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ABSTRACT 

 

The study on the impact of farmer‘s ill-health on agricultural production and how it influence the 

participation of farmers in off-farm ventures in Nigeria is carried out using a time series data on 

agriculture output, agriculture employment and off-farm employment from 1996-2016. The 

study employed ordinary least square estimation technique to examine whether farmer‘s ill-

health has impact on agriculture productivity in Nigeria. The result revealed that both off-farm 

employment and agriculture employment have a positive and significant impact on agriculture 

output. Therefore, the study recommends that the government should encourage massive 

agriculture employment through special intervention schemes in order to create incentives that 

may lead to desired output expansion. The government should also create an incentive to 

encourage off-farm employment because other ventures outside agriculture will help to patronize 

agricultural output.  
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INTRODUCTION 

 

Agriculture is one of the largest employers of labour in Nigeria as it provides numerous job 

opportunity for a different line of specialisation in the same sector. It is the only sector 

responsible for the provision of cash crop and food crop for the entire population. The ratio of 

cash crop and food crop determines a country's share of agriculture to the national income. 

Africa has the potentials to produce and feed the entire world's population due to the abundant 



 

 

nature of fertile land for agricultural operations.  Nigeria has one of the most fertile lands among 

the African countries enriched with a vast number of soil nutrient for agriculture operations. 

Farmers in Nigeria are mostly low-income earners due to poor farming and small-scale operation 

because the operations are carried out using crude farming implements such as hoes and 

cutlasses till the present day.   Therefore, income generated per farmer can only cater to his 

family need, health services are seen as a luxury service due to lack of accessibility of health 

infrastructures in rural areas. 

Agriculture in Nigeria is the largest sector that absorbs must of the labour in the economy. It 

provides about 70 percent of the population with farming, fishing, forestry, rearing of animals to 

earn a living. However, all branches of agriculture can be efficient if the operators are in good 

health condition. A good number of the populace lack adequate medical healthcare facilities than 

those in the cities (David H. Peters, 2008). Nevertheless, lack of financial support can impede 

and create barriers to people who are financially less privileged to access better medical care. 

In Nigeria, poor farmers treatment has immensely affected the output of agriculture in the 

country since must of the farmers are rural settlers. These rural farmers are a trap in absolute 

poverty in such a way that the annual farm produce can only sustain them for less than a half a 

year as a means of livelihood (Iyaija, 2000). 

Agriculture is the cultivation of land, for the rearing of animals to the sole purpose of providing a 

livelihood, animals feed, industrial input at large (Uooks, 2015).  

PROBLEM STATEMENT  

In Nigeria, peasants are the major actors in the agricultural production, one-third of the total 

output are from the rural areas who are dominantly poor. These peasants are the only agriculture 

entrepreneurs in the village who find it difficult to access medical attention when needed, due to 

financial challenges to meet up with the health care bills. What the little earn from the crude 

farming can only sustain them is therefore no good enough to pay for medical service. 

Collectively, if a farmer falls sick, it might impede him from continuing the agriculture operation 

and displaces him to other venture other than agriculture thereby affecting the agriculture output.  

The research gap is to investigate how agriculture output decreases as a result of a bad health 

condition in rural areas and how it affects off-farm employment since they are going to be 

displaced from agriculture to other sectors and as such it affects the participation of farmers in 

other ventures. 



 

 

The broad objectives of the study are to examine the impact of farmer‘s ill-health on agricultural 

production on farmers in off-farm ventures in Nigeria. 

The specific objectives are; to investigate the impact of agriculture output on agriculture 

employment and to examine how off-farm employment affects the agriculture output. 

LITERATURE REVIEW 

Agriculture in Nigeria 

The agriculture sector was the foundation of the Nigerian economy which helps provide 

employment opportunity and source of livelihood for the emerging population. Agriculture 

sector accounts for about 70 percent of the total GDP of the Nigerian economy before the advent 

of oil and after independence in 1960 (Okosodo, 2016). The role agriculture in the regional and 

economic development in Nigeria has deteriorated over the years due to the rapid increase of the 

performance crude oil revenue in the economy. With the increasing food demand in Nigeria, 

there is a need for the country to increase crop production towards meeting the nutritional 

requirement for the increasing population, in as far as the agriculture remains for all intents and 

purpose as a source of nation‘s wealth. 

Development theorists are concerned on how agriculture can best contribute to the overall 

economic growth through resource mobilisation to modern society. In the book development 

economics, poor economies consist of two sectors. These sectors are the traditional agricultural 

sector characterised by zero marginal labour productivity and the modern industrial sector 

(Rostow, 2012).  Its further broke the two extremes into five stages of economic growth. 

These are traditional society, pre-conditions for take-off, Take-off, drive to maturity and Age of 

high mass-consumption. Therefore Nigeria's position is regarding agricultural production is 

barely anything impressive. Nigeria is fifty-eight years after its political and economic 

independence, but it is still in its primitive agrarian nature due to inadequate attention and 

supportive policy to enhance agriculture productivity. 

Barriers to health services accessed emphasised that lack of demand for health services in low-

income countries are essential barriers to healthcare routine. It accentuated that among many 

other rural poor farmers, inadequacy local health resources necessitates long and slow drives that 

induce halts in subsistence accomplishments and loss of incomes (Tim Ensor, 2004). The 

synopsis of this seen in many developing economies where the direct cost of moving from one 

point to health care infrastructure constitute a substantial proportion of overall expenditure on 



 

 

healthcare. Therefore, healthcare facility located at a distance is not likely to be visited by the 

rural poor who are mostly are conservative on their health expenditure and as such consider that 

the time spent on the road to visit health care provider could have been invested in a better 

business or their farm. 

EMPIRICAL LITERATURE  

Farmer’s Health in Nigeria  

Research shows that poorer families could not bear negative shocks to their income from 

agriculture because agriculture produce prices are subject to change at any time due to it 

volatility nature, as a result of climate change; thereby persuading them to participate into off-

farm ventures in favour of less vulnerable income sources and businesses other than agriculture 

(Barrett, 2001). They found that an improvement in off-farm earning motivates and influence the 

participation of off-farm businesses in Ethiopian rural areas. 

It is observed that the performance of agricultural sector determines the participation of off-farm 

ventures and amount of off-farm earning (Davis, 2010). It is found that labour flows between the 

agricultural sector and other sectors are less foreseeable, and as such, it depends on whether the 

agricultural makeover deploys labour or employs labour. Labour flows also depend on the level 

of earning from agricultural and non-agricultural activities (Man N., 2009). Empirical finding on 

a study based on a cross-country analysis of data from 16 countries, indicates that non-farm 

income is associated with wealth and conversely agricultural based sources of income are most 

important for the poorest households (Davis B. P., 2010). However, other researchers found that 

higher agricultural return leads to lower allocation of labour into off-farm. For instance, in 

Ethiopia, farmers with more farm resources were less attracted by off-farm activities  (Lemi, 

2006). Same also found in Kenya that households in a more productive local agricultural area 

were less likely to participate in the off-farm labour market (Mathenge, 2010). 

METHODOLOGY 

This part of the research will examine the impact of ill-health farmers on agricultural production 

and how it influences the participation of farmers in off-farm ventures in Nigeria. The 

methodology for the study can be framed as follows; the nature and sources of data, analytical 

techniques and econometric framework and the specification of the model.  

 

 



 

 

NATURE AND SOURCES OF DATA  

This study employed time series secondary data to examine the relationship between the total 

agricultural output and agriculture employment, unemployment rate, off-farm employment and 

labour participation rate. Agriculture output is the total output of agriculture produced in a 

particular period. Agriculture employment is the total number of job provided by the agriculture 

sector. The unemployment rate is obtained by the number of unemployed nationals as a 

percentage of the percentage of the labour force. Off-farm employment is any legal employment 

that is provided outside farming activities. The data for the variables will be obtained from 

Central Bank Statistical Bulletin 2017 Report and World Bank Report 2017. 

ANALYTICAL TECHNIQUES AND ECONOMETRIC FRAMEWORK 

The study will make use of multiple regression analysis as the data analysis method to 

investigate the relationship between the variables involved. The ordinary least square technique 

will be employed to analyse the impact of ill-health farmers on agricultural production and how 

it influences the participation of farmers in off-farm ventures in Nigeria for the scoping period.  

MODEL SPECIFICATION 

To estimate the impact of ill-health farmers on agricultural production and how it influences the 

participation of farmers in off-farm ventures in Nigeria the following model will be formulated 

to ease the estimation.  

Y
A
 = α0 + β1 + β2+ µ ……………………………………………………………….. i 

Where  

Y
A
 = Agricultural output 

α0 = Constant  

β1 = Agriculture employment 

β2 = Off-farm employment 

µ = Error term  

Some of the variables may appear in rates. Therefore all the variables will be logged to make the 

model linear to be in line with OLS principle. The model can be rewritten as; 

LnY
A
 = Lnα0 + Lnβ1 +Lnβ2 + µ …………………………………………………….ii  

A priori expectation β1>0, β2>0   

 

 



 

 

PRESENTATION OF RESULTS 

 

Source: output of Eviews 8 

Log (AOP) = -75.9634 + 15.23994 log (AGE) + 0.48034 log (OFE) 

S.E                   (36.18829)   (6.931938)                   (0.179444) 

T-Value     (-2.09912)   (2.198511)             (2.676818) 

R
2
 = 0.76259                                      F-Value = 28.90914 

D.W = 0.743266 

N = 21 

At 5% level of significance 

INTERPRETATION OF RESULTS 

From the result obtained, there is a positive relationship between agriculture employment and 

agriculture output holding other variables constant. A priori expectation is consistent and it is 

statistically significant. 

There is a positive relationship between off-farm employment and agricultural output holding 

other variables constant. A priori expectation is consistent, and it is statistically significant. 

The model in the regression analysis explains Seventy-six percent of the total variation in 

agriculture output is explained, thus76% value of R
2
 shows that the model has a very good fit. 

While, the remaining 24% is not explained in the model due to the influence of some factors 

which may have impact on the agriculture output that are not included in the model. 

Dependent Variable: AOP

Method: Least Squares

Date: 02/07/18   Time: 12:53

Sample: 1996 2016

Included observations: 21

Variable Coefficient Std. Error t-Statistic Prob.  

C -75.96337 36.18829 -2.099115 0.0502

AGE 15.23994 6.931938 2.198511 0.0412

OFE 0.480340 0.179444 2.676818 0.0154

R-squared 0.762590     Mean dependent var 8.671806

Adjusted R-squared 0.736211     S.D. dependent var 1.039401

S.E. of regression 0.533840     Akaike info criterion 1.714124

Sum squared resid 5.129739     Schwarz criterion 1.863341

Log likelihood -14.99830     Hannan-Quinn criter. 1.746508

F-statistic 28.90914     Durbin-Watson stat 0.743266

Prob(F-statistic) 0.000002



 

 

F-statistics shows that the model is mathematically specified where f-calculated is 28.90914 

which is greater than the f-from table 4.381 at 5% level of significance. From this result 

obtained, the joint influence of all explanatory variables is mathematically significant in the 

model. 

PolicyIMPLICATION OF FINDINGS  

The coefficient of agricultural employment has the potential average increase of 15.23995 on 

agricultural output. There is high potential of agriculture productivity, in this regard, any 

deliberate policy that can lead to employment generation will result agriculture output expansion 

in the agriculture sector. 

The coefficient of off-farm employment shows that it has the potential average increase of about 

0.480340 to the agricultural output. Therefore, off-farm employment contributes to the growth of 

agriculture output but not in equal amount with agriculture employment itself. However, any 

agriculture policy that will increase off-farm employment capacity will lead to agriculture output 

expansion. This shows that agriculture employment is interrelated with other sectors in terms of 

employment. 

CONCLUSION AND RECOMMENDATION  

The study has specified and estimated a model on the impact the impact of farmer's ill-health on 

agricultural production and how it influences the participation of farmers in off-farm ventures in 

Nigeria for the periods of 1996-2016. The model employed agricultural output as the dependent 

variable while agricultural employment and off-farm employment are the independent variables. 

In a nutshell, the study suggests the following policy recommendation as follows; 

The policymakers should enact agriculture policy that would create more job opportunity in the 

agriculture sector.Therefore, the government should encourage massive agriculture employment 

through special intervention schemes in order to create incentives that may lead to desired output 

expansion. 

The government should also create an incentive to encourage off-farm employment because 

other ventures outside agriculture will help to patronise agricultural output.  

REFERENCES 

Barrett, R. W. (2001). Nonfarm Income Diversification and Household Livelihood Strategies in 

Rural Africa: Concepts, Dynamics, and Policy Implications. Food Policy 6(4), 315, 331. 



 

 

David H. Peters, A. G. (2008). Poverty and Access to Health Care in Developing Countries. 

Annals of the New York Academy of Sciences, 161. 

Davis, B. P. (2010). A Cross-Country Comparison of Rural Income Generating Activities. World 

Development 38(1), 48, 63. 

Davis, B. P. (2010). A Cross-Country Comparison of Rural Income Generating Activities. World 

Development 38(1), 48-64. 

Iyaija, A. (2000). Commercial Bank Credit to Agriculture Sector and Poverty Reduction in 

Nigeria: A Calibration Analysis. Nigerian Journal of Agricbizz and Rural Development, 

143,57. 

Lemi, A. (2006). The Dynamics of Income Diversification in Ethiopia: Evidence from Panel 

Data. Boston.: The University of Massachusetts.  

Man N., S. S. (2009). Off-Farm Employment Participation among Paddy Farmers in the Muda 

Agricultural Development Authority and Kemasin Semerak Granary Areas of Malaysia. 

Asia-Pacific Development Journal 16(2), 42-157. 

Mathenge, M. D. (2010). Agricultural Shocks and Off-Farm Labor Market Decisions for Rural 

Households in Kenya. international institute for social studies, 38. 

Okosodo, L. (2016). AGRICULTURAL CREDIT ON THE GROWTH OF THE NIGERIAN 

ECONOMY. International Journal of Education and Research Vol. 4, 268. 

Rostow, W. W. (2012). Classic Theories of Economic Development. In S. C. Michael P. Todaro, 

Economic Development (p. 111). New York: Pearson. 

Tim Ensor, S. C. (2004). Overcoming Barriers to Health Service Access: Influencing the 

Demand Side. Health Policy and Planning 19(2), 72. 

Uooks, C. O. (2015). Bank loan in Nigeria: Antidote for Restructuring the Agricultural Sector in 

Nigeria. international Journal of Research in Business Studies and Management Volume 

2, 9. 

 

 

 

 

 

 



 

 

COMPUTABLE GENERAL EQUILIBRIUM ANALYSIS OF INCREASE IN 

GOVERNMENT AGRICULTURAL EXPENDITURE ON HOUSEHOLD WELFARE IN 

NIGERIA 

 

Gylych Jelilov & Paul Iorember 

 

 jelilov@nileuniversity.edu.ng Nile University of Nigeria 

piorember1990@gmail.com University of Jos, Nigeria 

 

Abstract 

 

Despite the renewed interest in agriculture as the main driver of the economic policy which 

focuses on diversifying the economy away from oil-based to agriculture-driven economy, there 

seems to be no evidence of the impact of the diversification policy on well-being of the people. 

Slesnick (1998) noted that for a public policy to be effective, it must address the welfare of the 

people. 

This study, therefore, investigated the impact of an increase in government agricultural 

expenditure on the welfare of producing and consuming households and as well analyse the 

percentage increase that is optimises household welfare in Nigeria. The study is anchored on two 

theories of utility and general equilibrium. The study employed computable general equilibrium 

model given its appropriateness in handling economy-wide and welfare impact of specific 

policies. The data used for the study is a reformatted and updated Social Accounting Matrix for 

Nigeria. 

The study formulated three scenarios – (i) 10% increase in agricultural expenditure in 

compliance with the 2003 Maputo declaration; (ii) 5% increase in agricultural expenditure as a 

demonstration of commitment to the Maputo declaration and (iii) doubling the share of 

agriculture expenditure in the national budget to 2.5% from the recent times average of 1.25%. 

The simulation results of scenarios 1, 2 and 3 revealed that 10%, 5% and 2.5% increase in 

agricultural expenditure will have positive impact on the welfare of both rich and poor 

households using Hicksian Equivalent variation. However, the level of the impact varies across 

scenarios with the magnitude of the Hicksian coefficient. Similarly, the study found that the level 



 

 

of change in consumption due to policy change (increase in agricultural expenditure) varies 

among the categories of households. The study, therefore, concludes that a significant increase in 

agricultural expenditure will have a positive impact on the welfare of the households ceteris 

paribus. 

 

Keywords: Agriculture Economics, CGE, Nigeria 

 

1. Introduction 

The contribution of agriculture to the development of an economy has long been established in 

literature of developed and developing economies. It is the bedrock of economic development 

and poverty reduction (Kamil, Sevin and Festus 2017). According to Mapfumo, Mushunje and 

Chidoko, (2012), a vibrant and an efficient agricultural sector would enable a country to feed its 

growing population, generate employment, earn foreign exchange and provide raw materials for 

industries. Agriculture acts as the catalyst that accelerates the pace of structural transformation 

and diversification of the economy, enabling countries to fully utilize their factor endowment, 

depending less on foreign supply of agricultural products or raw materials for its economic 

growth, development and sustainability (Ishola, Olaleye, Ajyi and Femi, 2013). 

In Nigeria, agriculture was the mainstay of the economy before the discovery and exploration of 

oil in the 70s, accounting for over 60% of the nation‘s Gross Domestic Product (GDP), being the 

major source of foreign exchange earnings, serving as the main source of employment to the 

teaming population and providing raw materials to the infant industries (Wahab, 2011; Kamil, 

Sevin & Festus, 2017 and Aigbokhan, 2001). Today, agriculture is seen as a catalyst for 

diversification and competitiveness. The value-chain in agriculture presently accounts for about 

40% of Nigeria‘s GDP and could actually shoot-up if properly harnessed. The sector employs 

about 70% of the working population despite the long years of neglect.   

Several studies have identified funding as an obstacle to increased agricultural output in Nigeria 

(CBN, 2004; Bernard, 2009). Similarly, Kamil et al (2017), Dim and Ezenekwe (2013), 

Oluwatoyese, (2013), Wahab, (2011), Tolulope and Chinonso (2013) and Bernard, (2009) have 

established that inadequate funding of the agricultural sector has inhibit its full potentials for 

growth and economic development of the country. Table 1 below presents percentage of 

budgetary allocation to agricultural sector in Nigeria from 2011–2016. 



 

 

 

Table 1: Share of Agriculture Expenditure in National Budget  

Year 

National 

Budget 

Agriculture 

Share Percentage 

2011 4.07 trillion 81.2 billion 1.81% 

2012 4.69 trillion 78.9 billion 1.66% 

2013 4.92 trillion 81.4 billion 1.77% 

2014 4.60 trillion 66.6 billion 1.47% 

2015 4.50 trillion 39.2 billion 0.87% 

2016 6.08 trillion 75.6 billion 1.24% 

      Budget Office, 2016 

These spending drastically contrast with the sector‘s importance in the Nigerian economy as well 

as the policy trust of diversifying the economy away from oil. These spending fall short of the 

25% recommended by the Food and Agriculture Organisation (FAO) and the Maputo 2003 target 

of spending 10% of national budgetary resources on agriculture.  

Also, the International Food Policy Research Institute (IFPRI) (2008) noted that public spending 

on agriculture was exceedingly low. Less than 2 percent of total Federal expenditure was allotted 

to agriculture during 2001 to 2005, far lower than spending in other key sectors such as 

education, health, and water. Similarly, the share of agriculture expenditure in total federal 

expenditure in Nigeria has consistently fall below 1% from 2010 to 2016 as shown in Table 2 

below;  

Table 2: Share of Agriculture Expenditure in Total Federal Expenditure in Nigeria 

Year 
Total Federal 

Expenditure  

Expenditure on 

Agriculture  

Percentage 

Share  

2010 4,194.58 billion 28.22 billion 0.67% 

2011 4,712.06 billion 41.2 billion 0.87% 

2012 4,605.39 billion 33.3 billion 0.72% 

2013 5,185.32 billion 39.43 billion 0.76% 

2014 4,587.39 billion 36.7 billion 0.80% 

2015 4,988.86billion 41.27billion 0.83% 

2016 5,160.74billion 36.58billion 0.71% 



 

 

        Source: CBN, 2016 

Despite the renewed interest in agriculture as the main driver of the diversification policy which 

focuses on diversifying the economy away from oil based to non-oil based economy (i.e 

agriculture, solid minerals, service etc driven economy), there has been no significance impact. 

This renewed interest in agriculture is evident by increased budgetary allocation to the 

agricultural sector, increased interventions in the agricultural sector and consequently increased 

share of agriculture in gross domestic product (CBN, 2016). However, there seems to be no 

evidence of the impact of the agriculture driven diversification policy on well-being of the 

people. Slesnick (1998) noted that for a public policy to be effective, it must address the welfare 

of the people. This therefore raises questions on the effect of increase in government agricultural 

expenditure on household welfare measured as increase in the level of utility, and the level of 

increase that is optimal for maximizing household welfare in Nigeria.  

The rest of the paper is structured as follows: Section 2 focuses on literature review, section 3 

discusses the methodology, section 4 presents simulation and discussions of results and section 5 

concludes and proffers policy recommendations. 

2. Literature Review and Theoretical Framework 

Literature is replete with studies on the impact of increasing government agricultural expenditure 

on economic growth or development but very scanty about its impact or effect on households. 

Tolulope and Chinonso (2013) investigated the contribution of the agriculture sector to economic 

growth in Nigeria using the growth accounting framework and time series data from 1960 to 

2011. The study found that the agriculture sector has contributed positively and consistently to 

economic growth in Nigeria. Using trend analysis and linear regression, Wahab and Lawal 

(2011) examined the level of government spending on the agricultural sector and the effect on 

economic growth in Nigeria. The findings showed that the contribution of the agricultural sector 

to economic growth is in direct relationship with government funding to the sector. Similarly, 

Ishola, Olaleye, Ajayi and Femi (2013) explored the contribution of the agricultural sector 

spending to the national earning of Nigeria over the years and found a significant relationship 

between government expenditure on agriculture and the economic growth of Nigeria.  Nwankwo 

(2012) in a study on Agricultural financing in Nigeria noted that there is significant relationship 

between agricultural financing and the growth of Nigerian economy. Iganiga and Unemhilin 

(2011) investigated the impact of federal government agricultural expenditure on agricultural 



 

 

output in Nigeria and found a positive relationship between agricultural expenditure and 

agricultural output.  

Using CGE, Aruni (2012), Bautista (1986), Arndt, Jensen, Robinson & Tarp (2000), Coxhead 

and Warr (1993), Coxhead & Warr (1991), Dorosh, El-Said & Lofgren, (2003) found that 

increasing agricultural expenditure leads to positive economic benefits. However, none of these 

studies is based on Nigeria and only the study of Coxhead & Warr (1991) evaluated the effect on 

households directly.  

This study is anchored on two theories: utility theory espoused by Gossen (1854), Walras (1874), 

Marshall (1890) and Hicks and Allen (1939), and the general equilibrium theory developed by 

Arrow, Debreu and McKenzie in the 50s. The theoretical underpinning of welfare impact of an 

economic policy such as increase in agricultural expenditure is found in the utility theory. The 

theory posits that a consumer is assumed to be rational and therefore spends his income in a way 

that gives him highest welfare. The general equilibrium theory on the other hand explains a 

condition in which both commodity prices and factor prices are simultaneously in equilibrium in 

the various markets. While the utility theory is useful in the estimation of the welfare impact of 

the policy change, the general equilibrium theory addresses the economy-wide perspective of the 

study and as well forms the bedrock for the methodology of the study Abachi and Iorember, 

2017). 

3. Methodology 

The appropriate methodology to capture household welfare impact of increase in agricultural 

expenditure is the Computable General Equilibrium (CGE) model. The CGE model belongs to a 

category of multisectoral models. It is useful in carrying out economy-wide impact of specific 

policies (Adenikinju, Falokun, Aminu and Fowowe, 2012). CGE models allow for holistic view 

of a problem, giving rise to the analysis of policy effects within a whole economy or even within 

multiple regions. This makes CGE model a powerful approach for household welfare analysis of 

increase in agricultural expenditure.  

The justification for the choice of CGE model for this study is that, CGE model has certain 

features that make it suitable for such analysis. First, CGE model simulates the functioning of a 

market economy, including markets for labour, capital and commodities, and provide a useful 

perspective on how changes in economic conditions are mediated through prices and markets. 

Also, CGE model contains detailed sector breakdowns and provide a ‗simulation laboratory‘ for 



 

 

quantitatively examining how various impact channels influence the performance and structure 

of the economy. Finally, CGE model provides a theoretically consistent framework for welfare 

and distributional analysis (Arndt, Benfica, Tarp, Thurlow and Uaiene, 2009). 

3.1 The Model and Data 

The structure of the CGE model to be used in this work follows closely the work of Dervis, de 

Melo and Robinson (1982) and its application to Nigeria by Obi-Egbedi, Okoruwa, Aminu and 

Yusuf (2012) and Abachi and Iorember (2017). The functions used are constant elasticity of 

substitution (CES) of both the Cobb- Douglas and the Leontief types. We assume a simple Cobb-

Douglas production function to represent value added in each sector. Output produced in each 

sector comprises value added which is a function of two main inputs: factors (labour and capital) 

and intermediate inputs which are derived from inter-sector input demand and from the external 

market.  

Producers maximize profits subject to a Leontief production function which combines the two 

primary inputs. Hence, The production function combines two primary inputs of labor (LAB) and 

capital (CAP) to produce output in each sector i with value added (XV) given as;  

 1
1i iXV avLAB CAP

 
   

Where av is the value added shift parameter and α is the value added share parameter for a given 

sector.  

The minimization of the value added equation (1) gives the demand for the primary input. 

Hence, labour in each sector i is also given by, 

2t
i i t

X
LAB PV

W
   

Where W is the prevailing wage rate in the economy and capital in each sector i is given as 

 1 3i
i i t

i

X
CAP PV

PK
    

Where PVt, PKi and Xi are the value added price, price of capital and domestic output for sector i 

respectively.  

The model consists of five aggregated activity sectors of the Nigerian economy; agricultural 

sector, manufacturing sector, mining and oil sector, utility and telecommunications sector, and 

services sector. These sectors produce different goods which are either consumed domestically 

or exported. Also included in the model is a dichotomized households; rich and poor households 



 

 

(HHYh) who earn their income from labor and capital employed in the production and is a 

function of labour supplied at the ruling wage rate (W) and capital stock of the households at the 

ruling price of capital (PK) and depreciation rate (depri ). Households income is thus stated in 

equation 4 below; 

( ) (1 ) 4h hi i hi i i iHHY hfyls LABW hfyks CAPPK depr      

Where hihfyls  is the share factor income from labour received by households i, hihfyks is the 

share factor income from capital received by household i and idepr  is the depreciation rate in 

sector i. Households spend their income on goods produced by the sectors including their 

imports competing commodities. However, imports and domestic demand are assumed to be 

imperfect substitutes in line with the Armington assumption (Armington, 1969). Hence, the 

quantity of composite commodity i consumed by household h 
( , )h iHEXPQ  is given by 

 
( , )

exp *
5hi h

h i

i

h s HHY
HEXPQ

PQ
   

Where exp hih s  is the expenditure share for households h on goods from sector i and iPQ  is the 

price of composite commodity in sector i. Each household maximizes a Cobb-Douglas utility 

function subject to their income thus the household utility hHHU  is given by  

exp log 6h hi hiHHU h s HEXPQ   

Household savings hSAV  are specified as the difference between household income and its 

expenditure while total household savings of all the households HSAV is obtained from the sum 

of the savings of each household put together. 

exp 7h h i hSAV HHY h s HHY    

8hHSAV SAV   

Total government revenue GRT is obtained from the sum of all import and indirect taxes less 

subsidy to the sectors. Thus  

9GRT IMTAX INDTAX GOVSUB     

Where  

10im im in n inIMTAX tm PWM ER tn PWN N     

11i i iINDTAX td PX X   
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Total import tax ( IMTAX ) collected by government is obtained from the sum of import taxes 

from final and intermediate imports. Final imports in each sector are given by the world price of 

the final import ( imPWM ) in sector i multiplied by its import duty rate ( itm ) and the exchange 

rate ( ER ). Intermediate imports in each sector are given by the world price of the intermediate 

import ( nPWN ) in sector i multiplied by its import duty rate itn  and the imported intermediate 

good iN  

Total indirect tax INDTAX collected by government is obtained from the sum of indirect taxes 

paid by each sector. Indirect taxes paid by sector i given by the product excise duty ( itd ), output 

( X ) and its price ( iPX ). 

Data Source 

The main source of data for this study is the updated Social Accounting Matrix (SAM) 

constructed from (i) 2006 Input-Output Table which is the most recent for Nigeria (ii) Sectoral 

output data for year 2016 reported by the Central Bank of Nigeria (2016) (iii) Year 2016 

households‘ income and expenditure data for Nigeria reported by the National Bureau of 

Statistics (NBS) in conjunction with World Bank Living Standard Measurement study (LSMS). 

The SAM has two households namely: rich and poor households. The rich households are 

owners of capital and are predominantly urban households while the poor households are 

working people believed to be largely rural farmers and urban poor. Shares of household income 

and expenditure are obtained from the Nigerian Living Standard Survey for 2016. Elasticity 

values for import and export functions were obtained from CBN (2015) while production 

elasticity values for agricultural production are obtained from NBS (2015).  

a. Simulation Designs 

To achieve the objectives of the study, three policy scenarios were formulated and simulated in 

this study. These scenarios involve raising the base-year share of agriculture expenditure by 

some magnitude, given that investment in agriculture is directly related to output. The three 

scenarios include;  

i. 25% increase in agriculture expenditure share in line with the recommendations of the 

Food and Agriculture Organisation (FAO). 



 

 

ii. 10% increase in agriculture expenditure share in line with the recommendations of 

Maputo 2003 declaration. 

iii. 5% increasing in agriculture expenditure share as a demonstration of commitment to both 

the FAO recommendation and Maputo declaration. This increase seems more realizable 

in Nigeria today, given that the country is faced with several other challenges such as 

rising insecurity, poor education, epileptic power and dilapidated infrastructure that also 

require huge government spending.   

The evaluation of the effect of increase in agricultural expenditure on households‘ welfare in 

terms of utility gained or lost was analysed using the Hicksian Equivalent. Following Obi-Egbedi 

et al (2013), Olopoenia and Aminu (2007), Devarajan, Thienfelder and Suthiiwart (2001) and 

Abachi and Iorember (2017). The Hicksian Equivalent Variation (EV) is given as; 

13
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Where 
0

hY  is income of household h before policy change, 
0

hU  is utility of household h before 

policy change, h

nU  is utility of household h after policy change and hEV is the Equivalent 

Variation of household h. A policy is said to have effect on households if the calculated value of 

the equivalent variation (Hicksina coefficient) is greater than zero (i.e, if 0EV  ). The greater 

the value of the equivalent variation, the more impactful the policy is to the households (Abachi 

and Iorember, 2017). 

4. Simulation and Discussions of Results 

Table 3 presents Baseline (Do-Nothing) Simulation Results for rich and poor households with 

corresponding percentages in parentheses. 

Table 3: Baseline or Do-nothing Simulation (Nbillion) 

  

RICH 

 HOUSEHOLDS (RHH) 

POOR  

HOUSEHOLDS (PHH) TOTAL 

Household Income (HHY) 7499.10239 (85.33) 1289.27838(14.67) 8788.38077 

Household Savings 

(HSAV) 5726.21419(351.95) -4099.22484(-251.95) 1626.98935 

Household Utility (HHU) 1.45871(4.61) 30.20616(95.39) 31.66487 

   Source: Authors‘ computation using GAMS 



 

 

The baseline simulation reveals that rich households‘ income, savings and marginal utility stood 

at 85.33%, 351.95% and 4.61% respectively while poor households‘ income, savings and 

marginal utility stood at 14.67%, -251.95% and 95.39% respectively. This entails that rich 

households earn higher incomes than poor households and saves more than poor households,  

while poor households on the other hand achieve higher marginal utility (financed largely from 

de-savings)  than rich households. These findings reflect present day economic reality in Nigeria. 

Table 4 presents counterfactual simulations with corresponding percentage changes, and Figure 1 

graphically shows the magnitude of percentage change over base year for all the three 

simulations. 

Table 4: Results of Counterfactual Simulations (SIM 1, SIM 2 and SIM 3) 

  

RICH  

HOUSEHOLDS (RHH) 

POOR  

HOUSEHOLDS (PHH) TOTAL 

Effect of 25% increase in Agricultural Expenditure Share on Household Welfare (SIM 1) 

Household Income (HHY) 8724.27 (16.34) 1583.17 (22.80) 10307.4  

Household Savings (HHS) 6661.74 (16.34) -5033.7 (22.80) 1628.08 

Household Utility (HHU) 1.49476 (2.47) 31.0344 (2.74) 32.5292 

Effect of 10% increase in Agricultural Expenditure Share on Household Welfare (SIM 2) 

Household Income (HHY) 7889.73 (5.21) 1385.04 (7.43) 9274.77 

Household Savings (HHS) 6024.5 (5.21) -4403.7 (7.43) 1620.8 

Household Utility (HHU) 1.47075 (0.83) 30.4873 (0.93) 31.958 

Effect of 5% increase in Agricultural Expenditure Share on Household Welfare (SIM 3) 

Household Income (HHY) 7714.31 (2.87) 1341.93 (4.08) 9056.24 

Household Savings (HHS) 5890.55 (2.87) -4266.6 (4.08) 1623.92 

Household Utility (HHU) 1.46532 (0.45) 30.3618 (0.52) 31.8271 

   Source: Authors‘ computation using GAMS 

   Figures in parenthesis are percentage change over base year 



 

 

 

Figure 1: Graphic Presentation of percentage change in simulations (SIM) 1, 2 and 3) 

Table 4 and Figure 1 reveal that both households (rich and poor) are better off with 25% increase 

in agriculture expenditure share. Under this scenario, rich households (RHH) income and savings 

increase by 16.34% with marginal utility increase of 2.47% while poor households (PHH) 

income and savings increase by 22.80% with marginal utility of 2.74%. This finding is justified 

by the fact that poor households who are essentially working people are predominantly 

subsistence and net consumers of agricultural produce (foods) (NBS, Consumption Patterns in 

Nigeria, 2009/2010).  

Under the second simulation (10% increase in agriculture expenditure share), rich households‘ 

income, savings and marginal utility increased by 5.2%, 5.2% and 0.83% respectively while poor 

households‘ income, savings and marginal utility increased by 7.43%, 7.43% and 0.93% 

respectively. Similarly, poor households are better off with the increase, probably due to the 

same reason as in simulation one. 

Lastly, 5% increase in agriculture expenditure share increases rich households‘ income, savings 

and marginal utility by 2.87%, 2.87% and 0.45% respectively. It also increases poor households‘ 

income, savings and marginal utility by 4.08%, 4.08% and 0.52% respectively. Here too, poor 

households are better off with the increase than rich households.  

The analysis of welfare gains/loss (welfare effect) was carried out using the Hicksian Equivalent 

Variation (EV) as presented in Table 5 below;  
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Table 5: Welfare Effect of increase in Agricultural Expenditure Share on Households 

(Nbillion)  

  

EV from 25% 

increase in 

Agriculture 

Expenditure Share 

EV from 10% 

increase in 

Agriculture 

Expenditure Share 

EV from 5% 

increase in 

Agriculture 

Expenditure Share 

Rich Households 185.32994 61.89660 33.98144 

Poor Households 205.62467 69.78701 38.62740 

Social Welfare 390.95461 131.68361 72.60884 

    Source: Authors‘ computation using GAMS 

Results of the Equivalent Variation (EV) in Table 5 indicate that welfare gain for the poor 

households (₦205.62billion) was higher than that of the rich households (₦185.33billion). 

Overall, the economy gains ₦390.95billion due to 25% increase in agriculture expenditure share. 

The EV results also reveal that poor households are the biggest gainers under 10% increase in 

agriculture expenditure share, gaining ₦69.79billion compares to rich households gains of 

₦61.90billion. Overall, the economy gains ₦131.68billion due to the increase. Similarly, poor 

households welfare gain (₦38.63billion) was higher than that of rich households (₦33.98billion) 

with ₦72.61billion overall welfare gains under 5% increase in agriculture expenditure share. 

The positive effect of increase in agriculture expenditure share on household welfare as shown 

by the positive and high values of the Hicksian Equivalent Variation for all the three simulations 

is consistent with the findings of Aruni (2012), Dorosh, El-Said & Lofgren, (2003), Arndt, 

Jensen, Robinson & Tarp (2000), and Coxhead and Warr (1991), who found that increasing 

agricultural expenditure leads to positive economic benefits.       

5.0 Conclusion and Policy Recommendations 

The study found that the welfare of both rich and poor households improves with increase in 

agriculture expenditure share. The improvement for both households as well as overall economic 

welfare was found to be highest under simulation one (25% increase in agriculture expenditure 

share), followed by simulation two (10% increase in agriculture expenditure share) and then 

simulation three (5% increase in agriculture expenditure share). The major policy 

recommendations of the study are full or partial implementation of the Food and Agriculture 

Organisation (FAO) recommendations and the Maputo 2003 declaration on agriculture. 
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Abstract 

 

This paper employs robust regression using M-estimation method (RLS) and ordinary least 

squares (OLS) technique to  explore the dynamics between unemployment, funding under the 

Agricultural Credit Guarantee Scheme (ACGS) and agricultural output in Nigeria using data 

from 1991–2015. The significant negative co-movement between unemployment and percentage 

change in funding under the ACGS is indicative of the un-salutary effects of these changes on 

unemployment and the fact that overall percentage changes in funding under the ACGS have 

been mostly downward and that a significant portion of such downward changes has actually 

been negative. Evidence show the negative impact of defective agricultural financing policies on 

unemployment in the past decades leading to the current crescendo in unemployment levels in 

Nigeria. Results indicate that after adjustments, about 80% and 94% of unemployment is 

explained by the selected variables from the OLS and RLS estimations respectively.  Empirical 

estimates also indicate that proportionally increasing agricultural output will directly improve 

unemployment in Nigeria by more than 100% of such proportional increases. Additionally, for 

every one percent increase in value of funding under the ACGS, unemployment will improve by 

about 0.0016 percent at aggregate level. The paper therefore recommends the ACGS be 

adequately funded and properly managed continuously to ensure not just food security and 

increased agricultural output but also to significantly reduce unemployment and consequently 

enhance economic development in Nigeria. Furthermore, the current seriously haphazard funding 

of agriculture under the ACGS which is tantamount to failed monetary policies adversely 

affecting the credit channel is not just injurious to agricultural production but it also significantly 



 

 

compounds the unemployment situation in Nigeria and should be discontinued completely as not 

being in the best interest of healthy Public-Private Partnership for sustainable development.  

Keywords: Public-Private Partnership, Unemployment, Agricultural Finance, Agricultural 

Output 

1.0 Introduction 

1.1 Background to the study 

Nigeria is still largely an agrarian economy providing employment for about 60% of Nigerians in 

both formal and informal sectors i.e. about 150 million people. This implies the agricultural 

sector is a major employer of a larger proportion of the Nigerian population. Related to this, it 

has been established that when growth comes from sectors that most poor people work in such as 

the agriculture sector in Nigeria, poverty is reduced faster(USAID 2009). However, despite the 

rapid advancement of Western technology, Nigeria‘s agriculture remains largely subsistence and 

about 80% of Nigeria‘s agricultural output comes from rural farmers living on less than a dollar 

per day, earned from farming less than one hectare of land (2.47 acres), using local implements, 

(Tersoo 2013). In this respect, agriculture which is generally recognized as an effective engine of 

growth for most agriculture based countries like Nigeriais still under-exploited with huge 

potential investment opportunities. It is in recognition of this fact that the Federal Government of 

Nigeria at various periods put in place credit policies and established credit institutions and 

schemes that could facilitate the flow of agricultural credit to farmers; (Adegeye and Dittoh, 

1985). One of such laudable Schemes has been the Agricultural Credit Guarantee Scheme 

(ACGS), a veritable government-private initiative, which set up a Fund -the Agricultural Credit 

Guarantee Scheme Fund (ACGSF). The ACGSF was predicated on the unwillingness of 

commercial banks to finance smallholder farmers due to high default rate on loan repayment 

and/or high credit risks. This situation was compounded by lack of loan collaterals against 

default as well as the high cost of credit administration of small value loans to widely scattered 

rural farmers.These issues make it necessary to evaluate the activities of the ACGS and the 

performance of the funding provided under it in terms of the effects it has on ameliorating 

increasing unemployment in Nigeria, on the premise that if citizens are gainfully employed in 

agriculture with necessary access to finance, there would be increased agricultural productivity 

and the ACGS will ultimately deliver on its intended objectives. 

 



 

 

1.2 Statement of problem 

Several years after, the problems that necessitated the establishment of the ACGS rather than 

lessening, have worsened and more significantly, Nigeria‘s agriculture is still terribly under-

funded. Hence, poor funding and implementation continue to limit the ability of the ACGSFto 

provide credit to the vital agricultural sector. As a consequence, commercial banks continue to be 

risk averse to the smallholder farmers contendingthat credit guarantees provided by the 

government are insufficient to encourage banks to extend funding to thesefarmers. In fact, at a 

public forum in April 2011, representatives of some of Nigeria‘s major banks admitted that their 

banks are ill-equipped to fund the agricultural sector, (GAIN, 2011). Hence, the dominant 

smallholder farmers in Nigeria continue to lack access to funding from the formal financial 

institutionsdespite agriculture accounting for a significant portion of Nigeria‘s GDP, evento a 

greater proportion than the celebrated oil sector.Nigeria being an agrarian economy basically and 

given the salutary effects of enhanced agricultural production on employment status, an 

evaluation of the impact of the ACGS is important.Moreover, it has been observed that there is 

inadequate level of assessment carried out in the agricultural credit scheme fund (Okoroem, 

2003). Also, studies abound on the importance of Agricultural Credit Guarantee Scheme, its 

operations and its contributions to the state economy but hardly any exploration on possible 

linkages to unemployment status especially in a largely agrarian economy like Nigeria.This 

study is an attempt to investigate some of the issues.  

 

1.3 Objectives of the study 

The main objective of the study is to examine the funding operations of the Agricultural 

Credit Guarantee Scheme (ACGS) in Nigeria over the period 1991 to 2015.Specifically the 

study is to determinehow the funding provided by the ACGS has impacted unemployment in 

Nigeria. The study will also consider how agricultural output (an assumed end product of 

agricultural funding) has impacted unemployment in Nigeria. 

Following from this introduction, Section 2 presents the literature review while Section 3 

contains the methodology employed. Section 4 discusses the resultsand Section 5 concludes with 

some policy recommendations. 

 

 



 

 

2.0 Literature Review 

2.1 Agricultural Financing in Nigeria: 

Before the ACGS, the Federal Government had put in place various credit schemes and 

development institutions to encourage agricultural developmentincluding the Nigerian 

Agricultural and Co-operative Bank (now known as the Nigerian Agricultural Co-operative and 

Rural Development Bank; Creation of the River Basin Authorities in 1979 throughout the 

Country; Establishment of both enclave and State wide Agricultural Development Projects 

throughout the Country between 1972 and 1980 to facilitate among other things the provision of 

agricultural credit to farmers; Development of State Ministry operations and other government 

sponsored agricultural credit programmes in the second half of the 1970s; and Development of 

technical support and agro service establishments that would facilitate the supply of credit to 

farmers throughout the country between 1976 and 1980. 

However, the persistent failure of the support institutions and conventional banks to 

adequately finance agricultural activities and the need to provide additional incentives to further 

enhance the development of agriculture to solve the problem of food insecurity provided 

justifications for the establishment of the ACGS and its Fund the ACGSF by the Federal 

Government of Nigeria in 1977 with the principal objective to facilitate the provision of credit to 

farmers by providing guarantees to participating banks for loans granted to farmers in 

accordance with the Scheme‘s enabling Act. (Mafimisebiet al, 2008). 

 

2.1.1 The Concept of Agricultural Credit Guarantee Scheme(ACGS) 

Credit guarantee schemes are generally insurance schemes and inherently government-private 

partnerships set up with the purpose of covering a portion of the losses incurred when borrowers 

who are considered risky default on loans. The purpose of such schemes is to encourage lending 

institutions to lend to small businesses with viable projects and good prospects of success, in the 

absence of adequate collateral or suitable historical record of financial transactions to prove 

credit worthiness. 

The Nigerian ACGS is therefore designed to encourage banks to increase lending to the 

agricultural sector by providing guarantees against inherent agricultural risks. The ACGS is an 

initiative of the Federal Government and the Central Bank of Nigeria with the active support and 

participation of the Bankers‘ Committee. At the national level, the scheme operates through a 



 

 

Central Implementation Committee (CIC) while at the Federal Capital Territory (FCT) and State 

levels, the Scheme operates through State Implementation Committees (SICs) instituted to 

ensure that the objectives of the Scheme are realized.  Funds for disbursement under the Scheme 

are domiciled under the Agriculture Credit Guarantee Scheme Fund (ACGSF) which started 

operations in April, 1978.The Fund guarantees credit facilities extended to farmers by banks up 

to 75% of the amount in default net of any security realized. The Fund is managed by the Central 

Bank of Nigeria, which handles the day-to-day operations of the Scheme. The funding 

Guidelines stipulate the eligible enterprises for which guarantees could be issued under the 

Scheme. ACGS funds are disbursed to farmers and agro-allied entrepreneurs at a single-digit 

effective rate of interest. To access loans under ACGS, applicants (practicing farmers and agro-

allied entrepreneurs) approach their banks through the respective State Chapters of Farmers 

Associations and State Implementation Committees. However, large scale farmers are allowed 

under the Scheme to apply directly to their banks in accordance with the rules of the Scheme. 

Furthermore and as part of its developmental role, the Central Bank of Nigeria (CBN) in 

collaboration with the Federal Ministry of Agriculture and Water Resources (FMAWR) 

established the Commercial Agriculture Credit Scheme (CACS) in 2009 to provide finance for 

agricultural value chains (production, processing, storage and marketing). The primary 

objectives of this Scheme include to increase output, generate employment, diversify Nigeria‘s 

revenue base, raise the level of foreign exchange earnings and provide input for manufacturing 

and processing on a sustainable basis. The CACS which is a sub-component of the Federal 

Government‘s Commercial Agriculture Development Programme (CADP) is financed through 

aN200billion Bond raised by the Debt Management Office (DMO). Loans to eligible entities 

under the Scheme are disbursed at a maximum interest of 9 percent. Any subsidy arising from 

the differential between this stipulated maximum interest rate and the market rate on all existing 

loans as well as the administrative expenses of the Scheme are borne by the CBN.  

 

2.2 Theoretical Review 

Two theories are of relevance to this study i.e. the credit channel theory and the economic 

additionality theory. The credit channel theory postulates that monetary policy may have an 

effect on credit supply and demand in an economy since monetary policy works in part by 

altering credit flows.  According to this view, monetary policy shocks affect real economic 



 

 

performance through the supply of credit by financial intermediaries due to shifts in the supply 

schedule of the financial intermediaries (Bernanke and Gertler 1995, Dobrinsky and Markov 

2003). Within this theory, the literature makes a distinction between a ―bank lending channel‖ 

which pertains to banks only and is related to their dual nature as holders of deposits and 

generators of loans to firms, and a ―broad credit channel‖ which treats the supply of external 

funds to firms by all financial intermediaries (Oliner and Rudebusch, 1996 & Hu, 1999).  

On the other hand, the economic additionality theory deals with the extent to which 

additional inputs or actions add to the existing inputs or actions, without replacing any of them, 

and results in a greater aggregate (Wade 1990, Gillenwater 2012). According to this theory, the 

improvements achieved among borrowers and in the overall economy which may include an 

increase in the commercial and economic activities of the borrowers in terms of income/profit, 

employment and wages for workers, sales, new products development, competitiveness, 

productivity, output, investment, economic growth and increase in tax revenue for the 

government would only be possible due to the increased funding as a result of the guarantee 

provided under the credit guarantee scheme (Green, 2003). 

2.3Empirical Review 

Table 1 below shows somesummarized relevant empirical findings in literature concerning 

ACGSF. 

 

Table 1: Selected Empirical Findings 

Athour(s) Country(s) Investigation Main results 

Orok&Ayim(2017) Nigeria Impact on Agricultural 

Sector Development 

Positive and significant 

impact 

Saheed (2014) Nigeria Impact on Domestic Food 

Supply 

Positive and significant 

impact 

Enencheet al. 

(2014)  

Nigeria Effect on Production 

Efficiency of Rural 

Farmers 

Inefficiency effects 

significantly contribute 

to inefficiencies of 

ACGSF beneficiaries  

Usman  et al. 

(2014)  

Nigeria Impact on Agricultural 

Produce 

Positive and significant 

impact 



 

 

 

The importance of agriculture generally is such that both historical and present development 

experience indicate it is in Agricultural sector that the battle for long term economic 

development will be won or lost. As such, empirical studies abound on the importance of credit 

to various aspects of agriculture generally and specifically. For instance, credit has been 

established to be important to ensure steady agricultural production, improve the sector‘s 

performance as well as improve the standard of living of beneficiaries. (Okoroem 2003, Oboh 

2006). Hence, the major focus of agriculture policy is usually to establish a system of sustainable 

agricultural financing schemes, programs and institutions that could provide micro and macro 

facilities for the small, medium and large-scale producers, processors and marketers (Akhakpe 

2009). However, public expenditure on agriculture which serves as the bedrock of financing for 

the sector has consistently fallen short of recommendations and Nigeria‘s agriculture is 

abysmally under-financed. It is therefore not surprising that these policies have failed to achieve 

the set goals of food self-sufficiency, self-reliance, poverty reduction and rural development. In 

this respect, the Nigeria Agriculture Public Expenditure Review (2008), a collaborative study 

carried out by the International Food Policy Research Institute (IFPRI) and the World Bank in 

2008, revealed that public spending on agriculture was less than 2 percent of federal expenditure 

during 2001 to 2005. In 2016, the federal government spending on agriculture was about 0.88%; 

which is even less than 1percent (CBN 2017). This is a far cry from the 10% goal set by African 

leaders under the Comprehensive Africa Agricultural Development Program (CAADP). 

Furthermore, the decline in agricultural output in Nigeria (especially in the area of export crops) 

is often blamed on lack of credit to farmers (Olukunle 2002). Hence, adequate capital flow to 

agricultural sector is a crucial factor in accelerating incremental food production (Okorie 1998). 

 

Ubah(2008) Nigeria Impact on Agricultural 

Output 

Positive but 

insignificant impact 

Ugwu and Kanu 

(2011) 

Nigeria Effects of economic 

reforms on the agricultural 

sector  

UnsatisfactoryEffects 

Minimal Contributions 

Efobi&Osabuohien 

(2011) 

Nigeria Contribution of FDI to 

sustainable development 

Mixed evidence of a 

relationship 



 

 

3.0 Methodology and Data 

3.1 Definition of Variables 

The categories of the variables UNE,ASF, PCF and PAR are defined and specified in Table 2. 

The endogenous variable UNE is considered a structural variable and the exogenous variables 

policy instruments. The choice of variables is motivated by both the background discussion 

above and the findings in the literature. 

 

Table 2: Definition of Variables 

Variable Definition 

UNE Percentage Unemployment 

ASF Value of Funding under the ACGS 

PCF Percentage Change in Funding under the ACGS 

PAR Percentage Contribution of Agriculture to Real GDP –a Proxy for 

Agricultural Output 

 

3.2 The Model and Estimation Procedure 

3.2.1 Specification of Model 

The model to be estimated is of the following form 

     (           )   ( ) 

And 

                           ( ) 

Where Ci= coefficient to be estimated. 

The other variables are as defined in Table2 above. 

 

3.2.2 The Estimation Procedure 

Given the nature of the data, the model is estimated by means of two types of regression 

procedures namely the Ordinary Least Squares (OLS) estimation and the Robust Least Squares 

(RLS) estimation. Robust Least Squares (RLS) regression using M-estimation method is 

employed in addition to Ordinary Least Squares (OLS) regression given the nature of the study‘s 

dependent variable defined above and the observance of possible data outliers. The advantage of 

RLS regression is that this approach is not as vulnerable as OLS to unusual data and the M-



 

 

estimation method addresses dependent variable outliers where the dependent variable differs 

noticeably from the regression model norm. The RLS regression model does this by assigning 

less weight to observations that would otherwise influence the regression line. In this manner, 

RLS can also be used to detect influential observations and its standard errors take into account 

issues of lack of normality, heterogeneity and whether observations may be non-independent.   

 

3.3 Data Sources  

Secondary annual data from 1991 – 2015 is obtained from the Central Bank of Nigeria, National 

Bureau of Statistics, World Bank, International Monetary Fund and pertinent derivatives there 

from. 

 

4.0 Results and Discussions 

4.1Analysis of Trends 

Figures 1 -2 display trends in real gross domestic product (RGDP) and disaggregated real gross 

domestic product for agriculture (ARGDP) over the study periodfrom 1991-2015. From Figures 

1-2, ARGDPheld steady in parallel movement to RGDP from 1991 to 2001 where there was a 

spike as RGDP began to rise significantly; possible due to the boom in oil revenues received by 

Nigeria. However, as RGDP rose geometrically beyond 2002 up till 2015 covering four growth 

bands, the increase in ARGDPwas noticeably not geometric and remained within one growth 

band, reminiscent of Nigeria‘s growth without development which ultimately resulted in 

economic recession beyond 2015 (Ako 2017). 

 

 

 



 

 

 

 

Furthermore, Figure 3 shows trends in the percentage contribution of agriculture to 

RGDP (a proxy for agricultural output) in light of unemployment while Figure 4 indicate the 

magnitude of changes involved in the two trends. 

 

 

 

From Figure 3, while the agricultural outputrose sharply between 2001 and 2002, it has been on 

the decline since about 2009. On the other hand, unemployment started an upward trend with a 



 

 

noticeable spike in 1998 and again in 2007 to the extent that by 2010, growth in unemployment 

overtook growth in agricultural outputand unemployment still retains this superior growth. 

 

 

 

Figure 4 aptly captures the magnitude of changes between unemployment and agricultural output 

and indicates the magnitude of growth in unemployment is much more within the study period. 

 

4.2 OLS Regression Results 

4.2.1 OLS Estimates 

Table 3: OLS ResultsDependent 

Variable: UNE   

Method: Least Squares   

Included observations: 25 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     PCF -0.021686 0.010569 -2.051862 0.0529 

PAR 0.725866 0.324952 2.233761 0.0365 

ASF 0.001496 0.000207 7.238263 0.0000 

C -8.814341 6.918603 -1.274006 0.2166 

     
     



 

 

R-squared 0.823479     Mean dependent var 12.68000 

Adjusted R-squared 0.798261     S.D. dependent var 8.417640 

S.E. of regression 3.780812     Akaike info criterion 5.643401 

F-statistic 32.65524     Durbin-Watson stat 0.707811 

Prob(F-statistic) 0.000000    

     
     From Table3, the Estimated Equation is given as: 

                                        

          ( ) 

Where: ***denotes significance at 1%, **denotes significance at 5% and *denotes 

significanceat 10%. 

 

From the results, all the variables are significant in explaining unemployment in Nigeria with 

value of loans under the ACGS being most significant at 1% followed by agricultural outputat 

5%. Even the percentage change in funding under the ACGS is significant at 10% although the 

nature of relationship is negative.The significant negative co-movement between unemployment 

and percentage change in funding under the ACGS is indicative of the un-salutary effects of 

these changes on unemployment and the fact that overall percentage changes in funding under 

the ACGS have been mostly downward and a significant portion of such downward changes 

hasactually been negative during the study period. On the other hand, the positive co-movement 

between unemployment and both agricultural outputand value of funding under the ACGSis in 

line with economic expectations and indicative of their significant salutary effects on 

unemployment. 

The results also show the OLS regression estimation is highly significant.The F-statistics 

of 36.6552 with p-value<.01(or acceptable at 1 %) indicates the overall model of unemployment 

is significant at the 1 percent level. It is also evident that the standard error estimates (S.E) of the 

regression model is small compared to the mean of the dependent variable indicating accurate 

and meaningful conclusions can be made from the model.The results in Table 3 furtherindicate 

that after adjustments, about 80% of unemployment is explained by the selected variables allof 

which have expected signs except for percentage change in funding under the ACGSF which has 

a significant negative co-movement with production contrary to economic expectations but in 

line with realities on ground as explained above. This provides evidence of the impact of 



 

 

defective agricultural financing policies on unemployment leading to the current crescendo in 

unemployment levels in Nigeria.It is also an indication of adverse effects of defective monetary 

policies on credit channels as per the credit channel theory(Bernanke and Gertler 1995, 

Dobrinsky and Markov 2003).The current haphazard funding of agriculture under the ACGSF is 

not just injurious to agricultural production but it also significantly compounds the 

unemployment situation in Nigeria.  

From the parameters of the model, the coefficient of the value of funding under the 

ACGSF variable of 0.0015implies the variation in unemployment with respect to value of 

funding under the ACGS is about 0.0015, suggesting that for every one percent increase in value 

of funding under the ACGS, on average, unemployment will improve by about 0.0015percent at 

aggregate levelholding all other variables constant. This coefficient of 0.0015 though very small, 

is the most significant (p-value<.01). Similarly, the coefficient for the agricultural outputvariable 

of 0.7259implies the variation in unemployment with respect to agricultural outputis about 

0.7259, suggesting that for every one percent increase in agricultural output, on average, 

unemployment will improve by about 0.7259percent at aggregate level holding all other 

variables constant.Thus, credit finance provided under the agricultural credit guarantee scheme 

(ACGS) as well as agricultural output tends to improve unemploymentin Nigeria at least during 

the period covered by this study. 

 

4.2.2 Diagnostic Tests Results 

Figures 5-6 indicate diagnostic tests results for normality and stability respectively. 

From Figure5histogram, the data does not look normal butshow sign of right skewness and 

leptokurtic kurtosissince peak of distribution is higher than expected for normal distribution. 

However, based on the estimatedprobability for Jarque-Bera statistic which is >0.05 at 0.13, we 

accept that the data are not statistically different than normal. 

 

Fig5: Residual Diagnostics: Histogram Normality Test 
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Figure 6 plots the cumulative sum (CUSUM) from a recursive estimation of the model and 

indicatesmodel stability in the coefficients as the plot of the CUSUM statistic fallswithin the 

critical bands at the 5% significancelevel for parameter stability. Figure 7 shows actual-fitted 

plot of OLS estimation and indicate a close fit. 

 

Fig6: CUSUM Stability Test 
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Fig7: OLS Actual-Fitted ResidualGraph 
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4.3 Robust Least Squares Regression Results 

4.3.1 RLS Estimates 

The result of the RLS regression using M-estimation method is presented in Table4 below. 

Table 4: RLS ResultsDependent Variable: 

UNE   

Method: Robust Least Squares   

Method: M-estimation   

     
     Variable Coefficient Std. Error z-Statistic Prob.   

     
     PCF -0.034536 0.008035 -4.298243 0.0000 

PAR 1.069235 0.247036 4.328258 0.0000 

ASF 0.001568 0.000157 9.980919 0.0000 

C -17.08175 5.259671 -3.247684 0.0012 

     
      Robust Statistics   

     
     R-squared 0.672881     Adjusted R-squared 0.626150 



 

 

Rw-squared 0.945528     Adjust Rw-squared 0.945528 

Deviance 172.6395     Scale 2.150220 

Rn-squared statistic 217.7315 

    Prob(Rn-squared 

stat.) 0.000000 

     
      Non-robust Statistics   

     
     Mean dependent var 12.68000     S.D. dependent var 8.417640 

S.E. of regression 4.117965     Sum squared resid 356.1104 

     
      

From Table4, the estimated RLS regression equation is given as: 

                                           

              ( ) 

Where: ***denotes significance at 1%. 

 

This results though similar,significantly improves on the results of the OLS estimates on several 

fronts. All the exogenous variables arehighly significant at 1% level and the weighted Rw
2
 

indicate a better explanation for unemployment by selected variables at 94.6%. The robust Rn
2
-

statistic of 217.7315 with p-value<.01 indicates the overall model of unemployment is 

significant at the 1 percent level and that the non-intercept coefficients are jointly statistically 

significant under this estimation also.From the RLS estimates, for every one percent increase in 

value of funding under the ACGS, on average, unemployment will improve by about 0.0016 

percent at aggregate level and for every one percent increase in agricultural output, on average, 

unemployment will improve by more than 1 percent at about 1.0692 percent at aggregate level 

holding all other variables constant. 

  This estimation indicates that increasing the proportion of agricultural output will directly 

improve unemploymentin Nigeria by more than 100% of such proportional increases. This is 

another indication for the imperative of adequately funding agriculture so as to reduce 

unemployment in Nigeria. This is because if properly managed, the ACGS is capable of not just 

ensuring food security but could significantly reduce unemployment and consequently enhance 

economic development in the country.  



 

 

4.3.2 Diagnostic Tests Results 

 

Fig. 8: Residual Diagnostics: Histogram Normality Test 

0

2

4

6

8

10

12

-7.5 -5.0 -2.5 0.0 2.5 5.0 7.5 10.0 12.5

Series: Residuals

Sample 1991 2015

Observations 25

Mean       0.701953

Median  -0.295766

Maximum  11.77982

Minimum -6.432019

Std. Dev.   3.784794

Skewness   1.189255

Kurtosis   5.199301

Jarque-Bera  10.93150

Probability  0.004229

 

Fig9: RLS Actual-Fitted ResidualGraph 
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Figures 8-9the tests results though similar, are also an improvement on the results of the OLS. 

The residual graph in Figure 9 shows a closer fit indicating better explanation. 



 

 

5.0 Conclusions and Policy Recommendations 

5.1 Conclusions 

This paper employs the econometric techniques of ordinary least squares (OLS) and robust least 

squares (RLS) regression using M-estimation method to explore the dynamics between 

unemployment, funding under the Agricultural Credit Guarantee Scheme (ACGS) and 

agricultural outputin Nigeria based on annual data from1991–2015.  Results indicate the 

significant negative co-movement between unemployment and percentage change in funding 

under the ACGS is indicative of the un-salutary effects of these changes on unemployment and 

the fact that overall percentage changes in funding under the ACGS have been mostly downward 

and a significant portion of such downward changes has actually been negative. 

Evidenceindicate the impact of defective agricultural financing policies on unemploymentin the 

past two decades leading to the current crescendo in unemployment levels in Nigeria. The results 

indicateit is imperative that government adequately funds agriculture so as to reduce 

unemployment in Nigeria.Results further indicate that after adjustments, about 80% and 94% of 

unemployment is explained by the selected variables from the OLS and RLS estimations 

respectively.  Empirical estimates indicate that increasing agricultural outputwill directly 

improve unemploymentin Nigeria by more than 100% of such proportional increases. 

Additionally, for every one percent increase in value of funding under the ACGS, unemployment 

will improve by about 0.0016 percent at aggregate level.  

 

5.2 Policy Recommendations 

The paper therefore recommends the ACGS be adequately funded and properly 

managedcontinuously toensure not just food security and increased agricultural output but also to 

significantly reduce unemployment and consequently enhance economic development in 

Nigeria.Furthermore, the current seriously haphazard funding of agriculture under the ACGS 

which is tantamount to failed monetary policies adversely affecting the credit channel is not just 

injurious to agricultural production but it also significantly compounds the unemployment 

situation in Nigeria and should be discontinued completely as not being in the best interest of 

healthy Public-Private Partnership for sustainable development.  Additionally, government 

should stop neglecting the full implementation of the numerous existing policies to enhance 

agricultural production in the country. Enhanced agricultural production implies increased 



 

 

agricultural output which in turn will vastly improve unemploymentand boost sustainable 

economic development in Nigeria. 
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Abstract 

Malaria illness poses risk for 97% of Nigeria‘s population while the remaining 3% of the 

population live in the malaria free highlands. The Federal Ministry of Health estimated financial 

loss due malaria and put it at ₦32 Billion per annum with the largest share from the northern 

geopolitical zone. This figure is particularly huge for a region where poverty stare her people at 

face. Hence, the financial burden of malaria treatment by households in northern Nigeria was 

investigated. The Harmonized Nigeria Living Standard Survey (HNLSS, 2010) data was used. 

The direct cost of malaria treatment on individual such as the direct spending on treating malaria 

and number of work days lost to incapacitation while income loss represents the indirect cost. 

The study profiled the incidence, estimated the direct and indirect cost of treatment, and 

compared the financial burden of malaria treatment within the study area. The direct cost of 

treatment steeps lowest at the rural sector occupied mostly by farmers estimated at ₦311.18 

while the non-farm occupation incurred the highest direct cost estimated at ₦1246.11. Similarly, 

the least direct cost of treatment by sectors was evident in the rural sector estimated at ₦475.73. 

The number of days and income loss by the sick person and the care-givers were 3.46days and 

3.15days respectively while the lowest income loss in these days were valued at ₦1933.86 and 

₦2739.20 respectively. The estimated financial burden rose from 1.15% and 1.96%. The study 

therefore recommended the strengthening of the ―Roll Back Malaria Project‖. 

Keywords: Direct Costs, Financial burden, Harmonized Nigeria Living Standard Survey, 

Indirect Costs, Poverty 

Introduction/Background to the Study 

Malaria has been one of the most potent scourges of mankind from time immemorial and it 

remains one of the three major communicable diseases (AIDS and tuberculosis). It is the number 

one public health problem in Nigeria and accounts for the major cause of hospitalization, 



 

 

morbidity and mortality. Malaria is a major public health problem in Africa. It contributes 

significantly to the poor health situation in Africa, with the region having the greatest burden of 

malaria cases in the world as documented in different literatures (Gallup and Sachs, 2000; WHO, 

1999 and 2002; WHO/UNICEF, 2003 and 2005).Despite being a largely preventable and 

treatable disease, malaria is responsible for an estimated 800,000 deaths globally each year 

[WHO 2010], with the majority of morbidity and mortality occurring in young children in sub- 

Saharan Africa. In addition to its impact on health, malaria imposes a heavy economic burden on 

individuals [Chimaet al 2003] and entire economies [Sachs& Malaney, 2002]. Malaria therefore 

is not only a public health problem but also a developmental problem. Similarly, Roll Back 

Malaria project estimated 300 million acute cases of malaria every year around the world 

resulting in more than one million deaths. Approximately, 90% of the deaths occur in Africa 

especially in young children which have serious demographic consequences on the continent. 

Reports from the National Malaria Control Programme (NMCP), under the supervision of the 

Nigerian Ministry of Health (MoH) depicts that 60 percent of outpatient visits to health facilities, 

30 percent of childhood death, 25 percent of death in children below one year; and 11 percent of 

maternal deaths and 10% of low birth weight (NMCP Strategic Plan 2009-2013) occur as a result 

of malaria episodes. Furthermore, the federal Ministry of Health (MoH) estimates a financial loss 

for malaria in the form of treatment costs, prevention, loss of man-hour and other indices at 32 

Billion Naira per annum. 

Malaria illness imposes great burden on the society as it has adverse effects on the physical, 

mental and social wellbeing of the people as well as on the economic development of the nation. 

The financial and economic burden attributable to malaria mortality arises from reduction in the 

available work force which leads to a reduction in employment size and national output. A strong 

correlation between malaria and poverty has also long been recognized. Not only does malaria 

thrive in poverty but it also impedes economic growth and keeps households in poverty 

(Teklehaimanot and Mejia, 2008). The available record shows that at least 50% of the population 

of Nigeria suffers from at least one episode of malaria each year while malaria accounts for 45% 

of all out-patient visit. Therefore, it imposes great burden on the country in terms of pain and 

trauma suffered by its victims as well as loss in output and cost of treatments. The disease is 

often treated in Nigeria by self-medication, use of local herbs, use of service spiritualists or and 

the use of clinical/hospital services.Similarly, usual preventive measures include use of medicine 



 

 

(prophylaxis), insecticides (coils and sprays), ordinary mosquito nets, insecticides treated nets 

(ITNs) and windows and door nets (Jimohet al, 2007).Empirical evidence from other related 

studies depict the agricultural sector bears about 75 per cent of the direct economic burden of 

malaria in Nigeria which translates to about 3 per cent of the real GDP that is lost annually in 

agricultural outputs to the malaria disease. (Jimoh, 2009). 

 

However, several studies in the past that had measured the financial or economic costs and 

consequences of illness (Tuberculosis, HIV/AIDS, and malaria) for patients and their families, 

do not fully explore the literature. The need to look beyond the monetary incurred in treating 

malaria as a challenge to human development prompted this study. This study therefore guided 

itself by answering the following questions. What are the socio-economic characteristics of 

respondents in the study area?What are the elements of direct and indirect costs of malaria illness 

to individual? What is the average cost incurred per individual in malaria illness treatment? What 

is the number of productive days lost due to malaria illness?What is the impact of malaria illness 

costs on individualincome?What difference exists between the means of direct cost spent on 

malaria treatment across the geo-political zones in Northern Nigeria? Moreover, the concern 

about the links between malaria illness, financial burden and impoverishment has placed health 

at the center of development agencies‘ poverty reduction targets and strategies given the 

magnitude of malariaillness which contributes to impoverishment, income loss,and consumption 

levels below minimum needs(WHO,2002; Barnettet al, 2001; World Bank, 2000). The study 

aimed to provide accurate and relevant information into the financial burden of malaria in 

northern Nigeria households which may help health policy makers in designing malaria 

controlling strategies, efficient allocation of resources and policy design and the scaling up of 

both new and old interventions for malaria endemic areas and spot gap for further 

research.Therefore, finding from this studycould help to re-strategize in the pursuit of some 

development goals of the MDGs particularly the target of improving maternal health through 

addressing malaria menace. In addition,various studies have estimated the economic burden of 

non-communicable disease like malaria around Africa and especially Nigeria, however, as at the 

time this research was conducted, none had applied the cost of illness approach to estimate the 

financial burden of malaria even in a wide geographical setting like Nigeria. 

 



 

 

Literature Review 

Health is known to have two-way relationship with wealth and income. Health enhances the 

productivity which enables an individual or a nation to accumulate income or wealth. Individuals 

with higher income or nations with higher wealth have evidently been found to enjoy better 

health status. This causal nature of the relationship between health and the economic or labour 

market outcomes is the bedrock to understanding these linkages. The link between productivity 

and health played a key role in theories of economic development based on the idea of nutrition-

based efficiency wages which had become central in the study of economic history (Dasgupta 

1993, and Fogel 1994). Empirical reviews of some studies are therefore presented below. 

Hyacinthe et al. (2013) examined the financial burden of non-communicable diseases (NCDs) in 

low and middle-income countries; the findings were specifically on costs of obtaining the 

medical care and the costs attached to inability to work. The result suggests that NCDs pose a 

heavy financial burden on many affected households, but poor households are the most 

financially affected when they seek care. The use of originator brand medicines constitutes 

higher than necessary expenses and the financial costs deter many people suffering from NCDs 

from seeking the necessary care needed. Also, the costs associated with income-earning 

opportunities are also significant for many households. Hence, NCDs exerts a substantial 

financial burden on many households especially the poor in low and middle-income countries 

(LMICs).Ajani and Ashagidigbi (2008) upheld that malaria has effect on the overall farm income 

of the rural households while applying descriptive and multiple regression techniques. They 

established that malaria incidence had significant effect on the health and farm income of the 

farmers through increase in the number of days incapacitated (an average of 22 days) and an 

income loss of N15,231.50 during their incapacitation days. Also, other determinants of 

productivity of farmers like farm size, education, food expenditure and non-food expenditure, the 

results were statistically significant at one percent while household size was statistically 

significant at five percent. However, age and days of incapacitation were not statistically 

significant at ten percent in explaining the variation in the annual income realized from the farm 

which was used as a measure of productivity of farmers. However, studies by Ajani and 

Ashagidigbi (2008) and Mwabu and Fosu (2007) differ on age as a determinant of agricultural 

production which could be attributed probably to the methodology and the nature of data applied. 

Wangombe and Mwabu (1993) probed the extent to which malaria affects agricultural land use 



 

 

patterns in several districts of Kenya. They relate the total cultivated acreage of cassava to total 

family size and the total number of malaria cases in households over a period of three months. 

They found that malaria had no statistically significant effect on cassava production nor the 

acreage cultivated. The study opined that this may be explained by coping strategies adopted by 

households including household labour hiring practices targeted at cushioning the effects of 

malaria on income and additional efforts provided by other household members during the 

illness period. However, this study is a sharp contrast of Mwabu and Fosu (2007), because 

Kenya is an agro-based country, and expectedly malaria should have a negative effect on cassava 

production. Ulimwengu (2009) in a study on farmers‘ health and agricultural productivity in 

rural Ethiopia express the difference in input productivity as observed in income, where healthy 

farmers earn 137 birr or more per year than those affected by illness and the difference in income 

ranges from 56 birr (off-farm) to 6 birr (remittance). The results suggest that one more day lost 

because of illness will increase farmers‘ inefficiency by 0.5 percent; which implies that 

substitution of farmers‘ time through either labour market or family and other social connection 

may not be the exact approach. Oyekale and Omotayo (2013) in a study on the effect of malaria 

on farming households‘ welfare in Ido local government area of Oyo state, Nigeria. The study 

found that average incapacitation period due to malaria in a year was 12.18 days, the treatment 

cost was N8,513.33, total cost of incapacitation was N15,534.17, total cost of prevention was N 

2,647.083, hence total cost due to malaria was estimated at N26,694.17, and the average income 

of the respondents was N634,304.2. This indicated that respondents lost as much as 4.21% of 

their income per annum on malaria. Jimoh, (2009) reported the malaria burden and agricultural 

output in Nigeria and evaluates basically the malaria burden on the Nigerian agricultural sector. 

The result indicates that the economic burden of malaria, in terms of loss of agricultural output is 

about N 3.953 million for every reported case of malaria per 100, 000 persons which is high and 

therefore colossal.  This finding with evidence from other similar studies suggest that the 

agricultural sector bears about 75 per cent of the direct economic burden of malaria in Nigeria 

and represents about 3 per cent of the real GDP that is lost annually in agricultural outputs to the 

malaria disease. 

 

Materials and Methods 



 

 

The selection of the study sites was based both on the malaria epidemiological zones namely, the 

forest, the savannah and the grass-land zones, and the geo-political zones. Nigeria can be broadly 

divided into six geo-political zones which are south-west, south-east, south-south, north-central, 

north-east and the north-west. The north-central, north-east and the north-westconstitutes the 

northern Nigeria which comprises of 19 States:Adamawa, Gombe, Bauchi, Jigawa, Plateau, 

Kebbi, Zamfara, Niger, Sokoto, Benue, Borno, Kaduna, Kano, Kogi, Kwara, Nassarawa, Taraba, 

Yobe, Katsina and the FCT. However, the epidemiological zones of malaria were not adhered 

strictly to because of the difficulty and ambiguity that may evolve in the process of converting 

the epidemiological zone to their geo-political zones. Therefore, the epidemiological zones were 

relaxed in this study while adopting the geo-political zones. 

Data Source  

The Harmonized Nigeria Living Standard Survey (HNLSS, 2010) data was used. This data 

provided information on individual direct spending on treating malaria, indirect cost incurred by 

the sick and the caregiver as measured by the number of workdays, and individual and household 

expenditure which was used as a proxy for income because of difficulty attached to getting their 

income, this is in line with the work of Hyacinthe et al (2013). The per capita total household 

food and non-food consumption expenditure in regionally deflated priceswhich includes 

spending on foods, cooking fuel, cleaning, lightning, rent, transport, education, etc. was used for 

the research. Days lost due to reported fever was valued into monetary terms using an average 

daily income rate estimated from the consumption expenditure data which were obtained from 

the survey. Of the 4703 individuals sampled across the six geo-political zones only the North 

Central, North East, North West, comprises of 433, 494, 1271 respondents, respectively were 

used. The respondents used in the study comprised of individuals who had malaria illness two 

weeks prior to the survey period. 

Method of Data Analysis 

Due to data limitation and inability to deduce qualitative data from the survey, Willingness to 

pay Approach was jettisoned for the cost of illness approach.The cost of illness was estimated by 

applying accounting sense using medical and non-medicaldirect costs of malaria and indirect 

cost of malaria. The data required has a component on micro data involving cost of illness to 

individuals or households. The ability to pay for malaria care was assessed through the income 

and expenditure structure of households that were obtained through expenditure from the 



 

 

household survey.The direct cost varies due to demand factors such as preferences for special 

foods and supply factors such as service availability, transportation, cost of drugs and other out-

of-pocket costs in getting treatments primarily.The indirect cost includes productivity lost by 

malaria patients or households against malaria attack and the cost involved as well as 

households‘ standard of living.Therefore, indirect cost was estimated using the number of 

workdays lostmultiplied by daily income.  

 

Model Specification 

COI = MC+ NMC + LL+ CBM + IL +CPS 

Where:  

MC (Medical costs):personal expenditures on consultation and diagnosis, treatment and care of 

the disease. 

NMC (non-medical costs): personal expenditures on treatment of the disease. Both medical and 

non-medical costs are the direct cost of malaria treatment, which are borne by households; 

LL (labour loss): is the indirect cost or the productivity cost of malaria, i.e., the burden due to 

loss of labour via malaria mortality and morbidity;  

CBM (cost of behaviour modification): is the cost caused while modifying social and 

economic decisions in response to risks of contracting malaria, e.g., choice of crop or migration 

decisions that are adversely affected by land or labour productivity;  

IL (investment loss): is the malaria cost on the long-term growth process because it negatively 

impacts accumulation of human and physical capital;  

CPS is the cost of pain and suffering and other intangible losses developed by malaria.  

 

For this research, application of the cost-of-illness approach entails inclusion of only MC, NMC 

and LL components, due to the difficulties associated with attaching monetary values to the other 

costs like CBM and CPS as used by Okorosobo et al (2011). Also, as a result of expected 

skewness that may arise from the costs data, the data was transformed into logarithm in order to 

achieve the assumption of normality usually required. Logarithm transformation is widely 

applied in the cost of illness studies because the geometric mean is always lower than the 

arithmetic mean therefore solving the problem of a potential overestimation of the means when 

the data are not transformed as applied by Chuma et al (2006). 



 

 

 

Results and Discussions 

Preliminary Descriptive Results 

The preliminary descriptive analysis of HNLSS 2010 survey data shows that in all the three 

geopolitical zones namely North East, North Central and North West, age groups 0 - 4 and 15 - 

19 constitute 60.7%, 58.7% and 63.5% respectively. This implies that a huge percentage of these 

groups depend on their parents for care (health inclusive) and shelter. Also, the age groups 

between 20 -39 and 35-39 (which participate more in the productive activities) made up 22.2%, 

22.2% and 18.6% respectively, while other age groups share the remaining percentages. The 

result also revealed that most of the respondents in the North East, North Central and North West 

were married (39.8%, 33.4% and 37.9% respectively). The never married or singles constitutes 

only 9.1%, 13.5%, and 8.2% respectively. Majority of the respondents had information on 

malaria from mass media and health practitioner like nurse and doctor. The survey also indicates 

that 49.8% of the respondents in the North East, 59% (North Central), and 43.6% (North West) 

experienced fever in the last two weeks. Treatments were sought majorly from government 

health facilities 24.2%, 32.7% and 20.5% in the North East, North Central and North West 

respectively. Similarly, 91.2% in the North East, 90.4% in the North central and 94.4% in the 

North West spent between 0 - 3 days seeking advice/treatment. However, due to the severity of 

the illness, 4.6% in the North East, 4.3% in the North Central and 2.5% in the North West spent 

4 - 7days seeking advice/treatment while other respondents spent more than 8days. Also, due to 

affordability and availability of Chloroquine, (unlike the new brands of ACT‘s), 19.4% in the 

North East, 23.5% in the North Central and 16.0% in the North-West zone adopted Chloroquine 

as their brand. The result also found that most of the respondents in the North West (96%) and 

North East (94.7%) spared 0-3days to provide care but it was only 26.7% in the North Central. 

However, 73.3% of the respondents provided care to sick household member(s) in 4-7days in the 

North Central. Lastly, the results also found that majority are rural dwellers engaging directly or 

indirectly in agriculture while less than 20% (North West); (North East); and 26.7% (North 

Central) of the respondents domiciled in urban areas.  

 

Causes of Malaria 



 

 

The result also reveals that malaria illness due to mosquito alone constitutes 57.4% in the North 

East; 55.7% in the North West; and 47.7% in the North Central. Also, dirty food, dirty water and 

climate were estimated at 2% in the North East, 7.4% in the North Central and 1.5% in the North 

central. However, 1.2% of the population sampled in the North East; 0.3% in the North Central; 

and 0.6% the North West; did not know the cause of malaria. The symptoms of malaria relayed 

in the survey are fever, headache, nausea, vomiting, body weakness, seizure and other (see the 

appendix). Only 41.5% in the North East, 28.2% in the North Central and 44.8% in the North-

West zones express fever as symptom of malaria. Headache and body weakness constitute 5.4% 

and 7.4%; 15.5% and 6.0% and 3.75% and 5.8% in the North East, North Central and North 

West respectively. Furthermore, nausea and vomiting as symptoms of malaria constitute 1.1% 

and 2.9% in the North East, 1.6% and 2.8% in the North Central and 0.7% and 1.3% in the North 

West respectively. Given the above results, fever constitutes the highest percentage of malaria 

symptoms and the least percentage was found in body seizure.  

 

Costs of Malaria: (Direct and Indirect) 

Further result indicates that the urban sectors across the northern zones generallyrecorded higher 

average direct costs while their rural counterparts recorded lower average cost of treatment on 

malaria (see tables 1, & 2). The average direct cost of malaria treatment by gender followed 

somewhat similar pattern like that recorded for the sectors (table 3). On the other hand, the 

indirect costs (table 5) show that the rural sector spent between 4.5days and 6.4days providing 

care while the income loss ranges between ₦3171.97 and ₦4097.00 while the urban sector spent 

between 4.7days and 10.9days providing care with an income loss that ranged between ₦3720.69 

and ₦8375.04. In similar vein, people whose major occupation is farming recorded between 

4.4days and 7.6days providing care and experienced income loss between ₦2739.20 and 

₦3876.39. while their non-farm counterparts spent between 3.6days and 8.5days providing care 

income loses that ranged between ₦2894.89 and ₦10067.35.  

 

Furthermore, the average number of days lost by sick individuals (20-39years) ranged from 

3.5days and 4.4days with income loses that ranged between ₦1933.86 and ₦3048.05. Those 

between 40 - 59years lost between 3.7days and 6.2days seeking treatment with income loss 

within those days ranging from ₦2975.60 to ₦3994.34 while the sick persons from 60years and 



 

 

above spent between 5.7days and 7.4days with income loss between ₦2967.42 and ₦4150.41. 

This study agrees with the findings of Okorosobo et al. (2011) conducted around Africa 

countries that the average number of days lost to malaria illness was estimated at 10.8days in 

Ghana, 4.8days in Nigeria, 6days in Rwanda, and 8.4days in Uganda. However, it is not in tune 

with the finding by Oyekale and Omotayo (2013) wherein it was captured that average 

incapacitation period due to malaria in Oyo State (South Western) was12.2days and a total 

income loss of about ₦16000.  

 

Estimates of Health Expenditure, Malaria Share and Financial Burden of Malaria 

Treatment with the Socio-economic Characteristic in Northern Nigeria  

The health expenditure constitutes the amount spent as relates to health care expenses by the 

respondents in the survey. The malaria share implies the percentage expenditure incurred on 

malaria treatment from the overall health expenditure. The financial burden of malaria treatment 

represents the percentage of average direct cost of malaria per income which states whether the 

cost is catastrophic or not catastrophic as it relates to the socio-economic characteristics of the 

respondents (table 6). The result of the health expenditure, malaria share and financial burden 

provides information about the threat which the direct cost of malaria treatment may pose to the 

expenditure of the respondents. This can be pictured as either catastrophic or non-catastrophic.  

The analysis revealed that the least average health expenditure across the age group was 

₦9189.18 while the highest malaria share and financial burden was analysed at 16.47% and 

3.94% which is opined perhaps due to low resistance against malaria parasite attack 

characterised by the 60years and above age group in the North East. From the North Central 

Zone, health expenditure ranged between ₦9725.01 and ₦10372.34 while the malaria share was 

minimum and analysed at 6.08% and financial burden lower than the North-East zone analysed 

at 1.26%. The health expenditure from the North West shows relative difference while the 

malaria share was highest between the zones estimated at 9.72% and the financial burden of 

1.76% records the peak in the NorthWest respondents. From the foregone, health expenditure 

ranged from ₦6619.51-₦10719.60 while malaria share rose from as low as 4.08%-18.47% and 

financial burden 3.94 signifies the highest across the age group of all populations. Summarily, 

based on lessons learnt from research and estimation of age group as the socio-economic factor, 



 

 

direct cost on malaria treatment does not pose threat to the expenditure, thereby non-catastrophic 

Onwujekweet al, 2000. 

 

Estimating Health Expenditure, Malaria Share and Financial Burden of Malaria 

Treatment between the Zones 

In table 7, the study established that the health expenditure of the respondents ranged between 

₦7520.23 and ₦10276.24, and malaria alone accounts for between 6.15% and 10.50% while the 

financial burden across the zones ranged between 1.15% and about 2%. Within the zones, the 

North-Westzone had the least financial burden of 1.15%, while the North Central (1.96%) had 

the highest. Therefore, following Ettling, (1994); Asenso-Okyere, (1997); and Attanayake, 

(2000) who established that financial burden of malaria between 2% and 6% of their annual 

income is non-catastrophic this study therefore affirms that the financial burden of malaria in the 

Northern zones of Nigeria is within the manageable level and the program like Roll Back 

Malaria is making huge impact positively.  

 

Pair Wise Comparison of Means between the Study Area 

The pair-wise comparison of means was estimated through the T-test to ascertain if there are 

significant differences within the zones. The result of the test reflects variation among the study 

area while the T-statistics value was used to affirm the significant differences among the zones at 

different levels of significant.The table reveals that there are significant differences between the 

geopolitical zones at all level of significance. The result established that there exists a significant 

difference between the means of North East when paired with North Central at 1% level while 

further test shows significant difference between the means (direct cost) of North East and North 

West at 10% level while the means between North Central and North West was significant at 5% 

significant level (see table 8). 

 

Conclusion and Recommendations 

Conclusion 

The author is unaware about any research that had estimated differences in the financial burden 

of malaria treatment in Northern households of Nigeria even based on their transmission pattern 

that determines the expenditure on malaria treatment. Just like studies that expressed spending on 



 

 

malaria as a proportion of income indicate that malaria disease reflects a relatively low direct 

cost burden and economic significance for households and their income, this study had 

established that malaria direct cost of treatment is around the non-catastrophic threshold. 

Furthermore, the findings also support that of other health researchers that the health expenditure 

tends to be higher in rainy season when agricultural activities are higher and the opportunity 

costs of time loss by rural inhabitants was greatest. This research does not consider cost of 

preventing malaria attack especially against pregnant and nursing mother and coping 

mechanisms adopted by household in the northern Nigeria surveyed due to time constraint. Also, 

the cost incurred by government towards malaria treatment and the use of herbalist/spiritualist 

and alternative medicines like the trado-medical health care provider were not included in the 

analysis due to data limitation. These aspects may be considered in future studies. 

 

Policy Recommendations 

The study established that malaria treatment is not catastrophic in the study area, therefore more 

programmes like the ―Roll Back Malaria Project‖ that improves effective control of the disease 

through proper public enlightenment should be encouraged especially as it forms part of the 

Millennium Development Goals. This study recommends that sustainable effective health policy 

approach that will seriously tackle this health menace be more tailored towards little children as 

the study found that children between 0-4 years suffered the attack most.  Malaria mostly 

affirmed to be caused by mosquito can be tackled through sharing and religion use of mosquito 

net and other anti-mosquito insecticides. In the same vein, source of information and awareness 

about malaria should be more circulated through other channels except health practitioner 

perhaps through health talk in town hall meetings, groups and religious group. It is important to 

know the source of information about malaria to the respondents because it informs in decision 

making of health policy makers. More programmes or cultures that will stimulate habit of 

seeking advice must be improved and sustained to achieve meaningful impact. This study 

recommends ACT (anti-malaria drug) which is an improved brand of malaria medicine have 

wider coverage andsubsidized by foreign and local agencies to enable affordability by the rural 

population instead. 
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Appendix 

 

Table 1: Direct Cost Components in the Northern Geo-Political zones 

Direct Cost Components North 

East(₦) 

North 

Central (₦) 

North 

West(₦)  

Amount paid for primary level consultation 550.72 672.26 516.06 

Amount paid for hospitalization 1134.89 997.75 839.48 

Amount spent on drugs 

Amount spent on transportation as relates to illness 

2462.71 

266.56 

7237.92 

224.73 

3051.20 

245.52 

Average 593.09 948.85 667.29 

Source: HNLSS, 2010 

 

Table 2: Direct Cost by Occupation of Household Head Across Geopolitical Zones 

Occupation North East (₦) North Central (₦) North West (₦)  

Farm  490.34 1246.11 311.18 

Non-Farm 526.43 1069.99 701.43 

Average 497.39 1279.74 391.47 

 

Source: HNLSS, 2010 

Table 3: Direct Cost by Gender across Geopolitical Zones 

Gender North East (₦) North Central (₦) North West (₦)  

Male 582.05 1082.89 935.09 

Female 642.84 1169.75 440.97 

Average 614.27 1127.04 675.33 

 

Source: HNLSS, 2010 

 



 

 

Table 4: Direct Cost by Sectors across Geopolitical Zones 

Sector North East (₦) North Central (₦) North West (₦)  

Urban 900.50 1591.47 1685.44 

Rural 559.90 958.16 475.73 

Average 614.27 1127.04 675.33 

Source: HNLSS, 2010 

 

Table 5: Indirect Cost by Care Givers in the Study Area  

Zones/Variables Average Days Lost Income Lost (₦)  

North East    

Age Group    

20-39 

40-59 

60 and above 

5.16 

6.58 

8 

2774.06 

3876.43 

5648.10 

 

Gender 

Male 

Female 

 

6.36 

6.16 

 

4495.11 

3097.30 

 

Sector    

Rural 

Urban 

6.38 

5.25 

3686.12 

3720.69 

 

Occupation    

Farm 

Non-Farm 

North Central 

Age Group 

20-39 

40-59 

60 and above 

Gender 

Male 

Female 

7.63 

8.5 

 

 

4.38 

3.15 

7.71 

 

5.05 

4.05 

3876.12 

10067.35 

 

 

2899.87 

3581.81 

5736.25 

 

3588.13 

3613.20 

 



 

 

Sector 

Rural 

Urban 

Occupation 

Farm 

Non-Farm 

North West 

Age Group 

20-39 

40-59 

60 and above 

Gender 

Male 

Female 

Sector 

Rural 

Urban 

Occupation 

Farm 

 

4.50 

4.69 

 

4.40 

3.58 

 

 

6.69 

6.72 

6.30 

 

6.81 

6.58 

 

5.92 

10.94 

 

4.42 

 

3171.97 

4523.03 

 

2739.20 

2894.89 

 

 

4297.97 

5021.51 

4794.14 

 

4039.73 

5186.78 

 

4096.80 

8357.04 

 

2944.40 

Non-farm 4.43 3401.36  

Source: HNLSS, 2010 

 

Table 6: Health Expenditure, Malaria Share and Financial Burden of Malaria 

Treatment by Socio-Economic Characteristics in Northern Nigeria  

Zones/Variables Per Capita 

Expenditure (₦) 

Health 

Expenditure (₦) 

Health 

Share (%) 

Direct 

Cost 

(₦) 

Malaria 

Share (%) 

Financial 

Burden (%) 

North East 

Age Group 

      

20-39 

40-59 

48792.61 

40066.80 

9312.80 

9495.91 

19.09 

23.70 

937.47 

387.37 

10.07 

4.08 

1.92 

0.97 



 

 

60 and above 

Gender 

Male 

Female 

38363.16 

 

43467.37 

42681.22 

9169.18 

 

10685.34 

8277.55 

23.90 

 

24.58 

19.39 

1509.92 

 

582.05 

642.84 

16.47 

 

5.45 

7.77 

3.94 

 

1.34 

1.51 

Sector 

Rural 

Urban 

 

40355.73 

60992.65 

 

8876.42 

13284.50 

 

21.99 

21.78 

 

559.90 

900.50 

 

6.31 

6.78 

 

1.39 

1.48 

Occupation 

Farm 

Non-Farm 

 

31322.45 

44899.07 

 

7508.66 

10399.32 

 

23.97 

23.16 

 

490.34 

526.43 

 

6.53 

5.06 

 

1.57 

1.17 

North Central       

Age Group       

20-39 

40-59 

60 and above 

Gender 

Male 

Female 

59132.44 

49045.40 

49831.13 

 

53208.42 

52990.51 

10719.60 

9725.01 

10372.34 

 

9647.24 

10960.06 

18.13 

19.83 

20.81 

 

18.13 

20.68 

869.80 

670.71 

630.30 

 

1082.89 

1169.75 

8.11 

6.89 

6.08 

 

11.22 

10.67 

1.47 

1.37 

1.26 

 

2.04 

2.21 

Sector 

Rural 

Urban 

 

47552.95 

70665.57 

 

9265.55 

13375.78 

 

19.48 

18.93 

 

559.90 

900.50 

 

6.04 

6.73 

 

1.18 

1.27 

Occupation 

Farm 

Non-Farm 

 

42117.01 

52430.38 

 

8559.08 

9569.12 

 

20.32 

18.25 

 

1246.11 

526.43 

 

14.56 

5.50 

 

2.96 

1.00 

North West 

Age Group 

      

20-39 

40-59 

60 and above 

Gender 

Male 

46740.74 

37959.31 

34007.41 

 

38282.88 

8076.79 

6619.51 

8084.84 

 

7835.11 

17.28 

17.43 

23.77 

 

20.47 

508.03 

643.69 

597.62 

 

935.09 

6.29 

9.72 

7.39 

 

11.93 

1.08 

1.69 

1.76 

 

2.44 



 

 

Female 41698.08 7186.57 17.23 440.97 6.14 0.01 

Sector 

Rural 

Urban 

 

38776.94 

48229.48 

 

7395.91 

8109.84 

 

19.07 

16.82 

 

457.73 

1685.44 

 

6.19 

20.78 

 

1.18 

3.49 

Occupation 

Farm 

Non-Farm 

 

30337.39 

43476.20 

 

5983.14 

8135.83 

 

19.72 

18.71 

 

311.80 

701.43 

 

5.20 

8.62 

 

1.03 

1.61 

Source: HNLSS, 2010 

Table 7: Health Expenditure, Malaria Share and Financial Burden of Malaria 

Treatment in Northern Nigeria 

Zones Per Capita 

Expenditure(₦) 

Health 

Expenditure(₦) 

Health 

Share(%) 

Direct 

Cost(₦) 

Malaria 

Share(%) 

Financial 

Burden(%) 

North 

East 

43071.20 9461.50 21.97 614.85 6.50 1.43 

North 

Central 

53104.25 10276.24 

 

19.35 1040.27 10.12 1.96 

North 

West 

40085.87 7520.23 18.76 462.85 6.15 1.15 

Source: HNLSS, 2010 

 

Table 8:  Pair-Wise Comparison of Means 

Zones North East North Central North West 

North East  1.87* 5.26*** 

North Central   2.44** 

North West    

Source: HNLSS, 2010 

 NOTE *** Significant at 1% 

  ** Significant at 5%     

   * Significant at 10% 
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Abstract 

The role Human capital formation in economic growth and development has been highly 

underestimated in Nigeria. The study at this moment attempts to create an insight into the 

importance of human capital formation using real GDP per capita, government expenditure on 

health, government expenditure on education and primary school enrolment in the case of 

Nigeria. It used time series data from 1980 to 2017 and employed OLS regression technique, 

Johanssen cointegration and Granger causality test. The results from the various methods utilised 

affirmed the importance of human capital formation towards actualising economic growth and 

development in Nigeria. The ordinary least square regression result showed a positive 

relationship between Government capital expenditure on health, Education and primary school 

enrolment. The Johanssen cointegration result showed cointegrating vectors in both the trace and 

maximum Eigenvalue test. The results from the Granger causality test indicated a bi-directional 

between primary school enrolment and Real GDP, a Uni-directional relationship between real 

GDP and government capital expenditure on health and education. The study strongly 

recommends a more budgetary capital allocation to health and education. The study went further 

to suggest strategies that would ensure the increase in primary school enrolment. 

Keywords: Human Capital, Formation, Economic Growth 

INTRODUCTION 

Human capital formation refers to a process that involves the employment of various strategies 

and policies with the sole aim of equipping the labour force of a country with requirements that 

will enhance the performance of affect productivity of labour positively. 

Nigeria is a country with a population estimated at 180 million and a population growth rate of 

2.3%. Fortunately, the bulk of Nigeria‘s population are youths between ages 24 and 40. 

(Ejere, 2011)Was of the opinion that human capital talks about the human factor in the 

production process that entails the combination of intellectual and physical abilities of the labour 



 

 

force. Among factors of production, labour stands out as the only one that possesses the ability to 

evolve and acquire various skill sets over time that would enhance productivity.  

Human capital refers to the talents and expertise of a labour force, while human capital formation 

is the practice of investing in skills, education and experience that are imperative to the 

actualisation of sustainable economic growth and development of an economy. 

Over the years, reasonable importance is to the accumulation of physical capital at the expense of 

human capital in Nigeria's pursuit for quick economic growth and development. Nonetheless, 

previous development strategies which failed to focus on the social or human aspects of growth 

development was futile towards attaining the desired pace of growth and development in the 

country. 

Currently, Nigeria is facing various social vices associated with underdeveloped countries. With 

average life expectation measured at 41 years, high child mortality rate and more than 60% of its 

population living below poverty line, Nigeria are ranked 20th in Africa and 152nd in the world 

regarding Human Development Index. Nigeria as a country is currently directing efforts toward 

emerging among the most developed nations in the world shortly. However, this aspiration is 

destined to be a failed endeavour unless human capital formation tops the priority list. The 

human capital formation is the most crucial factor in actualising fast economic growth and 

development because all advanced developed economies today have larger service sectors than 

agriculture and industry sectors. Many studies in recent times have classified human capital 

formation as crucial is behind the success of any service sector of any country. 

Though there is a reasonable amount of publications on the importance of human capital 

formation on economic growth or development, none of the papers examined investigates the 

precise implication of human capital formation on both economic growth and development 

simultaneously in Nigeria over an extended period.  

Objective of the Study 

This study aims to: 

1. Investigate if a relationship exists between Human Capital Formation and Economic 

Growth in Nigeria. 

2. Investigate if a relationship exists between Human Capital Formation and Economic 

Development in Nigeria. 



 

 

3. Ascertain the Nature and trend of relationship between Human Capital Formation and 

Economic Growth in Nigeria. 

4. Ascertain the Nature and trend of relationship between Human Capital Formation and 

Economic Development in Nigeria. 

Statement of Hypothesis 

1.   =Human Capital Formation does not contribute significantly to Nigeria‘s Gross 

Domestic Product (GDP). 

2.   = Human Capital Formation does notcontribute significantly to Nigeria‘s Economic 

Development. 

Conceptual Framework 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Theoretical Framework 

For this study, we are going to use the augmented Solow human-capital-growth model. The 

theory is due to its existence as an advancement on the traditional Solow growth model. Robert 

Solow's initial growth model failed to dissect human capital. For that reason, the augmented 

Solow model was proposed by Mankiw, Romer and Weil in a Publication titled "A Contribution 

HUMAN CAPITAL FORMATION 

INVESTMENT IN HEALTH INVESTMENT IN EDUCATION 

INCREASE IN PRODUCTIVITY 

OF LABOUR 

INCREASE IN EDUCATION 

TOURISM 

INCREASE IN HEALTH 

TOURISM 

INCREASE IN EMPLOYMENT IN SERVICE 

SECTOR 

INCREASE IN GDP/ PER CAPITA INCOME 



 

 

to the Empirics of Economic Growth" 1992. The rationale behind the inclusion of human capital 

in the model is the heterogeneity of labour in the production process of various economies 

depending their quality of education and skills acquired. This adjustment expedites the 

applicability of the model and thus, the utilisation of the model in the case of Nigeria. The 

underlying factor in the model is that investment in human capital will directly enhance output 

and further amplify growth. 

Review of Empirical Literature 

Human capital formation and economic growth and development have been an issue of concern 

all over the world. Numerous studies in Nigeria and beyond have been carried out using various 

econometric techniques with the aim of observing the significance of human capital formation 

towards the actualisation of economic growth and development. Most of the studies seem to have 

reached a unanimous conclusion that human capital formation stimulates economic growth and 

development. Some of the empirical literature reviewed are as follows; 

(Sankay, 2010)Tried to analyse the impact of human capital development on GDP in Nigeria. 

The product Johansen cointegration technique and vector error correction analysis indicated that 

human capital development has a significant effect on Nigeria's economic growth. The paper 

recommended sufficient funding for human capital. 

(Amassoma, 2011)Using time series data from 1970 and 2010 indicated the absence of any form 

of causality between the human capital formation and economic growth. The conclusions were 

drawn based on the findings of Vector Error Correction (VEC) and Pairwise Granger causality 

methodologies. However, the study still recommended the urgency to improve funding for the 

education and health sectors.  

(Johnson, 2011)Assesses human capital development and economic growth in Nigeria by 

implementing ordinary least  

Square (OLS) to measure the connection using real GDP as a representation of economic growth. 

The findings affirmed the existence of a significant direct correlation exists between growth in 

GDP and human capital developments. Based on the results, recommendations dictated the need 

for government to embrace a more efficient approach towards the development of human skill.  

(Stephen O. Oluwatobi, 2011)Suggest investment in health and education as sustainable ways of 

ensuring long-run growth and development of the Nigerian economy. A positive correlation was 



 

 

recorded using recurrent expenditure on health and education while a negative observation made 

between capital spending in health and education on economic growth. 

(Adawo, 2011)Measured the importance of education to the development of Nigeria. The study 

used school enrolment, government expenditure on health and physical capital formation to 

empirically examine how human capital affects the Nigerian economy. The results showed that 

primary and secondary school enrolment had a detrimental implication on the GDP of Nigeria 

while investment in health, primary school enrolment and physical capital formation was 

beneficial to the growth of the Nigerian economy. The recommendations of the study dictated 

the increase of expenditure in human capital. 

(Kanayo, 2013)In an attempt to evaluate the impact of human capital formation on economic 

growth in Nigeria utilised the error correction model and concluded that investment in human 

capital through investment in primary, secondary and tertiary schools could impact positively on 

Nigeria‘s economic growth. The paper went further to recommend the restructuring of education 

at all levels to attain maximum quality and long-run positive impact. 

Similarly, (Victoria, 2015)Launched an inquiry using time series data from 1982 to 2011 to 

analyse the role of human capital investment on economic growth in Nigeria. The result from the 

Johanssen cointegration test proves the existence of long-run relationship between Human 

capital investment and Real GDP while the result showed that the relationship between the 

variables is direct. 

However, in a comparative study between Nigeria and Turkey, (Eris, 2012)carried out 

comparative research on Nigeria and Turkey, OLS and Granger causality techniques concerning 

the endogenous growth Model, the results indicated that health is an essential determinant of 

growth in Turkey. However, no such relationship is established for Nigeria. Turkish higher 

human capital accumulation, therefore, appears to be the factor that causes growth differences in 

these countries. 

Research on Sudan by (Abdalla, 2013)was conformity to those in Nigeria after it identified a link 

between school enrolment, investment in health, education and general productivity. This 

conclusion is the results of three staged least squares technique. 

Furthermore, a study titled ―Capital Accumulation and Economic Growth in Nigeria 

―Endogenous Growth Approach‖ by (Ogbuagu, 2015)found a positive correlation between the 

human capital formation and economic growth in Nigeria while utilising the vector 



 

 

autoregressive model and autoregressive distributed lag model further confirmed a long-run 

relationship. 

(Eigbremolen, 2014)Similarly tested the significance of human capital formation in attaining 

economic growth in the case of Nigeria using Johanssen cointegration and OLS regression where 

it concludes that human capital formation was imperative towards the actualisation of steady 

economic prosperity. 

(Alizera Behrooznia, 2016)Adopted the panel cointegration approach and Johanssen 

cointegration in a bid to estimate the importance of human capital on economic growth using 40 

Asian countries. The study which covers 40 years exhibited evidence of strong causality between 

investment in education and economic growth in those countries. The research described 

investment in practice-oriented training as a means of creating jobs in the long run. 

Also, in research titled "Human Capital, Governance and Productivity in Asian Economies" 

(Mustafa, 2012)Confirmed positive impact of human capital formation in 14 Asian countries. 

The study recommended more investment in primary education based on the findings of the 

ordinary least square. 

However, (Ying Wang, 2016)Using education data from 55 countries in different regions from 

1960 – 2009 created a panel data model to analyse the effect of education human capital on 

economic growth. The results showed that human education capital has a significant relationship 

with economic growth, a similar relationship recorded between human health capital, life 

expectancy and GDP per capita. 

In the same vein, (Mei-Ling, 2014)maintained that human formation crucial in attaining 

economic growth Using Henan. The conclusion on the results of ordinary least square regression 

technique with data ranging 1995-2012, and it went further to recommend an increase in 

expenditure in education in rural settlements. 

(Obialor, 2017)Also on a quest to determine the effect of government Human Capital investment 

on Economic Growth in Sub-Saharan Africa used 33 years data from Nigeria, South Africa and 

Ghana to analyse the government investment on health and education. The study utilised 

cointegration and vector correction model and concluded that sub-Saharan African countries 

should encourage school enrolment, increase budgetary allocation in health and education and 

prioritise skill development to achieve desired economic outcomes. 



 

 

Trying to measure the extent to which Human capital contributes to European economic growth 

(Menbere Tiruneh, 2011)embraced a panel data approach using data from 1995 to 2009 and 

arrived the conclusion human capital and economic growth are positively related. The study 

utilised the OLS regression and Johanssen cointegration technique. 

(Akpolat, 2014)While aiming to define the long-run effect of physical and human capital on 

GDP by using the panel data from 13 developed and 11 developing countries over 40 years. 

Gross fixed capital formation was in place of physical capital indicator while investment in 

education and life expectancy as a proxy for human capital indicators. Panel dynamic ordinary 

least square and fully modified Ordinary Least Square OLS panel Cointegrated regression 

models were utilised to check the overall impact and evidence of cointegration while comparing 

the significance of these physical and human capital variables according to these two different 

country groups. According to the results of panels dynamic ordinary least square and fully 

modified OLS models, the influence of human capital investment on GDP in the developed 

countries was seen to be higher than the impact in the developing nations. Also, the role of life 

expectancy at birth on GDP was found to be more significant in the developing economies. 

(Breton, 2013)Made use of a dynamic Solow growth model, improved with human capital, 

labour-hours, and oil prices, to prove that Japan‘s growth in GDP/adult for the period 1969-2007 

is a procedure of convergence to a steady-state world rate of 1%/year. The study found that each 

additional year of average schooling attainment during this period raised GDP/adult in Japan by 

20 percent, which increased the annual growth rate by 1.8% in 1969 but by only 0.6% in 2007. 

The study made use of ordinary least squares regression. 

Despite the disparity in econometric techniques, data, scope and areas of study, most of the 

publications reviewed above were of the opinion that human capital formation is a significant 

catalyst of sustainable growth and development in most economies. 

The findings of these studies were further used to form the A-priori expectation where Human 

capital formation will be seen to have a long-run positive relationship with economic growth in 

Nigeria. 

Data and Methods 

The time-series data ranging from 1980 to 2017 sourced from Central Bank of Nigeria and 

National Bureau of Statistics. The variables are taken in their Natural Log form. The Ordinary 

Least Square Regression technique is utilised to measure the effect of the variables on economic 



 

 

growth. Johanssen Cointegration is then used to enquire the existence of long-run relationship 

after which the Granger Causality test will be used to check the future direction of such 

correlation.  

Model Specification 

The model will be derived in line with the Augmented Solow Growth Model while referring 

(Eigbremolen, 2014). The model will be derived in line with the Augmented Solow Growth 

Model while referring 

     (  )   

Where: 

Y= Output level or GDP growth 

K=Stock of physical capital 

h=Level of Human Capital 

L=Labour (Number of workers) 

A=Level of Total Factor Productivity 

α= Elasticity of capital input concerning theoutput 

β= Elasticity of labour input concerning output. 

µ= Stochastic error term 

To fit in this study, the model is as follows: 

                                         

Where 

LogRGDPPC= Real GDP per capita 

LogGCEX.E= Government capital expenditure on education 

LogGCEX.H= Government capital expenditure on health 

LogPSE= Primary school enrolment 

µ= Stochastic error term 

Real GDP per capita as the proxy for both economic growth and development. Government 

capital expenditure on education, health and primary school enrolment was used as variables to 

reflect human capital formation efficiently. 

 

 

 



 

 

 

 

 

 

PRESENTATION OF FINDINGS AND RESULTS 

OLS RESULTS 

 Coefficient Standard Error T-statistics Probability 

C 

 

LGCEX.E 

 

LGCEX.H 

 

LPSE 

 

   

 

F-statistics 

 

D.W Statistics 

1.74463 

 

0.47505 

 

0.22811 

 

0.61992 

 

0.9241 

 

75.9983 

 

0.8632 

2.5988 

 

0.02166 

 

0.03346 

 

0.01124 

1.6390 

 

7.1094 

 

5.7553 

 

9.223 

0.000 

 

0.002 

 

0.004 

 

0.001 

 

 

 

 

Source: Author 

SUMMARY 

o The coefficient of Government expenditure on education stood at 0.47. It shows that a 

unit increase in Government capital expenditure on education would increase GDP per 

capita by 47% approximately. 

o The coefficient of Government capital expenditure on health in the result is 0.22. It shows 

that government capital expenditure on health is positively related to GDP per capita and 

a unit increase in it would increase the GDP by 22% approximately. 

o The coefficient of Primary school enrolment is 0.61. It means that a unit increase in 

primary school enrolment would increase GDP per capita by 61%. 

JOHANSSEN COINTEGRATION 



 

 

Hypothesized 

No. of CE(s) 

Trace 

Statistic 

0.05 

Critical 

value 

 

Probability 

Max-

Eigen 

Statistic 

0.05 

Critical 

value 

 

Probability 

None * 65.45826  40.17493 0.0000 31.14398 24.15921 0.0048 

At most 1 * 34.31428 24.27596 0.0020 19.71114 17.79730 0.0255 

At most 2 * 14.60314 12.32090 0.0204 12.02158 11.22480 0.0361 

At most 3 2.581564 4.129906 0.1278 2.581564 4.129906 0.1278 

Source: Author 

In the result above, both the trace statistics and Max-Eigen statistics indicate three cointegrating 

equations at 5% significance level. It proves that there exists a long run relationship among the 

variables. The trace value shows probability levels of 0.0%, 2.0% and 2.04% which disagrees 

with the hypothesis that no cointegration exists among the variables. The Max-Eigen statistic 

results show that at 5% significant level, there are probability values of 4.8%, 2.55%, and 3.61% 

which also gives reason to accept the alternative of the null hypothesis. 

Granger Causality Test 

Null Hypothesis F-Statistic Probability 

GDPPC does not Granger Cause  

GCEX.E 

GCEX.E does not Granger 

Cause GDPPC 

 

0.01507 

1.32864 

 

0.0322 

0.00592 

GCEX.H does not Granger 

Cause GDPPC 

GDPPC does not Granger Cause 

GCE.H 

 

0.09614 

2.26556 

 

0.0489 

0.0134 

PSE does not Granger Cause 

GDPPC 

GDPPC does not Granger Cause 

PSE 

 

0.89169 

11.6149 

 

 

 

0.0221 

0.3534 

 

Source: Author 



 

 

o At 5% significance level the first result shows a Bi-directional relationship between GDP 

per capita and Government capital expenditure on education at probability levels of 

3.22% and 0.5%. It means there's the long-run relationship between GDP per capita and 

Government capital spending on education. 

o At 5% significance level, the second result also shows a Bi-directional relationship 

between Government expenditure on health and GDP per capita at probability levels of 

4.89% and 1.34%. It means that the two variables affect each other. 

o At 5% significance level, the last result shows a Uni-directional relationship between 

Primary school enrolment and GDP per capita at probability levels of 2.1% and 35.34%. 

The result gives reason to reject the hypothesis that Primary school enrolment does not 

Granger cause GDP per capita. It means that an increase in the GDP per capita would not 

have a positive impact on Primary school enrolment but an increase in Primary school 

enrolment would affect in the future.  

CONCLUSION 

The results from all the econometric techniques we utilised for this research affirmed our a-priori 

expectations stated initially. The summary of the various models showed the positive long-run 

relationship between the variables. Furthermore, the results of the model that confirms the 

impact of human capital formation on economic growth are also in line the augmented Solow 

growth model chosen for this study. It emphasises the heterogeneity of labour and identifies the 

human capital as the agent behind the difference in the productivity of labour. In summary, the 

results proved that human capital formation is decisive in the attaining higher output in a 

production function. 

POLICY RECOMMENDATIONS 

1. The Nigerian Government should make all primary schools: The econometric model 

used for this study has provided evidence that primary school enrolment is beneficial 

to towards the growth of the Nigerian economy. The best approach towards 

increasing primary school enrolment is by making tuition fee-free in all primary 

schools.  

2. The government should make primary school compulsory: In another bid to facilitate 

primary school enrolment, the Nigerian government should pass a bill compelling all 

parents and guardians in the country to enrol their wards into primary school. 



 

 

3. More budgetary allocation should be in health and Education sectors: In addition to 

the Abuja declaration  2001 that stipulates that at least 15% of every annual budget 

must be spent in the health sector, the  Nigerian government must also implement 

policies that will ensure sufficient funding for research and the education sector. 

4. To improve the total literacy rate and productivity in the economy, the Nigerian 

government should consider setting up vocational programs for skill acquisition that 

will capture disabled, uneducated and Inmates of a correctional facility. It will equip 

incarcerated individuals and the disabled to have skills for self-sustenance and also 

improve their economic value and raise aggregate productivity in the economy. 
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Abstract 

The paper examines the impact of urban expansion on the livelihood of peri-urban dwellers in 

Igabi local government, Kaduna state. The study employed the use of questionnaire to generate 

data. Data was collected and analyzed using multinomial logistic regression (MLR). Findings 

from the logit regression shows that land ownership is 3.18-07 times less likely to have a strong 

negative impact on the livelihood of dwellers while source of income is also 0.22 times less 

likely to have a negative impact on the livelihood of settlers and change in income is 0.18 times 

less likely to have a negative impact on the livelihood of dwellers in the study area. Also land 

conversion is 667882.7 times more likely to have a strong negative effect on the livelihood of 

dwellers while displaced off from farmlands was 433248.8 times more likely to have a negative 

effect on the livelihood of dwellers in the study area. The study therefore recommends policy 

intervention to checkmate scattered and uneven urban expansion of Kaduna city into peri-urban 

area and be provided with adequate essential facilities so as to improve the livelihood of dwellers 

in the study area. 

Keywords: Urban expansion, Peri-urban, Livelihood, Multinomial Logistic Regression (MLR) 

1.0  Introduction 

Urban expansion is a common phenomenon in both developed and developing countries. In 

developed countries, it is associated with economic advancement and urban centers are seen as 

engine of growth enhancing rural development by creating market for agricultural products and 

providing means of livelihood for dwellers. However, in developing countries urban expansion 

are with negative effect (Teketel, 2015). Urbanization is as a result of increase in population that 

put pressure on demand for more infrastructural development and residential settlements which 



 

 

encroached into agricultural land of the peri-urban areas. Therefore, urban areas cannot 

economically, socially and physically be independent but have to be inter-dependent with the 

immediate rural agricultural environment located at the urban fringe for their food and services. 

Ndabula et al (2013) stated that land use in an urban environment and its attendant land 

degradation can increase cost of development and directly affect the urban poor who rely directly 

on the natural resources around the urban environment for their subsistence. It is this 

encroachment on prime land that causes adverse environmental effects. 

Peri-urban areas denotes neighbourhoods, suburbans or villages abounding a city proper or at 

own characteristized by a large urban agglomeration and active land market transactions. In 

particular it denotes the space economy between the city and its rural areas (Masanja, 2003). 

Kessides (2006) observes, urbanization involves the transformation of rural settlements at the 

urban periphery which become more densely populated and less dependent on agriculture. The 

state of transition is characterized by intense interactions between the urban areas and their fringe 

lands so that the divide between rural and urban becomes very thin. What this essentially means 

is that traditional (rural) farming activities come into conflict with alternative land uses that 

compete for the same land to serve economic, residential and recreational interests as households 

― retain footholds in both the rural and urban economies‖ (Kessides, 2006:8). 

Generally, urban expansion is one of the basic problems that affect the living standard of people 

and food security of many agrarian economies in developing countries. This invasion process 

leads to the loss of agricultural farmlands and reduction of crops/food productivity. Therefore, 

proper use and utilization of land is essential for sustainable agricultural production and 

economic development in Nigeria. However, land and other natural resources are under 

increasingly intense pressure for development which makes it difficult for increasing food 

production and environmental deterioration which may directly or indirectly affect the livelihood 

of the people living at the urban fringe. 

Land faces more pressure as a result of competing demand for land between urbanization and 

agricultural use which may affect the people living around the urban fringe. As many 

international urban expansion experiences have proven, in the processes of urban development 

and growth, it was always the peripheral communities that are highly affected. During the 

process of urban expansion the loss of dwellings, assets and the uprooting from an existing 

pattern of living cause a high further impoverishment of the neighbourhoods (Teketel, 2015). 



 

 

Though the economic effects of urban growth have positive effects for the majority of urban 

dwellers, serious negative effects would occur for a much of nearby farmers and poor (Nebiyu, 

2000). Urbanization presents many challenges for farmers and dwellers on the urban fringe and 

may cause the ―Impermanence syndrome‖ (i.e lack of confidence in the stability and long-run 

profitability of farming), leading to a reduction in investment in new technology or machinery, or 

idling of farmlands (Lopez, Adeleja and Andrew, 1988). 

Igabi as one of the 23 local government areas in Kaduna state is situated at the fringe of the 

urban metropolis. This local government area has experienced a change in its agricultural land 

use pattern where most of the land that was previously meant for agriculture in Unguwan Kaji, 

Barakallahu, and Rigachikun are now built up areas with residential buildings, industrial estates, 

government institutions etc. Since farming land at the study area is getting less and less due to 

these urban sprawls which in turn force the displacement of peripheral farming community 

whose livelihood is primarily based on agriculture, this encroachment into agricultural land may 

affect the livelihood of the local residents who depend mostly on these lands to earn their living 

thereby becoming landless which may cause food shortage and increased poverty. Hence, the 

expansion of the Kaduna town becoming irregular, fast and creation of displacement of farming 

community in which this study examines the economic effect of urban expansion on the 

livelihood of the dwellers in the stud area. 

2.0  Literature Review 

Urban expansion is the outward growth of cities into the settlements around the city as a result 

continuous increase in population and demand for lower land rates. Urban use of land is an 

inevitable process that goes along with economic development and rapid population growth. 

According to Robert and Clark (1965) the growth of metropolitan cities continues to take the 

form of continuous expansion around the edges, with a belt of land always in process of 

conversion from rural to urban use. Sprawl is sometimes described as the scattering of urban 

settlement over the rural landscape. Moya (2017) perceives urban expansion as cities of the 

world that continued to grow until urbanization began threatening the very food supply that 

enabled its existence in the first place. Urban areas include not only the primary city, but also its 

suburbs and the sprawl that goes hand in hand with both. As people poured into urban areas 

looking for work, it soon became apparent that there was a lack of adequate housing. Slums 

began to grow beyond city centers, on the periphery of urban areas, and spread like a cancer. As 



 

 

migration into cities continued, more and more factories were built and people were forced to 

live closer together for economic reasons. The growth trend which sees a population explode 

within a small area. 

According to Laurent (2007) peri-urban areas are defined by the structure resulting from the 

process of peri-urbanization which can be described as the landscape interface between town and 

country.As a specific and non-neutral space, a peri-urban area refers to a transition or interaction 

zone, where urban and rural activities are juxtaposed, and landscape features are subject to rapid 

modifications, inducing by human activities (Douglas, 2006).A peri-urban area is not only a zone 

of direct impact experiencing the immediate impacts of land demands from urban growth and 

pollution, but is also a wider market-related zone of influence that is recognizable in terms of the 

handling of agricultural and natural resource products (Simon et al., 2006). Therefore, peri-urban 

area can largely be seen as areas that are located close to the metropolitan cities which are either 

directly or indirectly attached but are said to be interdependent. 

2.1 Urban Expansion and Peri-Urban Livelihood of Dwellers 

Urban expansion is an inevitable phenomenon in big cities that experiences a continous increase 

in population which results in an outward push of these cities into the peri urban areas as the 

metropolitan city gets congested. The peri urban areas therefore experiences an increase in built 

up structures such which occupies their lands on which the depend solely on for their means of 

livelihood. The effect of this urban expansion into the peri urban areas can be positive or 

negative. Paulos and Thomas (2017) in their study use descriptive statistics and chi-square to 

compare means of livelihood of dislocated farming communities in Wolaita Sodo. A probit 

model was used to estimate factors determining the livelihood of the peri urban community 

where the result shows that the dislocation program implemented negatively affected the 

livelihood of the farming community. Also, Mengistu (2016), examines the livelihood strategies 

of ex-farmers in Derba Kebele in Jimma town where the study result showed that the livelihood 

of the peri urban community has been jeopardized following urban expansion which leads to 

precarious living condition. However, Idris, Abdella and Nuredin (2017), in their study found 

that peri urban farmers‘ eviction from their indigenous land for land re-development is natural 

and continous process that negatively affect the livelihood of farming communities. Kim (2012), 

identified land and forest as the main source of livelihood of rural people and they are 

perpetually threatened over their land rights as urban expansion and process of development 



 

 

sweep over their rural region.Feyere and Terefe (2010) in their study revealed that city's 

expansion of Addis Ababa is neither participatory nor supportive to farmers in the periphery, and 

thus has negative effect on people's livelihoods where women and the youth are the major 

victims. Gwan (2017) expressed that urban expansion process has affected farmers' income, farm 

sizae and farming types, natural capital and their standard of living. Most of the farmers have to 

employ coping measures in order to supplement their means of livelihood. Similar study by 

Guncha and Ateeque (2011) uses multiple linear regression model to analyze urban expansion on 

the changing agricultural land use pattern and rural livelihood which reveals that residential 

complexes (p<0.01) and household industries (p<0.05) have a positive significant bearing on the 

livelihood of farmers. Dejene (2015) finds that expansion of Sebete town during the last few 

years made significant impacts on livelihood of farming community on peri-urban area such as 

agricultural land fragmentation, land insecurity and loss of farmer's property on land. On the 

other hand, non-farm economic sector developed in the area was not capable to absorb evicted 

households.  

3.0 Methodology 

3.1 The Study Area 

The study area which covers Rigachikun, Barakallah and Unguwan Kaji lies at the urban fringe 

of Kaduna metropolitan city which is experiencing the effect of urban out push into the areas. 

Therefore, the communities were chosen because they are situated at the edge of the city and 

because they have an organic connection with Kaduna city. 

3.2 Research Design 

A cross sectional survey design was used to examine the effect of urban expansion on livelihood 

of the population/settlers in the semi-urban fringe as a result of urban sprawl of the metropolitan 

city of Kaduna. This was used to obtain an overall picture of the changes at a single point in time 

by observing different set of dominant economic activities inherent in the study area. The data 

collected were used to draw inferences about the sampled population of the study area based on 

the magnitude of the population growth/urban sprawl as it positively or negatively affects the 

livelihood of residents near the city. 

3.3 Model Specification 

The logistic regression model is used to capture the effect of urban expansion on the livelihood 

of people living in the study area (Rigachikun, Barakallahu and Unguwankaji) which lies at the 



 

 

fringe of Kaduna metropolitan city. Therefore in using the logistic regression model, the 

multinomial logistics regression (MLR) was chosen. This is because of the qualitative 

response/discrete choice nature of the data and the dependent variable was not ranked or ordered 

but categorical. MLR also deals with situations where the outcome can have three or more 

possible types that are not ordered. 

The multinomial logistic model is given as: 

  (  )                  + ui ………………………..………………………...………3.1 

where j goes from I to the number of categories minus 1. 

Therefore, the explicit model for capturing the effect size of livelihood of people is given as; 

  (      )                                            + ui….………...……3.2 

Where  

Lvlhd = Livelihood of people, α= intercept, β1β2… βn= Parameters, lown = Land ownership 

sinc = Sources of income, lcon = Land conversion, doff = Displaced off from farmland 

cinc = Change in income, u = Error term 

Where   is the binary operator of 1 and 0 

The exponentials of the coefficients βi associated to the independent variables are interpreted as 

the RR of effect size of the livelihood of people (or of occurrence of the event) for each increase 

in the independent variable, adjusting for the rest of independent variables. The truly important 

aspect of the logistic regression model is that we can jointly analyze various factors or variables, 

with a view to examining how they can affect occurrence or non-occurrence in the study area. 

Logistic regression for multinomial outcomes was used to evaluate the effect of urban expansion 

on the livelihood of people in the study area. The MLR was used where different estimates were 

computed for all paired groupings of the dependent variable so that different effects of particular 

variable within each group can be identified. The categorical outcome for ―strongly negative 

effect‖ group with parameters estimated was compared with the reference group/base outcome of 

―no effect‖ and also the categorical outcome for ―strongly positive effect‖ with separate 

parameters estimated was compared with the reference/base outcome of ―no effect‖. 

3.4 Population, Sample Size and Sampling Technique 

The total number of households in Rigahikun Ward is the population of this study. The 

population of households was estimated to be 13,083 (SPHCA, 2017). The population is 

distributed across Rigachikun, Barakallahu and Unguwan Kaji which constitute the study area. 



 

 

Sample size was determined using the Yamane‘s (1967) formula for calculating the size of the 

sample which was adopted from the work of Teketel (2015). Therefore, the sample size is 

approximately 200 out of the total population in the study area which takes consideration of only 

the household heads who may have vast knowledge of the study area. 

A purposive sampling technique was employed to select part of Igabi local government area that 

is close to the metropolitan city of Kaduna which has a direct impact with the urban city. They 

include Rigachikun, Barakallahu and Unguwankaji. In order to ensure adequate representation of 

the population in the study area, the study makes use of simple random sampling technique 

where each respondent has equal opportunity of being selected to represent the population. The 

respondents considered in the study area were the original residents/indigenes of the area 

because they have a better knowledge of the study area.  

4.0 Presentation and Discussion of Results 

A cross sectional survey carried out on the residents in the three study locations ascertain how 

their livelihood have been affected as a result of urban expansion of Kaduna metropolis. The 

information in this section starts by describing the socioeconomic characteristics of the 

community members who were mainly household heads as presented in table 4.1 below. 

Table 4.1: Demographic information of the Respondents 

Age  Frequency Percentage (%) 

25-40 31 15.8 

41-55 108 55.1 

56-70 47 24.0 

71-85 9 4.6 

No Response 1 .5 

Total 196 100.0 

Gender   

Male 196 100.0 

Female 0.00 0.00 

Total  196 100.0 

Type of education   

Western 0.00 0.00 



 

 

Islamic 1 .5 

Both 195 99.5 

Total 196 100.0 

Level of Education   

Primary 16 8.2 

Secondary 58 29.6 

Tertiary 120 61.2 

Others 2 1.0 

Total 196 100.0 

Occupation   

Farmer 108 55.1 

Civil servant 69 35.2 

Business 18 9.2 

Student 1 .5 

Total 196 100.0 

Religion   

Islam 190 96.9 

Christianity 6 3.1 

Traditional 0.00 0.00 

Others 0.00 0.00 

Total 196 100.0 

Ethnicity   

Hausa 183 93.4 

Yoruba 0.00 0.00 

Igbo 0.00 0.00 

Others (Gwari) 13 6.6 

Total 196 100.0 

Source: Field Survey, 2017 

The table shows that those respondents that fall between ages 41-55 are the dominant age group 

with 55.1% followed by 56-70 age group with 24.0%, respondents between the ages of 25-40 



 

 

covers 15.8% while the aged group which is 71-85 had the least proportion of respondents with 

4.6%. This implies that the middle age group who fall within the active population are those that 

participated mostly in farming and non-farming activities. 

The study recorded 100% male respondents. This is because of the culture of the people in the 

study area in which male are the household heads and all the burden of the family is shouldered 

on them with women serving as housewives which may be attributed to their religious beliefs. 

Distribution of respondents‘ base on their level of education shows that 61.2% of the respondents 

attended post-secondary school with qualifications of either OND, first degree or post graduate 

and 2.9% of the respondents attended only secondary school while 8.2% have basic primary 

education. The type of education in which the respondents have is 99.5% for those who acquire 

both Islamic and western education. This shows that respondents in the study area are prone to 

education and farming activities as it implies that they engage in farming and as well as pursue 

western education. 

Concerning occupation, 55.1% of the respondents are farmers and are the dominant, 35.2% are 

civil servants, 9.2% are businessmen and 0.5% happens to be student. The distribution shows 

that respondents who engage in farming were also civil servants, businessmen and the student 

coupled with their present occupation. But with these, majority are purely farmers (subsistence 

farmers) who earn their living on farming. On religion, the table shows that Islam is the 

dominant in the study area with 96.9% of the respondents as only 3.1% practiced Christianity. 

Also, the Hausa ethnic group recorded 93.4% and Gwari 6.6% among the respondents in the 

study area with none respondent from Yoruba and Igbo tribes. This shows that the study area is a 

Hausa and Muslim dominated community. 

4.1 Estimated Multinomial Logistic Regression Model on the Effect of Urban Expansion on 

Livelihood of Peri-urban dwellers.  

The Multinomial Logistic Regression (MLR) was used to analyze the effect of urban expansion 

on the livelihood of the community dwellers in the study area. The MLR was used because of its 

ability to determine differential characteristics of groups of variables through estimation of 

coefficients for each level of the comparison of the independent/dependent variable relationships 

(Petrucci 2009). The result is therefore presented in table 4.2 below. 

Table 4.2: Livelihood effect of Residents 

 Livelihood = f(Land ownership, Sources of income, Land 



 

 

conversion, Displaced off from farmlands, Change in income) 

Variables RRR Pvalue 

Strongly Negative 

Effect 

Land ownership 3.18e-07 0.000 

Sources of income 0.2216 0.019 

Land conversion 667882.7 0.000 

Displaced off from farmlands 433248.8 0.000 

Change in income 0.1822 0.004 

Strongly Positive Effect Land ownership 0.7843 0.527 

Sources of income 1.2845 0.806 

Land conversion 1.9237 0.145 

Displaced off from farmlands 0.9604 0.915 

Change in income 0.0056 0.000 

No Effect Base Outcome 

Pseudo R
2 

0.5967   

Log pseudo R
2
 -63.020796  

Number of Observation 196  

Source: Output from STATA 14 

Table 4.2 shows the summary result of the estimated multinomial logistics regression (MLR). 

The model was estimated using the maximum likelihood technique as this was the preferred 

technique used in MLR. Furthermore, the model has two options of either coefficient outcomes 

or Odd ratio/Relative outcome
1
 but the study utilized the Relative Risk ratio (RRR) as provided 

from the STATA software output. The RRR is a measure that quantifies how much risk of 

suffering (impact effect) of an event is present in the individual with the risk factor versus the 

individual without the risk factor. Therefore, ratio less than 1 indicates a lower likelihood for the 

event of interest; ratios greater than 1 indicate greater likelihood for the event of interest 

(Petrucci 2009).  

The result from table 4.2 were divided into two sections, where section one looks at the negative 

effect of some categorical outcomes of determinant of livelihood of people while section two 

looked at the positive effect with the same set of categorical outcomes as was captured by the 

                                                           
1
 Coefficient outcomes are most preferred when dealing with quantitative data analysis as the Odd ratio/Risk relative 

ratio are most preferred when dealing with qualitative data analysis. 



 

 

MLR. From section one, all the variables (Land ownership, Sources of income, Land conversion, 

Displaced off from farmlands) were statistically significant as indicated by the p.value at 1%, 5% 

and 10% level of significance. Nonetheless, same could not be said of section two as only one 

variable was statistically significant (Change in income).  

The RRR for land ownership indicates that this variable is 3.18
-07

 times less likely to have 

negative effect on the livelihood of people in the study area as compared to the base outcome of 

―no effect‖ which is more likely to be an effect on the livelihood of people. This is because the 

survey shows that a good number of the community dwellers still have ownership of land despite 

the fact that most of the lands have been taking over by urban expansion.   That is to say the 

livelihood of those who owns land through purchase or inheritance will not be affected as 

compared to those who are tenants on a land because those who owns land may get compensated 

or sold out in order to improve their livelihood and hence ownership of land will tend to be less 

likely to have a negative effect on the livelihood of people base on ownership of land. 

Sources of income of the people is 0.22 times less likely to have a negative effect on the 

livelihood of people living in the study area as compared to the base/reference outcome of ―no 

effect‖ which is more likely to have an effect on the livelihood of people. That is to say farming 

or non farming activities as a source of income does not have a negative impact on the livelihood 

of people in the localities. Farmers who are still engaged in farming and those who have an 

alternative source of income may not have a negative effect on their livelihood as compared to 

those who lose their farms and finds it difficult to cope. 

Land conversion variable is 667882.7 times more likely to have a negative effect on the 

livelihood of people living in the study area as compared to the base outcome of ―no effect‖ 

which is less likely to have an effect on the livelihood of people. This means that farmlands that 

have been converted to built-up structures in the study area as a result of urban expansion have a 

great effect size on the livelihood of the people who lose their farmlands as most of them remain 

landless. 

Displaced off from farmland variable is 433248.8 times more likely to have a negative effect on 

the livelihood of people in the study area as compared to the base outcome of ―no effect‖ which 

is less likely to have an effect on the livelihood of people. That is people who were displaced off 

from their farmlands as a result of urban expansion where their lands were transformed to built-



 

 

up structures were negatively affected as to those that were not affected in terms of displacement 

from their farmlands. 

Change in income is 0.18 less likely to have a negative effect on the livelihood of people in the 

study area as compared to reference outcome of ―no effect‖ which is more likely to affect the 

livelihood of the people. 

Change in income is 0.0056 less likely to have positive effect on the livelihood of people in the 

study area as compared to the reference outcome of ―no effect‖ which is more likely to have an 

effect on their livelihood. This is because majority of the respondents believed that urban 

expansion has caused a reduction in their income which can be attributed to the factors that affect 

agricultural land use pattern in the study area.  

The pseudo R
2
 statistics was used to assess model fit by determining the effect size of the model. 

For this analysis, pseudo R
2
 statistics is 0.5967. The advantages of fitting one multinomial model 

over fitting several binary models are that there is one likelihood ratio χ
2
 for the fit of the entire 

model. The log likelihood (-63.020796) can then be used in comparison of the null model. The 

R
2
 for the linear model is interpreted as the proportion of the variation in the response that can be 

explained by the regressors. However, there is no clear interpretation of the Psudo-R
2
 in terms of 

variance of the outcome in the model (Bo et al 2006). 

The elders in the communities attest to the fact that in general terms, urban encroachment has 

affected their livelihood both positively and negatively because of the infrastructural 

development in the area such as access roads, health care units, schools, drainages, electricity 

and modern farming which have improved their livelihood. Young male adults are mostly 

engaged in trades such as hair-cutting, cobbling, bus or taxi driving, tailoring, vulcanizing and 

vehicle repair in order to earn a living and be less dependent on their parents. Farming is said to 

be the dominant economic activity in the study area with the production of mostly maize, rice, 

beans, soya bean and sorghum with maize as the dominant crop produced which makes farming 

major source of livelihood to the people. 

5.0 Conclusion and Recommendation 

From the result of the study, we therefore conclude that urban expansion of Kaduna metropolitan 

city has significantly encroached into the peri-urban areas of Rigachikun, Unguwan kaji and 

Barakallahu thereby affecting the livelihood of people living in the area. The positive effect were 

attributed to improvement in basic amenities and way of life of people in the communities as 



 

 

some change from subsistence to intensive farming so as to cater for the growing population in 

the urban center while the negative effect resulted to loss of farmlands, destruction of natural 

environment, low productivity of agricultural production and distance to farmlands which affects 

the well-being of the people. 

The study recommends policy intervention to serve as a check on uneven urban expansion of 

Kaduna city into peri-urban area in order to supplement land loss so as to improve the livelihood 

of dwellers in the study area. Also, continuous human activities of clearing forest to increase 

agricultural land and excessive falling of trees for log wood or fire wood as a means of 

livelihood should be regulated by the government and stakeholders in the communities as such 

activities has an adverse effect which falls back on the people and the ecosystem. 
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Abstract 

The Nigerian capital market provides the necessary lubricant that keeps turning the wheel of the 

economy. It does not only provide the funds required for investment but also efficiently allocates 

these funds to projects of best returns to fund owners. This locative function is critical in 

determining the overall growth of the economy. The study examined the impact of capital market 

on economic growth in Nigeria using annual time series data for the period 1980 to 2016. The 

study employed Vector Error Correction Model to determine the short-run and long-run dynamic 

interaction between the variables. Finding of the study reveals that market capitalization has 

positive and significant impact on economic growth in Nigeria. The study recommends that 

government should provide adequate security and basic infrastructural facilities to attract both 

foreign and domestic investors to invest more in Nigeria capital market. 

Keywords: Capital Market, Economic Growth, Vector Error Correction, Market Capitalization 

1. INTRODUCTION 

Capital market is a network of financial institutions and infrastructure that interact to 

mobilize and allocate long-term funds in the economy. The market affords business firms and 

governments the opportunity to sell stocks and bonds to raise long-term funds from the savings 

of other economic agents. The capital market is a highly specialized and organized financial 

market and indeed an essential agent of economic growth because of its ability to facilitate and 

mobilize saving and investment (Echekoba et al., 2013). The sourcing of long-term finance 

through the capital market is essential for self-sustained economic growth, which is consistent 

with external adjustment and rapid economic growth (Iyola, 2004; Echekoba et al., 2013). 

The growth and development of an economy depends greatly on how the country‘s 

capital market thrives. The capital market can be important facilitator of economic growth 



 

 

(Applegarth, 2004; Enekwe, et al., 2013). Osaze (2000) cited in Enekwe et al., (2013) is of the 

view that the capital market drives economic growth and development because the long term 

growth in a modern economy hinges on an efficient financial sector that pools domestic savings 

and mobilizes foreign capital for productive investment (Bekaert and Harvey, 1997; Enekwe, et 

al., 2013). Capital market offers access to a variety of financial instruments that enables 

economic assets with attractive yields, liquidity and risk characteristics. It encourages savings in 

financial form. This is very essential for government and other institutions in need of long-term 

funds and for suppliers of long-term funds (Nwankwo, 19991; Enekwe et al., 2013). Based on its 

importance in accelerating economic growth and development, governments of most nations tend 

to have keen interest in the performance of capital market (Ewah et al, 2009; Enekwe, Eziedo, 

and Agu, 2013).  

The capital market has been identified as an institution that contributes to the socio-

economic growth and development of emerging economies (Donwa and Odia, 2010; Enekwe, 

Eziedo, and Agu). Generally, the importance of capital market to any economy cannot be 

overemphasized. A direct link has been discovered to exist between the capital market of a 

nation and its economic growth (Oladipupo, 2010; Enekwe et al., 2013). The market basically 

bridges the savings and investment gap as well as stimulates capital formation and economic 

development (Osemwong and Anikandu, 2002; Enekwe, Eziedo, and Agu). Osaze (2000) cited 

in Enekwe et al., (2013), sees the capital market as the driver of economic growth and 

development because it is essential for the long-term growth capital formation. It is crucial in the 

mobilization of savings and channeling investment. It impacted positively on the economy by 

providing financial resources through its intermediation process for financing of long term 

projects. The projects are usually in such areas as; infrastructure, agriculture, solid minerals, 

manufacturing banking and other financial services. Hence without an efficient capital market, 

the economy may be starved of the required long-term fund for sustainable growth.  

The Nigerian capital market provides the necessary lubricant that keeps turning the wheel 

of the economy. It does not only provide the funds required for investment but also efficiently 

allocates these funds to projects of best returns to fund owners. This locative function is critical 

in determining the overall growth of the economy. The functioning of the capital market affects 

liquidity, acquisition of information about firms, risk diversification, savings mobilization and 

corporate control (Anyanwu, 1998; Suberu et al., 2015). Therefore, by altering the quality of 



 

 

these services, the functioning of stock markets can alter the rate of local investment (Equakun, 

20O5; Suberu, et al., 2015). The cheap source of funds from the capital market remains a critical 

element in the sustainable development of the economy. The advantages of capital market 

financing include no short repayment period as funds are held for medium and long term period 

or in perpetuity, funds to state and local government without pressures and ample time to repay 

loans (Okereke-onyiuke, 2000; Suberu et al., 2015).  

 However, despite the achievement of the Nigerian capital market in the area of capital 

formulation over the years, individual, corporate bodies and government are yet to take full 

advantage of opportunities in the markets because of the experience of lack of recovery of fund 

(Enekwe, Eziedo, and Agu, 2013). Similarly, the growth of the capital market in Nigeria is still 

very small in relation to the size of the economy. A comparative analysis of equity market 

capitalization of the Nigerian capital market with some countries in North and South America, 

Asia, Europe and Africa shows that the Nigerian market is relatively very small (CBN, 2007; 

Echekoba et al., 2013). Worse still is the attendant ugly consequence of the capital market 

meltdown, characterized by the crash of the market capitalization from a high record of N13.5 

trillion in early 2008 to less than N 4.5 trillion in the corresponding period of 2009. This 

development necessitated an investigation by the House of Representatives, through its 

committee on Nigerian capital market, of the circumstances surrounding the 2009 crash of the 

Nigerian capital market, and this investigation is otherwise known as the capital market probes. 

However, given these scenario, one begin to wonder if the Nigerian capital market has really 

fared well in terms of its impact on the growth of the Nigerian economy. Therefore, the paper 

intends to examine the impact of capital market on economic growth in Nigeria.  

2. LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

2.1 Capital Market and Economic Growth 

Capital market is a market where medium and long-term finance is raised, that is, capital 

markets provide various financial assets in order to mobilize, pricing assets and diversifying risk 

(Akingbohungbe, 1996; Bwigane, 2013). According to Al – Faki (2006) cited in Bwigane (2013) 

capital markets is a network of financial system, mechanisms and process which facilitate linking 

together suppliers and spenders of long term capital for investment to enhance economic growth. 

The capital market provides the necessary lubricant that keeps turning the wheel of the economy. 

It not only provides the funds required for investment but also efficiently allocates these funds to 



 

 

projects of best returns to funds owners. Osaze and Anao (1999) cited in Echekoba et al., (2013) 

assert that capital market is the cornerstone of any financial system since it provides the funds 

needed for financing, not only business and other economic institutions, but also the programs of 

government as a whole. Ilaboya and Ibrahim (2004) cited in Echekoba et al., (2013), stress that 

capital market functions as an economic barometer for galvanizing economic activities. 

According to Ayanwu (1996) capital market is a highly specialized and organized financial 

market and indeed essential agent of economic growth because of its ability to facilitate and 

mobilize saving and investment. To a great extent, the positive relationship between capital 

accumulation real economic growths has long affirmed in economic theories. Olowe (1997) 

asserts that capital market has both security based (stock market) and non-security based-

segment (market for long term loan). Kola (2002) explains that capital market provides facilities 

through which medium and long-term funds usually more than one year in maturity are raised; 

such funds are made available to users including corporate bodies and government. While Olowe 

(2003) opined that there is no free capital market in the world, i.e., there is no market with free 

price movement whereby price does not respond to wide range of external forces, and free 

market also implies free share availability, free access to information for investors; free 

participation in share ownership by a large section of the population and free transferability of 

shares between one holder and another. 

On the other hand, economic growth is a fundamental requisite to economic 

development. Essentially, economic growth is associated with policies aimed at transforming and 

restructuring the real economic sectors. According to Aigbokhan (1995); cited in Ismaila and 

Imoughele (2015), economic growth means an increase in the average rate of output produce per 

person usually measured on a per annum bases. It is also the rate of change in national output or 

income in a given period. Economic growth is the increase of per capita GDP or other measure 

of aggregate income. It is often measured as the rate of change in real GDP. Economic growth 

refers only to the quantity of goods and services produced.  Godwin (2007); cited in Ismaila and 

Imoughele (2015), defines economic growth as an increase in real GDP, that is, gross domestic 

product adjusted for inflation. The growth can either be positive or negative. Negative growth 

can be referred to by saying that the economy is shrinking. This is characterised with economic 

recession and economic depression. Ullah and Rauf (2013) noted that whenever there is increase 

in real GDP of a country it will boosts up the overall output and we called it economic growth. 



 

 

The economic growth is helpful to increase the incomes of the society, help the nation to bring 

the unemployment at low level and also helpful in the deliveries of public services. In a broader 

sense, economic growth is a steady or sustained process through which the productive capacity 

of a nation can be increased over time to bring about rise in the level of national output (GDP). 

Therefore, economic growth is a fundamental and desirable phenomenon in the development 

process that every country strives to achieve and maintain (Maijama‘a and Mohammed, 2013). 

In principle, the capital market is expected to accelerate economic growth, by providing a 

boost to domestic saving and increasing the quantity and quality of investment. The market is 

expected to encourage saving by providing individuals with an additional financial instruments 

that may better meet their risk preferences and liquidity needs. Better savings mobilization may 

increase the saving rate. The capital market also provides an avenue for growing companies in 

countries to raise capital at lower cost. In addition, companies in countries with developed stock 

market are less dependent on bank financing, which can reduce the risk of a credit crunch. The 

capital market therefore is able to positively influence economic growth through encouraging 

savings among individuals and providing avenues for firm financing (Charles and Charles, 2007; 

Okpoto, 2015). Capital market offers access to a variety of financial instruments that enable 

economic agents to pool, price and exchange. Through assets with alternative yields liquidity and 

risk characteristics, it encourages saving in financial form. This is very essential for government 

and other institutions in need of long-term funds and for suppliers of long –term funds 

(Nwankwo, 1999; Okpoto, 2015). Companies can finance their operation by raising funds 

through issuing equity (ownership) or debenture /bond borrowed as securities. Equity have 

perpetual life while debenture /bond issues are structured to mature in periods of years varying 

from the medium to long-term of usually between five and twenty-five years (Mbat, 2001; 

Okpoto, 2015). 

Based on the performance capital market in accelerating economic growth, government 

of most nations tends to have keen interest in its performance. The concern is for sustained 

confidence in the market and for a strong investor‘s protection arrangement. Economic growth is 

generally agreed to indicate development on economy, because it transforms a country from a 

five percent saver to a fifteen percent saver. Thus, it is argued that for capital market to 

contribute or impact on the economic growth, it must operate efficiently. Most often, where the 

market operate efficiently, confidence will be generated in the minds of the public and investors 



 

 

will be willing to part with hard earned funds and invest them in securities with the hope that in 

future they will recoup their investment (Ewah et al, 2009; Okpoto, 2015). 

The link between capital market and economic growth has been empirically investigated 

by researchers both Nigeria and other countries. Literature from Nigeria includes Echekoba et 

al., (2013) who examined the impact of capital market on the growth of the Nigerian economy 

under a democratic rule using time series data for the period 1999 to 2011. Using Ordinary Least 

Square (OLS) method of regression analysis; they found that total market capitalization and all 

share indexes exert positive influence on the GDP growth rate, while the total value of stock has 

a negative effect on the GDP growth rate, and none is significant. Okpoto (2015) examined the 

impact of capital market on economic growth of Nigeria using time series data for the period 

1980-2013.  Using econometric tools such as; unit root tests, cointgration test, and error 

correction mechanism (ECM), he found that the activities in the capital market tend to impact 

positively on the economy.  

Similarly, Suberu et al., (2015) examined the Nigerian capital market operations, and its 

impact on Local investments in Nigeria using time series data for the period 1972 to 2011. The 

study employed Ordinary Least Square (OLS) method of regression analysis and find out that 

capital market encourages local investment and economic development. Owolabi and Ajayi 

(2013) examined whether stock market promotes economic growth in Nigeria using time series 

data from 1971 to 2010. The study employed Ordinary Least Square (OLS) method of regression 

analysis and found positive relationship between economic growth and capital market in Nigeria. 

Edame and Okoro (2013) examined the impact of capital market on economic growth in Nigeria 

using secondary data. They used Ordinary Least Square method of regression analysis and 

established that capital market has positive and significant impact on economic growth in 

Nigeria. Ifionu and Omojefe (2013) examined the performance of the capital market and its 

impact on the economic growth of Nigeria using time series data for the period of 1985 to 2010. 

They employed econometric tools such as; cointegration test, error correction model, and 

Granger causality test to analyze the data. They found a strong link between dynamic capital 

market and economic development. They also found that only market capitalization impact 

significantly on the GDP in the long run while in the short-run, error correction model indicates 

that market capitalization impacts positively on the economy. 



 

 

Empirical literature from other countries include Alghamedi (2012) who examined the 

effect of stock market development on economic growth in Saudi Arabia using both quantitative 

and qualitative data. In order to analyse the quantitative data, he used Vector Error Correction 

Model and Granger causality test while the qualitative data were analysed using thematic 

analysis. He found that the health of the Saudi economy is more of a result of  the  government‘s  

monetary  and  fiscal  policies  than  the  development  of  and  the activities in the Saudi 

financial markets. He also found that the Saudi Stock Market is an emerging market which has 

gone through several stages of development. Bwigane (2013) examined the impact of financial 

sector on economic growth of Tanzania using time series data for the period 1988 to 2011. He 

used Granger Causality test to test the hypothesis that banking sector and stock exchange market 

does not Granger – cause economic growth. Finding of the study show that banking sector and 

stock exchange market as measured by domestic credit to private sector and market 

capitalization is positively and significantly causes future rates of economic growth. The result 

further shows that banking sector contributes much higher to economic growth than the stock 

exchange market in Tanzania. 

Moreover, Ifuero and Abudu (2013) examined causal relationship between stock market 

development and economic growth in Ghana, Kenya and Nigeria using time series data for the 

period 1989 to 2009. They used Granger Causality test to regressed real gross domestic product 

on stock market indicators. Findings of the study show that there is no causal relationship 

between stock market development and economic growth in Ghana and Nigeria, but there is 

bidirectional causal relationship between stock market development and economic growth in 

Kenya. Emmanuel and King (2014) investigated the effect of capital market development on 

economic growth in Ghana using quarterly time series data spanning from 1991 to 2011. They 

used Layered regression technique of analysis with the aid of SPSS version 20. The study reveals 

that GDP growth is linearly related to the independent variables in the model; and that there is a 

positive bi-directional relationship between economic growth and capital market development. 

 

2.2 Models of Economic Growth 

 In this section, the paper reviewed two growth models which includes the Harrod-Domar 

growth model and Solow-Swan growth model. The Harrod–Domar model is an early post-

Keynesian model of economic growth. It is used in development economics to explain an 



 

 

economy's growth rate in terms of the level of saving and productivity of capital. It suggests that 

there is no natural reason for an economy to have balanced growth. The model was developed 

independently by Harrod (1939) and Domar  (1946), although a similar model had been 

proposed by Cassel (1924). The Harrod–Domar model was the precursor to the exogenous 

model. The Harrod-Domar model suggests that the economy‘s rate of growth depends on the 

level of saving and the productivity of investment i.e. the capital -output ratio. The Harrod-

Domar model is given as: 

                                        Y = f (K) …………………………………..………………….…… (2.1) 

Where Y is output and K is physical capital.  

Equation 2.1 shows that economic growth depends on the amount of physical capital. As LDCs 

often have an abundant supply of labour it is a lack of physical capital that holds back economic 

growth and development. More physical capital generates economic growth and that net 

investment leads to more capital accumulation which generates higher output and income and 

higher income leads to higher level of savings. 

However, neoclassical economists claimed shortcomings in the Harrod–Domar model —

in particular the instability of its solution and by the late 1950s, started an academic dialogue that 

led to the development of the Solow-Swan model. The Solow model is an exogenous growth 

model and an economic model of long-run economic growth set within the framework of 

neoclassical economics. It attempts to explain long-run economic growth by looking at capital 

accumulation, labour or population growth, and increases in productivity, commonly referred to 

as technological progress. At its core is a neoclassical aggregate production function, usually of a 

Cobb-Douglass type, which enables the model to make contact with microeconomics. The model 

was developed independently by Solow and Swan (1956), and superseded the post-Keynesian 

Harrod-Domar model. Due to its particularly attractive mathematical characteristics, Solow–

Swan proved to be a convenient starting point for various extensions. Solow extended Harrod–

Domar model by adding labour as a factor of production and capital-labor ratios are not fixed as 

they are in Harrod–Domar model. This refinement allows increasing capital intensity to be 

distinguished from technological progress. Solow model is set in continuous-time world with no 

government or international trade. A single commodity is produced using two factors of 

production, labor (L) and capital (K) in an aggregate production function that satisfies the Inada 



 

 

conditions, which implies that the elasticity of substitution must be asymptotically equal to one. 

The Solow model can be specified as: 

Yt = AtL
α

tKt
1 - α  

.……….………………….……..………………… (2.2) 

Where Y represents total production, L represents labour, K represents capital stock,  A represent 

technology, t denotes time dimension, 0 < α < 1 is the output elasticity with respect to labour. 

Thus, AtLt represents effective labour. All factors of production are fully employed and the 

initial values A0, K0, and L0 are given. The number of workers, i.e. labour, as well as the level of 

technology grows exogenously at rates n and g, respectively. 

3. METHODOLOGY 

3.1 Model Specification 

To examine the impact of capital market on economic growth in Nigeria, the paper adapts 

Solow-Swan growth model as used in Maijama‘a and Mohammed, 2013 and extend it to capture 

capital market variables as shown in equation 3.1 

GDPt = At(LF)
1-α-β

(GFCF)t
 α 

Zt
β
……….………………….……..…… (3.1) 

Where GDP represents economic growth, LF represents labour force, GFCF represents gross 

fixed capital formation, Z represents capital market variables such as All Share Index and Market 

Capitalization. A represents factor productivity, t represents time dimension, and α and β 

represents factor share to GDP.   

To empirically examine the impact of capital market on economic growth in Nigeria, 

equation 3.1 can be specified in form of stochastic linear regression by taking the natural 

logarithm of both sides equation as shown in equation (3.2).  

 

Where GDP represents economic growth, LF represents labour force, GFCF represents Gross 

Fixed Capital Formation, ASI represents All Share Index, MCAP represents Market 

Capitalization. Log represents natural logarithm, β0 constant or intercept, β1 - β4 represents 

parameter estimated, U represents error term, and t represents time dimension.  

3.2 Stationarity Test 

In order to check the time series properties of the variables, the paper employed                                                                                            

Augmented Dickey Fuller (ADF) unit root test to check the order of integration of the variables. 

The ADF can be specified as follows: 

 

Log (GDPt) =β 0 + β1Log (LFt) + β2Log (GFCFt)
 
+ β3Log(ASIt) + β4Log(MCAPt) +Ut ….(3.2) 

 

              ∆yt = 𝛼  + 𝛼 t + ϕyt – 1 +  ẞ𝑖
𝑝
𝑖= ∆yt – i  + Ɛt................................................................ (3.3) 



 

 

Where ∆ is first difference operator,    is intercept or constant,    is a trend term, ρ is a lag 

order of the autoregressive process, and Ɛt. is the error term.  

3.3 Estimation Techniques 

 The paper employed Vector Error Correction Model (VECM) to examine the long-run 

(cointegration) and short-run dynamic interaction between the variables. The fundamental 

assumption when experimenting with co-integration is that the variables are integrated of the 

same order (Aremu, 2009: in Imoughele and Ismaila 2013). The set of variable Xt is said to be co 

integrated if a linear combination of the variable results in stationary process, that is 10. For a 

regression relation to be robust and meaningful, the various series must be co-integrated 

otherwise, the equation retains its unit‘s roots properties and hence misleading result. In this 

regard, the paper employed maximum likelihood test procedure developed by Johnansen and 

Juselius (1990) and Johansen (1991). The Johansen‘s technique is chosen because it is Vector 

Autoregression (VAR) based and there are clear evidence that it performs better than single 

equation and alternative multivariate method (Olusanyu and Oyaromade, 2009; Imoughele and 

Ismaila 2013). The starting point of Johasen‘s approach is to specify the Vector Autoregression 

(VAR) of order P as follows: 

                       Log(yt ) = μ + α1Log(yt-1) + ---------------- +αpyt-p + et ……………………...….. 3.4 

Where yt is nx1 vector of variables that are integrated of the same order I(1), e is nx1 vector of 

innovation. Equation 3.4 can also be written as:  

                       ∆Log(yt) = μ + α1Log(yt-1) +    
   
 =     (    ) + et .......................................  3.5 

Where ∆yt and ∆yt-1 are I(1) variables. Therefore, the long –run equilibrium relationship among 

the variables is determine by the rank of α1, often denoted by r under the null hypothesis that 

there are at most r cointegrating vectors against the alternative that the number of vectors is less 

than or equal to r. The test of the null hypothesis of co-integrating vector will be conducted on 

the basis of the trace and maximum eigen value statistics as specify as: 

                  λtrace = -.
 

 
/    (    ̂ )

 
 =   ,  λmax eig = -TLog (   ̂   ) ....................... 3.6 

 If co-integration is proven to exist, the next stage is to construct error correction 

mechanism to determine the short-run dynamic relationship between the variables. The purpose 

of error correction model is to indicate the speed of adjustment from the short-run disequilibrium 

to the long-run equilibrium. However, the greater the co-efficient of the parameter, the higher the 



 

 

speed of adjustment of the model from the short-run to the long-run equilibrium. The error 

correction model can be specified as:  

∆yt = μ +         
 
 =           

 
 =  θecmt-1 + e…………………………………… 3.7 

Where ∆ denotes first difference operator, ecmt-1 is the one period lagged value of the error 

from cointegrating equation, and e is the white noise error term. 

3.4 The Data 

The paper used secondary data obtained from different sources as follows: data for All 

Share Index (ASI), Market Capitalization (MCAP) measured in billion Naira was obtain from 

CBN statistical bulletin, 2014. Data for gross domestic product (GDP) measured in billion Naira 

was obtain from CBN statistical bulletin, 2014. Data for gross fixed capital formation (GFCF) 

measured in U.S. dollars were obtained from World Development Indicators, 2015. Data for 

labor force (LF) comprises of people ages 15 and older World Development Indicators, 2016.  

 

4. ANALYSIS AND DISCUSSION OF THE RESULT 

 This section represents analysis and discussion of the result which includes the 

stationarity test, lag selection criteria, cointegration test, and error correction model. The result in 

table 4.1 represents stationarity test using Augmented Dicky Fuller (ADF) unit root test which  

shows that all the variables except LF are stationary at first difference and 1% level of 

significance.   

Table 4.1: Stationarity Test: ADF Unit Root Test 

 Level 1
st
 Diff 2

nd
 Diff Inference 

ASI -0.953346 0.0066* -------- I(1) 

MCAP 0.335254 -5.494642* --------- I(1) 

GDP 4.399555 -3.676492* -------- I(1) 

GFCF  1.109200 -4.606228 -------- I(1) 

LF 9.280907 -0.330420 -5.330897* I(2) 

Source: Authors Computation               

Note that * indicate 1% level of significance 

The result in table 4.2 represents different lag selection criteria estimated from VAR model. The 

result shows that Akaike Information Criteria (AIC) suggested chosen lag 3. Therefore, the result 

would be estimated using 3 lags. 



 

 

Table: 4.2: Lag Selection Criteria 

 Lag LR FPE AIC SC HQ 

0 NA   0.008214  6.549418  6.742972  6.605155 

1  169.6932  8.87e-06 -0.300440   0.667327* -0.021758 

2   30.08589*   5.72e-06* -0.839429  0.902551  -0.337802* 

3  17.22510  6.85e-06  -0.933668*  1.582525 -0.209095 

Source: Authors Computation                     

* indicates lag order selected by the criterion, LR: sequential modified LR test statistic (each test 

at 5% level), FPE: Final prediction error, AIC: Akaike information criterion, SC: Schwarz 

information criterion, HQ: Hannan-Quinn information criterion  

 The result in table 4.3 represents cointegration test using Johansen approach to 

cointegration. The result shows that both Trace Statistics and Maximum Eigen Statistics 

indicated three cointegration equations which imply the existence of long-run relationship 

between the variables.  

 

Table 4.3: Cointegration Test  

Hypothesized No. 

of CE(s) 

Trace 

Statistic 

0.05 Critical 

Value 

Max-Eigen 

Statistic 

0.05 Critical 

Value 

None *  118.4371  47.85613  65.59415  27.58434 

At most 1 *  52.84299  29.79707  34.31535  21.13162 

At most 2 *  18.52764  15.49471  17.47501  14.26460 

At most 3  1.052632  3.841466  1.052632  3.841466 

Source: Authors Computation   

 Having determined the existence of long-run relationship between the variables, the next 

stage is to estimate the error correction model. Table 4.4 represents the result of the 

parsimonious error correction model estimated using lag three. However, in order to obtain 

parsimonious model, Hendry‘s general to specific approach was employed by removing the 

highest insignificant variable. The result shows that the coefficient of error correction term is 

negative and statistically significant at 1% level of significance. This implies that short-run 

disequilibrium will converge to equilibrium in the long-run at a speed of about 37.3%. Thus, 

confirming the existence of long-run relationship between the variables.    



 

 

 The result also shows that there is a negative and significant relationship between All 

Share Index (ASI) and GDP in NIGERIA in the short-run at least at 10% level of significance. A 

1% increase in All Share Index (ASI) in the last period will cause GDP in the current period to 

decrease by about 0.41%. This implies that 1% increase in All Share Index (ASI) in the current 

period will have negative effect on GDP in the next period. However, the result shows that there 

is a positive and significant relationship between All Share Index (ASI) and GDP in Nigeria in 

the short-run at least at 10% level of significance. A 1% increase in All Share Index (ASI) in the 

past two periods will cause GDP in the current period to increase by about 0.34%. This implies 

that 1% increase in All Share Index (ASI) in the current period will have positive effect on GDP 

in the next two periods. 

With regards to market capitalization, the result indicated that there is a positive and significant 

relationship between Market Capitalization (MCAP) and GDP in Nigeria in the short-run at least 

at 10% level of significance. A 1% increase in Market Capitalization (MCAP) in the past period 

will cause GDP to increase by about 0.32%. This implies that 1% increase in Market 

Capitalization (MCAP) in the current period will have positive effect on GDP in the next period. 

However, the result shows that there is there is a negative and significant relationship between 

Market Capitalization (MCAP) and GDP in Nigeria in the short-run at 5% level of significance. 

A 1% increase in Market Capitalization (MCAP) in the past three periods will cause GDP in the 

current period to decrease by about 0.38%. This implies that 1% increase in Market 

Capitalization (MCAP) in the current period will negative effect on GDP in the next three 

periods.  

Table 4.4: Parsimonious Error Correction Model 

Dependent Variable: D(LOG(GDP)) 

 Coefficient Std. Error t-Statistic Prob.   

ECT -0.372845 0.091135 -4.091134 0.0009 

D(LOG(GDP(-1))) -0.379852 0.193397 -1.964108 0.0671 

D(LOG(GDP(-2))) -0.443073 0.165994 -2.669215 0.0168 

D(LOG(GFCF(-1))) -0.777156 0.158865 -4.891937 0.0002 

D(LOG(GFCF(-2))) -0.669152 0.148402 -4.509039 0.0004 

D(LOG(ASI(-1))) -0.412035 0.197628 -2.084902 0.0535 

D(LOG(ASI(-2))) 0.342163 0.163376 2.094329 0.0525 



 

 

D(LOG(MCAP(-1))) 0.328486 0.176784 1.858122 0.0816 

D(LOG(MCAP(-3))) -0.380356 0.141576 -2.686588 0.0162 

C 0.574654 0.086978 6.606920 0.0000 

R-squared 0.680236    

F-statistic (Prob) 3.781872 

(0.0099) 

   

D-W stat 3.033925    

LM Test 11.60442 

(0.0011) 

   

Heteroskedasticity 

Test 

1.772400 

(0.1652) 

   

Jarque-Bera 0.334642 

(0.8459) 

   

Source: Author‟s Computation 

 Also in the result, the R
2
 value shows that the independent variables explains about 68% 

of the variation in the dependent variable while the remaining are explain by the residuals. The 

probability value of F-Statistics shows that the independent variables are jointly significant at 1% 

level of significance. However, the Durbin-Watson statistics value indicated the presence of 

autocorrelation in the model while the serial correlation LM test indicated the presence of serial 

correlation in the model. Nevertheless, hetroskedasticity test shows that the residuals of the 

model has constant variance while the normality test using Jarque-Bera shows that the residuals 

of the model are normally distributed.   The parameter instability test presented in figure 4.1 

shows that the Cumulative Sum (CUSUM) reveals satisfactory plots of recursive estimate at 5% 

level of significance while Cusum of Square (CUSUMSQ) indicated the presence of structural 

break in the model. However, the validity of the model is not affected and the model is accepted.       

Figure 4.1: Parameter Instability Test 
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5. CONCLUSION AND RECOMMENDATION 

A key conclusion that can be drawn from this paper is that there long-run relationship between 

capital market and economic growth in Nigeria. However, the result from the paper shows that 

the relationship between capital market and economic growth in Nigeria fluctuate in the short-

run. Therefore, in order to have a stable relationship between capital market and economic 

growth in Nigeria, the paper recommends that government should ensure strict compliance of the 

rules and regulations governing Nigerian Stock Exchange Market (NSE), that the Security and 

Exchange Commission (SEC) should explore policies that will encourage both local and 

international investors to invest more in the Nigerian capital market.     
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Abstract 

Lingering multidimensional deprivation makes life challenging for most people in the 

developing world which, in sharp contrast to developed countries, provides enough impetus for a 

closer view down the development landscape. This paper draws motivation from the Sen‘s 

Capability Approach to propose the Capability Deprivation Index (CDI) as a supplement to the 

family of composite measures used by the United Nations Development Program (UNDP). The 

CDI is developed using the composite index method and is different from other measures in 

three important ways: (i) conceptually, it is suggested that deprivation is a more contemporary 

concept than poverty because the latter is better understood in terms of capability deprivation 

rather than resource poverty as the old literature seems to suggest; (ii) more indicators are 

identified and streamlined across the standard dimensions of education, health and living 

conditions to reflect the critical aspects of deprivation peculiar in the developing world; (iii) 

perhaps more foremost is the application of the notion of equilibrium to determine the difference 

between capability demand and supply as benchmark for deprivation, thus making the CDI an 

enhanced version of the capability-based measures reported by the UNDP. The paper concludes 

by testing the CDI framework using survey data from Nigeria. 

Keywords: Multidimensional Deprivation, Capability Deprivation Index, Developing Countries, 

United Nations Development Program 

1 Introduction 

One central issue in development is the low quality of life of the bulk of the population in 

developing countries (Szirmai, 2005). However, contrary to suggestions in the old literature, 

income poverty is but one of the many symptoms of deprivation. Therefore, the deprivation 

notion of poverty in the development goes beyond the conventional focus on economic resources 

to a wide range of other aspects due to the multidimensional nature of welfare. 



 

 

In a 1979 seminal lecture, Sen proposes the Capability Approach as an alternative to resource- 

and utility-based approaches to development. Since then, the view of development has changed 

with the growing surge of composite measures.However, in spite of lingering deprivations and 

substantial inequalities across the developing world, there is paucity of policy frameworks that 

clearly underscore the set of indicators critical to the development of poor societies. 

The increased momentum on international cooperation and development in the decades 

following the establishment of international institutions like the United Nations and the World 

Bank has brought about the added impetus for global development policy with the resulting 

proliferation of measures for welfare comparison across space and over time.The United Nations 

Development Programme is the leading producer of composite indices for monitoring and 

evaluation of human development across the globe. The Multidimensional Poverty Index (MPI) 

is one index that measures multidimensional deprivation in developing countries from a broad 

set of indicators. But a close examination of the MPI suggests the need for revisiting in order to 

fit the class of countries it is intended to observe. 

Empirical evidence on the nature and distribution of welfare across the globe shows the 

persistence of lingering multidimensional deprivation which makes life challenging for most 

people in the developing world (Alkire and Santos, 2010; Ajakaiye et al. 2014). The sharp 

contrast in the advanced countries provides enough impetus for a closer view down the 

development landscape. This is because of the need for alternative frameworks for policy design 

and intervention in line with the conditions of less developed countries. 

It is at the backdrop of the existing peculiarities in less developed countries that this paper draws 

inspiration from Sen‘s Capability Approach to propose the Capability Deprivation Index (CDI) 

as a supplement to the family of composite measures used by the United Nations Development 

Program (UNDP). The paper is structured into 5 sections. The first is introduction while the 

second contains a review of relevant literature. Section 3 discusses the Sen‘s Capability 

Approach. The fourth section presents and tests the CDI framework while section 5 concludes 

the paper.  

2 Literature Review 

2.1 The Sen’s Capability Approach 

Due to the inability of traditional welfare approaches to capture deeper aspects of deprivation, 

the capability approach emerges recently as the leading alternative. It is an approach to welfare 



 

 

in terms of the capability to function in ways that are valuable, and of attaining valuable states of 

being (Sen, 1982; 1985; 1999). The approach stresses the importance of assessing poverty and 

deprivation directly in terms of functionings and capabilities instead of utility or resources. 

(Alkire, 2002).  

The capability approach was developed in a series of articles through much of Amartya Sen‘s 

work, drawing from the ideas of moral philosophers like Aristotle, Adam Smith, Karl Marx and 

John Rawls. The empirical link can be associated with the works of William Petty, Francois 

Quesnay, Antoine-Laurent Lavoisier, and Joseph-Luis Langrange (Sen 1985; 1999). Sen 

originally proposed the capability approach at the 1979 Tanner Lecture on human values. 

According to Sen (1980), the issue of welfare distribution is better understood in the notion of 

basic capabilities as opposed to the idea of utility or the Rawlsian index of primary goods. The 

advantage of basic capabilities is its focus on the ability of individuals to do certain things 

beyond the availability of primary goods or the utility therein.  

The intellectual premise of the Capability approach is embodied in Sen‘s critique of 

utilitarianism and resourcism as alternative approaches to welfare evaluation. According to Wells 

(2016), Sen justifies the development of the capability approach with respect to four key 

concerns. First, individual differences characterize their differing abilities to convert the same 

resources to valuable use. For this reason, emphasis should be on what particular people can do 

with resources, which are only a means. Second, the tendency of individuals to internalize the 

severity of their circumstances so that they do not desire what they cannot possibly achieve 

highlights the defects of the utilitarian criteria. As such, the phenomenon of adaptive preference 

rules out people‘s perception of their well-being as being sufficient without a standard for 

verifying their objective circumstances. Third, what is of significance for quality of life is the 

availability of valuable options regardless of what people do with such alternatives. Thus, an 

evaluation criteria should entail the freedom to choose between alternative ways of living 

without restriction. Fourth, proper quality of life evaluation requires a detailed information that is 

often neglected in other criteria and therefore, an evaluation procedure should be sensitive to 

both actual achievements (functionings) and effective freedom (capability) as against 

paternalism. This requires that questions regarding the evaluation of welfare be open-ended in 

order to reflect the complex nature of reality. 



 

 

In development literature, the capability approach is usually discussed with reference to the 

concepts of human development, functionings and capabilities. Functionings represent the 

various uses to which individuals can put the commodity characteristics that they come to 

possess. Capabilities on the other hand reflect a person‘s ability to achieve a given functioning. 

That is, the freedoms that people have given their personal features and their command over 

resources (Clark 2006). Nussbaum (2000) went further to differentiate between basic 

capabilities, internal capabilities and combined capabilities. 

An important milestone in the development of the capability approach is the UNDP‘s 1990 

Human Development Report, which began by operationalizing the key concepts in the approach. 

According to UNDP (1990), given that people are the real wealth of nations, the expansion of 

output and wealth is only a means, the end of development must be human well-being. Thus, 

human development has three components. The first relates to capabilities which entails people‘s 

ability to enjoy activities and states of being that they value and have reason to value. The second 

component is process freedoms. It refers to empowerment and democratic practice, where people 

are regarded as both beneficiaries and agents of human development. Here, human development 

is development by the people of the people and for the people.  The third is principles of justice, 

which gives special consideration to the poor and disadvantaged with regards to the principles of 

equity, efficiency, participation, sustainability, responsibility and respect for human rights 

(Alkire, 2010). 

The human development approach as exemplified in the annual series of human development 

reports provides a synthesis of the normative focus of the capability approach and its practical 

application. In effect, the human development approach assesses welfare by bringing together the 

production and distribution of commodities and expanding human choices based on the 

attainment of certain important capabilities. According to this approach, three dimensions are 

critical to improving substantial freedoms for an individual‘s capability set. The first is standard 

of living as measured by income per capita; the second is education as measured by a 

combination of school enrolment and adult literacy; and the third is health as measured by 

healthy life expectancy (see UNDP 1990; 2014b). This remains the most pragmatic application 

of the capability approach to date. 

In summary, the capability approach is an evaluative framework for assessing quality of life in 

terms of human capabilities and freedom from capability deprivation. Capability is a 



 

 

combination of valuable activities and conditions that shapes quality of life with special focus on 

human potentials. That is the ability to function freely for the achievement of an optimal level of 

well-being without undue impediments. This perspective essentially considers the promotion of 

freedom from all forms of deprivations as the goal of development policy and practice, which 

should invariably aim at human development. Therefore, a policy is capability-based if and only 

if it is aimed at, and succeeds in expanding options that guarantee adequate amount of freedom 

for the enhancement of human capabilities. 

2.2 Measures of Multidimensional Deprivation 

(i) Resource-based measures 

The development of index measures of welfare is the result of disappointment with the 

performance of social indicators and their relative divergence with higher growth rates (Sharpe, 

1999). In fact present research is fast tending towards composite indexes as summary measures 

of well-being. Yang (2014) identifies about 101 composite measures of welfare covering 

divergent concepts of quality of life in varying capacities. Table 2.1 below shows a sample of 

index measures one for each of the 19 welfare foci identified in Yang (2014). 



 

 

Table 2.1: Sample of index measures 

INDEX 

/DEVELOPER 

FOCUS DIMENSIONS WEIGHTS METHODOLOGY 

Child Development 

Index (CDI) by Save 

the Children (2008) 

Children‘s well-

being 

Health; nutrition; 

education 

Equal dimension 

weighting 

Indicators are expressed on a 0-100 scale; 

indicator scores are averaged by unweighted 

arithmetic mean to obtain the overall index score 

Index of Economic 

Well-being (IEWB) 

by Osberg and Sharpe 

(Center for the Study 

of Living Standards) 

(1998) 

Economic 

progress 

Consumption 

flows; wealth 

stocks; equality; 

economic security. 

The use of IEWB tool in 

Microsoft Excel format 

allows the user to 

explore the effects of 

different dimension 

weights on trends in the 

index. Therefore, 

dimensions are weighted 

based on the number of 

indicators  

Indicators are summed into dimension 

components; each dimension is linearly scaled to 

the range 0-1, and aggregated by arithmetic mean 

with equal weighting (0.25 for each dimension) to 

obtain the IEWB 

Environmental 

Performance Index 

(EPI) by Yale Center 

for Environmental 

Law and Policy, 

Columbia Center for 

Environment Environmental 

health; ecosystem 

vitality 

Determined by expert 

judgements regarding 

quality of the underlying 

data, or closeness of a 

given proxy measure to 

the parameter of interest 

A proximity-to-target value is calculated for each 

indicator based on the gap between a country‘s 

current results and the policy target; indicators are 

aggregated into the overall index by weighted 

arithmetic mean   



 

 

International Earth 

Science Information 

Network, and World 

Economic Forum 

(2000) 

Gender Equity Index 

(GEI) by Social 

Watch (2004) 

Gender disparities Education; 

economic activity; 

empowerment 

Equal weighting of 

indicators within 

dimensions and equal 

weighting of dimensions 

within the overall index 

All indicators are first converted into female/male 

ratios; weighted by male and female share of the 

population; indicators are aggregated by 

unweighted arithmetic mean into the overall 

index of 0-100 in scale  

KOF Index of 

Globalization by 

Dreher (2002) 

Globalization Economic 

globalization; 

social 

globalization; 

political 

globalization 

Weights are determined 

by principal component 

analysis 

Each indicator is first transformed to the scale of 

0-100, using predefined maximum and minimum 

goalposts; indicators are then aggregated by 

weighted arithmetic mean into dimension sub-

indices, which are aggregated again by weighted 

arithmetic mean into the overall index  

Index of Economic 

Freedom by the 

Heritage Foundation 

and the Wall Street 

Journal (1995) 

Governance Rule of law; 

limited 

government; 

regulatory 

efficiency; open 

markets 

Equally weighted 

indicators within the 

overall index 

Each of the 10 indicators is scored on a scale of 

0-100, which are then aggregated by arithmetic 

mean to obtain the overall index 



 

 

Education for All 

Development Index 

(EDI) by UNICEF 

(2002) 

Human 

capabilities 

Universal primary 

education; adult 

literacy; quality of 

education; gender 

Equal weighting of 

indicators within the 

overall index 

One indicator is used as a proxy measure for each 

of the four dimensions; indicators are equally 

weighted and aggregated by arithmetic mean 

Genuine Progress 

Indicator (GPI) by 

Redefining Progress 

(1995) 

Human Progress Income 

distribution; 

housework, 

volunteering and 

higher education; 

crime; resource 

depletion; 

pollution; long 

term 

environmental 

damage; changes 

in leisure time; 

defensive 

expenditures; 

lifespan of 

consumer durables 

and public 

infrastructure; 

Weights are 

incorporated in the 

indicators as the unit 

value/cost of the factors 

(i.e. their prices or 

shadow prices) 

GPI = adjusted GDP (based on the identified 

indicators) (see Yang (2014) 



 

 

dependence on 

foreign assets. 

Human Sustainable 

Development Index 

(HSDI) by the 

Togtokh, 

International 

Geosphere-Biosphere 

Programme (2010) 

Sustainability Health; education; 

standard of living; 

environment 

Equal weighting of the 

four dimension indices 

Indicators are transformed into a scale of 0-1 

using defined minimum and maximum goalposts 

for each dimension; indicators are then 

aggregated by arithmetic mean into dimension 

indices before being aggregated into the overall 

index by unweighted arithmetic mean  

Multidimensionl 

Poverty Index (MPI) 

by UNDP and Oxford 

Poverty and Human 

Development 

Initiative (OPHI) 

(2010) 

Poverty Health; education; 

standard of living 

Equal weighting in 

indicators and 

dimensions 

Indicators are scored 1 if true and 0 otherwise for 

individual households; households are assigned 

deprivation scores calculated as the sum of each 

indicator value multiplied by its weight; 

households with > 33.3% are classified as 

multidimensionally poor; the overall MPI value is 

the sum of deprivation scores above 33.3% 

divided by the whole population  

Index of Individual 

Living Conditions by 

Social indicators 

Research Center; 

Leibniz Institute for 

Quality of living Income; housing; 

housing area; 

education; health; 

social relations; 

work 

Equal indicator 

weighting within 

dimensions, equal 

dimension weighting 

within the overall index 

The indicators use individual-level response to 

survey questions scored from 1-5; indicators are 

aggregated by either unweighted arithmetic mean, 

or summed and recoded into dimension sub-

indices, which are then aggregated by unweighted 



 

 

Social Research 

(1995) 

arithmetic mean into the overall index 

Human Security 

Index by Hastings 

Safety and 

security 

Economic fabric; 

environmental 

fabric; social 

fabric 

Equal weighting of sub-

indicators within 

indicators; equal 

weighting of indicators 

within dimensions; 

equal weighting of 

dimensions with the 

overall index 

Indicators are first transformed into a scale of 0-1 

using defined minimum and maximum goalposts 

for each indicator; sub-indices are formed by 

aggregating the respective indicators by 

unweighted arithmetic mean; sub-indices are 

aggregated by arithmetic mean into dimension 

indices, which are then aggregated into the 

overall index by unweighted arithmetic mean 

Human Opportunity 

Index (HOI) by the 

World Bank (2008) 

Social exclusion Education; 

housing 

Equal weighting 

between the two 

dimensions 

Dimension HOI = Coverage rate* (1 – 

Dissimilarity index); Dissimilarity index is given 

by (    )     ) (   ); Overall HOI = 

arithmetic mean of education and housing HOIs 

Social Progress Index 

(SPI) by Social 

Progress Imperative 

(2013) 

Social progress Basic human 

needs; foundations 

of well-being; 

opportunity. 

Weights determined by 

factor analysis 

Indicators are first transformed so that a higher 

score corresponds to better social progress, then a 

weighted linear transformation is applied to 

aggregate the indicators. 

Gross National 

Happiness (GNH) by 

the Centre for Bhutan 

Studies (1972) 

Subjective well-

being 

Psychological 

wellbeing; time 

use; community 

vitality; cultural 

Indicators considered to 

be highly subjective 

carry less weight; 

dimensions are equally 

The index uses individual-level data; a threshold 

‗sufficiency‘ level is applied to each variable; an 

individual is considered happy when they have 

66% sufficiency or more in the weighted 



 

 

diversity; 

ecological 

resilience; living 

standard; health; 

education; good 

governance  

weighted in the overall 

index  

indicators; the overall GNH value is the sum of 

individual sufficiency scores (above 66%) 

divided by the whole population 

Index of Sustainable 

Economic Welfare 

(ISEW) by Daly and 

Cobb (1989) 

Sustainability Personal 

consumption; 

public non-

defensive 

expenditures; 

private defensive 

expenditures; 

capital formation; 

services from 

domestic labour; 

costs of 

environmental 

degradation; 

depreciation of 

natural capital 

Weights are 

incorporated in the 

indicators as the unit 

value/cost of the factors 

(i.e. their shadow prices) 

Adjusted GDP based on identified dimensions 

(see Yang, 2014) 

ICT Development Technology and ICT infrastructure Indicators are equally Indicators are first normalized according to 



 

 

Index (IDI) by 

International 

Telecommunication 

Union (2009) 

innovation and access; ICT 

use; ICT skills 

weighted with sub-

indices, which are then 

weighted by PCA within 

the overall index 

indicator goalposts, then rescaled to a 0-10 scale; 

indicators are aggregated by arithmetic mean into 

sub-indices and sub-indices are then aggregated 

by weighted arithmetic mean into the overall 

index 

Economic 

Vulnerability Index 

(EVI) by the UN 

Committee for 

Development 

Planning (1999) 

Vulnerability Exposure; shock Equal indicator weight 

within the overall index 

Indicators are first normalized to the scale of 0-

100 using observed maximum and minimum 

goalposts, and re-scaled to remove significant 

outliers; normalized indicators are then 

aggregated by weighted arithmetic mean into the 

overall index  

Quality of Life Index 

(QLI) by the 

Economist 

Intelligence Unit 

(2005) 

Wellbeing  Material well-

being; health; 

political stability 

and security; 

family life; 

community life; 

climate and 

geography; job 

security; political 

freedom; gender 

equality. 

Unequal indicator-

weights which depends 

on the values assigned 

to indicator variables 

Subjective life satisfaction responses on a scale of 

1-10 are regressed on the objective indicators of 

quality of life across countries; the resulting 

coefficients are used to construct predicted values 

of the life satisfaction scores using the weighted 

sum of the nine indicators, which then becomes a 

country‘s QLI 



 

 

Source: Author‘s Compilation, 2016 
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From the table above, it is obvious that various index measures are developed on a variety of 

dimensions, foci, weighing and methodology. While the choice of foci informs the 

dimensions considered, weighing and methodology issues are based on logic and 

mathematical intuition. However, whether such indices are plausible depends on underlying 

requirements in the literature.  

(ii) Capability-based Measures 

Almost the entire empirical frame of measurement in the capability approach is provided by 

the United Nations Development Program (UNDP) beginning with the 1990 Human 

Development Report. UNDP (2014a) provide five human development indexes that measure 

specific aspects of welfare in the space of capabilities, which are discussed below. 

(a) Human Development Index (HDI) 

The HDI is the primary measure of the human development paradigm from which most other 

indices are estimated. It is a composite measure of achievement in key dimensions of human 

welfare, namely: a long and healthy life, access to knowledge, and a decent standard of living. 

An index is computed for each of the three dimensions which are then aggregated as a 

geometric mean to arrive at the final HDI. 

There are two steps to calculating the HDI. The first step requires the creation of dimension 

indices which involves setting maximum and minimum values as goalposts. The second step 

pertains aggregating the dimension indices to produce the HDI. Minimum and maximum 

values are set as goalposts in order to transform the indicators expressed in different units into 

indices between 0 and 1. These goalposts act as the respective ‗natural zeros‘ and 

‗aspirational goals‘, from which component indicators are standardized. These are set at the 

values in Table 2.2. 

Table 2.2: Goalposts for HDI indicators 

Dimension Indicator Minimum  Maximum 

Health Life expectancy (years) 20 85 

Education Expected years of schooling 0 18 

Mean years of schooling 0 15 

Standard of living Gross national income per capita (PPP 2011 

$) 

100 75,000 

Source: UNDP 2014 

In light of the defined minimum and maximum values, the dimension indices are calculated as 

                        

                         
 

For the education dimension, the above formula is first applied to each of the two indicators 

before taking their arithmetic mean. As for income, the natural logarithm for the actual, 

minimum and maximum values is used due to the propensity of the transformation function 

from income to capabilities to be concave (UNDP, 2014). 
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The second step is aggregating the dimensional indices to compute the HDI by taking the 

geometric mean of the three dimensional indices (health, education, and standard of living) as 

expressed in the formula below 

    ,(            )(               )(            )-1/3 

The HDI value ranges between 0 – 1 in which 0 indicates the lowest HDI while 1 indicates 

the highest. 

(b) Inequality-adjusted Human Development Index (IHDI) 

The IHDI measures the level of human development by accounting for inequality. It adjusts 

the HDI for inequality in the distribution of each dimension across the population. This index 

has the same dimensions and indicators with the HDI but differ in the dimension indexes used 

in arriving at the final IHDI. Drawing on the Atkinson family of inequality measures, the 

IHDI sets the aversion parameter equals to 1, in which case the inequality measure is     

  ⁄ , where  is the geometric mean and   the arithmetic mean. This is expressed in equation 

2.26 

       
√     
 

 ̅
      2.26 

where {       } denotes the underlying distribution in the dimension concerned.    is 

obtained for each indicator (life expectancy, mean years of schooling and disposable 

income/consumption per capita). The geometric mean in equation 2.26 rules out zero value 

for   . To compute the inequality for the mean years of schooling, one year is added to all 

observations. Possible outliers for the income per capita are eliminated by truncating the top 

0.5 percentile of the distribution to reduce the influence of extremely high incomes and by 

replacing the negative and zero incomes with the minimum value of the bottom 0.5 percentile 

of the distribution of positive incomes. 

Then the dimension indices are adjusted for inequality by multiplying each of the dimension 

indices of the HDI   by (    ) as shown in equation 2.27 in which    is the corresponding 

Atkinson measure as defined in equation 2.26 

    
  (    )    .                                  2.27 

The final step is to combine the dimension indices used to calculate the IHDI by taking the 

geometric mean of the three dimension indices adjusted for inequality. This is shown in 

equation 2.28 while equation 2.29 shows the percentage loss in HDI due to inequality. 

        (       
            

         
 )    ,(         )    

          )  (         )-
       .        

2.28 

         ,(         )  (            )  (         )-
    2.29 

(c) Gender Inequality Index (GII) 

The gender-based disadvantage manifesting in the dimensions of reproductive health, 

empowerment and the labour market is reflected in the GII. Unlike the IHDI, computing GII 
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for most countries is hampered by data limitation in the three dimensions. The GII shows the 

loss in potential human development due to gender inequality in the dimensions concerned. It 

ranges between 0 and 1 where 0 means perfect equality between men and women, 1 means 

perfect inequality between genders in all concerned dimensions. 

In calculating the GII, the first step is to treat zeros and extreme values. Since the use of 

geometric mean requires nonzero values, a minimum value for all component indicators is set 

at 0.1 percent. Also the minimum value for maternal mortality ratio is set at 10 deaths per 

100,000 births and the maximum value is truncated at 1,000. The second step involves 

aggregating across dimensions for each gender group by the geometric mean. This is done by 

the use of formula 2.30 and 2.31 for male and female respectively. 

     √(   

   
  

   
)
   

 (       )         

 

,  2.30 

     √  (       )         
 

    2.31 

Next is the use of harmonic mean to aggregate across gender groups. The male and female 

indices are aggregated by the harmonic mean as shown in formula 2.32 to form the equally 

distributed gender index. 

    (     )  0
(  )   (  )  

 
1
  

    2.32 

The logic behind the use of harmonic mean of geometric mean within groups is to capture 

gender-based inequality and adjust for correlation between dimensions. 

Also, the geometric mean of the arithmetic means is calculated for each indicator by 

aggregating male and female indices on equal weights and then aggregating the indices across 

dimensions using the following formula 

  ̅  ̅  √      ̅̅ ̅̅ ̅̅ ̅̅ ̅             ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅      ̅̅ ̅̅ ̅̅ ̅ 
  2.34 

where       ̅̅ ̅̅ ̅̅ ̅̅ ̅  (√
  

   
 

 

   
  )   , 

            ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  (√        √       )  , and  

     ̅̅ ̅̅ ̅̅ ̅  
           

 
. 

In the final step, the GII is calculated by comparing the equally distributed gender index to the 

reference standards using formula 2.35 below: 

      
    (     )

  ̅  ̅̅̅
   2.35 

(d) Gender Development Index (GDI) 

The GDI measures gender inequalities in achievements in three basic capabilities: health 

measured by male and female life expectancies at birth; education measured by male and 

female expected years of schooling for children, together with male and female expected 

years of schooling for adults; and standard of living, measured by male and female estimated 

earned income.  
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Computation of the GDI begins with estimating male and female earned incomes. This is 

done by calculating the share of the wage bill for each gender. The female share of the wage 

bill (  ) is calculated as:  

   
         

    ⁄         
    2.36  

where       is the ratio of female to male wage,     is the female share of the 

economically active population and     is the male share of the economically active 

population. 

The male share of wage bill is calculated as: 

               2.37 

Estimated female earned per capita income is obtained from GNI per capita, by first 

multiplying it by female share of the wage bill,   , and then rescaling it by the female share of 

the population,        , 

                        2.38 

In the same way, estimated male earned income per capita is obtained using equation 2.39 as  

                        2.39 

To construct the male and female HDIs, first the indicators, which are in different units are 

transformed into indices and then dimension indices for each sex are aggregated by taking the 

geometric mean.  

Another step requires normalizing the indicators into a scale of 0 to 1 using the same 

goalposts for the HDI except for life expectancy at birth, which is adjusted for the average of 

the five years biological advantage that women have over men. The subindices are calculated 

by imputing the minimum and maximum values using the formula 

                 
                          

                           
 

The dimension index for education is first obtained for each of the two subcomponents, and 

then the unweighted arithmetic mean of the two resulting indices is taken. 

In the last step, the male and female HDI values are calculated by taking the geometric means 

of the three dimensional indices for each gender 

       (        
            

         
)    

       (        
            

         
)    

Finally, the GDI is simply the ratio of female HDI and male HDI: 

      
    

    
 

(e) Multidimensional Poverty Index (MPI) 

The MPI estimates the extent of deprivations in the three dimensions of the HDI at the 

household level. In computing the MPI, micro data from household surveys is used to 

measure multiple deprivations in education, health and standard of living.  
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The methodology requires the assigning of deprivation scores to each member according to 

his household‘s deprivations in each individual component indicator as indicated in Table 2.3. 

Assigning an equal weight to each dimension gives 33.3 percent for each on a scale of 100. 

The education and health dimensions have two indicators each so that each is worth 16.7 

percent (i.e 33.3/2). The standard of living dimension has six indicators so that each is worth 

5.6 percent (i.e 33.3/6). 

Table 2.3: Households MPI deprivation benchmarks 

DIMENSION INDICATOR 

Education  School attainment: no household member has completed at least six years of 

schooling 

 School attendance: a school-age child (up to grade 8) is not attending school 

Health  Nutrition: a household member (for whom there is nutrition information) is 

malnourished, as measured by the body mass index for adults (women ages 15-49 

in most surveys) and by the height-for-age   score calculated using WHO 

standards for children under age 5. 

 Child mortality: a child has died in the household within the five years prior to 

the survey. 

Standard of 

living 

 Electricity: not having access to electricity 

 Drinking water: not having access to clean drinking water or if the source is 

located more than 30 minutes away by walking. 

 Sanitation: not having access to improved sanitation or if improved, it is shared. 

 Cooking fuel: using ‗dirty‘ cooking fuel (dung, wood or charcoal). 

 Having a home with a dirt, sand or dung floor. 

 Assets: not having at least one asset related to access to information (radio, TV, 

telephone) and not having at least one asset related to mobility (bike, motorbike, 

car, truck, animal cart, motorboat) or at least one asset related to livelihood 

(refrigerator, arable land, livestock). 

Source: UNDP (2014) 

To identify the multidimensionally poor, the deprivation scores for each indicator are summed 

up to obtain the household deprivation score,  . A cutoff of 33.3 percent, which is equivalent 

to   ⁄ of the weighted indicators, is used to distinguish between the poor and nonpoor. A 

deprivation score greater than or equals to 33.3 percent means that a household (and everyone 

in it) is multidimensionally poor. A deprivation score between 20 to 33.3 percent identifies a 

household as near multidimensional poverty. Still a score of 50 percent and above means that 

a household is severely (or extremely) multidimensionally poor.  

As stated in equation 2.40, the MPI value is the product of two measures: the 

multidimensional poverty headcount ratio and the intensity of poverty. 
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               2.40 

The headcount ratio,  , is the proportion of the multidimensionally poor in the population 

     
 

 
      2.41 

where   is the number of people who are multidimensionally poor and   the total population. 

The intensity of poverty,  , reflects the proportion of the weighted component indicators in 

which, on average, poor people are deprived. For poor households only (deprivation score   

greater than or equal to 33.3 percent), the deprivation scores are summed and divided by the 

total number of poor people: 

     
   

 
 

 
     2.42 

where   is the deprivation score that the     poor individual experiences. 

The deprivation score   of a poor person can be expressed as the sum of deprivations in each 

dimension (       )           . 

The contribution of dimension   to multidimensional poverty can be expressed as in equation 

2.43  

            
   

 
 

 
       2.43 

Thus from the diverse set of measures reviewed, it is apparent that quality of life depends on 

many variables that form into components. It has been observed though that there is no 

unified measure that covers all concerns, the various measures of deprivation are 

complementary each with an exclusive focus. The resource-based measures focus exclusively 

on the availability of resources while the capability measures go beyond utility and resources 

by focusing exclusively on the freedoms those provide. Among the measures, the capability 

framework is one very normative criteria based not just on logic, but also on its broader focus 

as to what is important for the welfare of developing countries. But despite wide acceptance 

of the capability approach among economists especially in the context of human 

development, a formal methodology is yet to be finalized, if ever. This makes the framework 

susceptible of many different applications based on the objective of the exercise.  

In light of the discussions and arguments raised in the literature, at least three implications 

could be deduced. Firsty, the Capability approach provides both conceptual and empirical 

footing for proper quality of life evaluation. Its wider focus broadens the horizon for 

incorporating potential considerations into the capability set. For instance, to understand the 

quality of life individuals enjoy, there has to be information on their preferences especially 

when there are multiple alternatives. But where alternatives are not readily available, as in 

many poor societies, it is hard to know the actual preference of individuals aside their 

perceptions. In this case, the task is to expand the options available to individuals, which is 

usually facilitated by providing more resources as seen in the evidence from the measures of 

deprivation reviewed.  
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Secondly, among the capability-based measures, the MPI represents a good framework for 

evaluating multidimensional deprivation in developing countries. This is because of the 

opportunity it provides for measuring deprivation using survey data to reflect the peculiarities 

of different societies. On the bright side, the framework has the advantage of using 

disaggregated data from household survey that is necessary in understanding 

multidimensional deprivation that are usually hidden in macro aggregates. However, in order 

to reflect the peculiarities of developing countries, a conceptual and empirical modification of 

the capability-based measures becomes necessary for at least three reasons
2
. 

The first reason is conceptual with regards to how poverty should be viewed. According to 

the capability approach, poverty is, and should be conceptualized more broadly in terms of 

capability deprivation rather than resource poverty as the MPI seems to suggest. Second, the 

indicators measured by the index are inadequate for a truly multidimensional evaluation in 

less developed societies. In response to this, more indicators
3
 were identified to be critical in 

the study area and hence were added and streamlined to the ones in the MPI framework. 

Third, the benchmarks for deprivation are too ambitious and arbitrary as far as poor societies 

are concerned. As such, the benchmarks were adjusted to the standard model of demand and 

supply in welfare achievement, which is important for a theoretically grounded and robust 

benchmarking procedure as a basis for indicator-standardization. Moreover, the weighting 

procedure in the MPI is illogical and arbitrary as indicator weights are determined by the need 

to impose equal dimension weights. This weakness is in fact common to all capability-based 

measures by the UNDP. A possible conclusion with respect to the issues raised is that the 

development of an alternative index is necessary for a more robust evaluation of 

multidimensional deprivation in developing countries. 

Thirdly, concerning methodology, the gaps identified in the literature suggest the application 

of a multidimensional composite index in evaluating quality of life and living conditions. 

Therefore, building on the MPI methodology by Alkire and Santos (2010)
4
 and UNDP 

(2014), the Capability Deprivation Index (CDI) was developed as an alternative framework 

for measuring multidimensional deprivation in developing countries. The CDI further 

suggests that understanding deprivation at the most basic level is key to understanding quality 

of life at the macro level, and thus important for effective policy intervention.  

3 The Capability Deprivation Index (CDI) 

                                                           
2
 Other reasons include: (1) The MPI penalizes households with large family sizes even though such are 

regarded as sources of pride, insurance and affluence in many African societies. (2) Recent developments are not 

captured by the MPI because it uses irregular and secondary household survey data that may not be up to date. 
3
In addition to the six indicators in the living conditions dimension of the MPI, two more indicators (earnings 

and nutrition) were included due to their criticality on living conditions in the study area, and the fact that they 

were not captured in any dimension or by any other indicator. 
4
The MPI was originally developed by Sabina Alkire and Maria Santos under the auspices of the Oxford Poverty 

and Human Development Initiative at the University of Oxford. Later, the UNDP adopted and launched the MPI 

in its 2014 Human Development Report. 
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The CDI is built on Sen‘s capability set,   , as defined over the different potential 

activities or states of being b of individual i as stated in equation 3.1 

    (  )  *  |     ( (  )   )                    +, 3.1 

where   is a vector of commodities chosen by an individual,  ( ) is a function that 

maps goods into the space of characteristics,    is a vector of individual characteristics 

in a particular social and environmental circumstance,    is a function that maps 

characteristics of goods into states of being or activities   , conditional on   .    is a 

set of all possible   , given the entitlement constraint    (Sen, 1985). 

The vector of commodities    is the demand for both market and non-market goods 

and services. Also,    represents a restriction on an individual‘s access to   . The 

space of functionings, b, is the states of being and activities (doings) while the 

capability space, X, is the space of potential functionings. 

3.1 Indicators and Dimensions 

The CDI uses three critical dimensions of quality of life at the household and community 

levels to reveal the attainment of capability or otherwise its deprivation. The index tries to 

harmonize the complementarity between households and the government in welfare 

achievement. The CDI framework in figure 1 allows for the study of welfare by looking at 

various indicators of welfare deprivation at the same time. Virtually any relevant indicator 

can be added and streamlined to the standard welfare dimensions in the capability approach.  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Education Deprivation Index Health Deprivation Index Living conditions Deprivation 

Index index index index 

School School Housing Nutrition Electricity 

Earnin

Water 

Asset Fuel Sanitatio

Life safety Medication 

Capability Deprivation Index 



 

132 
 

Figure 1: Capability Deprivation Index Framework 

Source: Author‘s Conception, 2016 

3.2 Weighting Scheme 

Component indicators are implicitly assigned equal weights so that dimension weights could 

be determined by the number of indicators in each dimension. This is justified by the need to 

base the dimension weighting on a plausible mathematical intuition. Thus, the CDI is based 

on a weighted arithmetic mean which shares the dimension weights according to the number 

of indicators in each of the three dimensions. The weighting procedure are summarized in 

Table 3.1 below. 

Table 3.1a: CDI indicator-weights 

INDICATOR INDICATOR WEIGHT PERCENTAGE 

School enrolment 1/12 = 0.0833 8.33% 

School attainment 1/12 = 0.0833 8.33% 

Medication 1/12 = 0.0833 8.33% 

Life safety 1/12 = 0.0833 8.33% 

Earnings 1/12 = 0.0833 8.33% 

Nutrition 1/12 = 0.0833 8.33% 

Housing 1/12 = 0.0833 8.33% 

Water 1/12 = 0.0833 8.33% 

Electricity 1/12 = 0.0833 8.33% 

Cooking fuel 1/12 = 0.0833 8.33% 

Asset ownership 1/12 = 0.0833 8.33% 

Sanitation 1/12 = 0.0833 8.33% 

TOTAL 12/12 = 1.000 100.00% 

Source: Computed from figure 1 

Table 3.1b: CDI dimension weights 

DIMENSION NUMBER OF 

INDICATORS 

DIMENSION WEIGHT PERCENTAGE 

Education 2 2/12 = 0.1667 16.67% 

Health  2 2/12 = 0.1667 16.67% 

Living conditions 8 8/12 = 0.667 66.67% 

TOTAL 12 12/12 = 1.00 100.00% 

Source: Computed from Table 3.1a 

3.3 Calculating the CDI (Model Specification) 

There are three steps to the computation of the CDI. The first is that of determining the 

indicator-deprivation in each household. The second step is computing the dimension indices 

and the third is aggregating the dimension indices to arrive at the CDI. 
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Step 1: Benchmarking the indicators
5
 

Capability deprivation is premised on the notion of equilibrium, which is central to the theory 

of demand and supply. Given the household capability set   (          ), the desired 

capability level of any given household   is   ( )    ( )        

where    is the household capability demand and     the household capability supply.  

Thus, deprivation in any indicator is the net difference between household capability 

requirement and its actual attainment, as shown in formula 3.1 below, 

                                   3.1  

Step 2: Creating the dimension indices 

The standard unit for deprivation or non-deprivation in an indicator is 1 and 0 respectively. 

Dimension indices are obtained by dividing the sum of household deprivation scores in a 

given dimension by the corresponding number of indicators. This is shown in formula 3.2 

                
                         

                          
  3.2 

Thus, education, health and living conditions dimension indices are denoted by equations 3.3, 

3.4 and 3.5 

     
    

 
       3.3  

     
    

 
       3.4 

     
    

 
       3.5 

where EDI, HDI and LDI are education, health and living conditions deprivation indices 

respectively; whereas EDs, HDs and LDs stand for respective education, health and living 

conditions deprivation scores. The dimension deprivation scores provide information about 

the configuration of deprivation in the CDI. 

Step 3: Aggregating the dimensional indices to produce the Capability Deprivation Index 

The CDI is the weighted sum of the three dimensional indices as shown in equation 3.6. The 

weight attached to any one dimension depends on the number of indicators as well as the 

scale of its impact on welfare. 

       (   )    (   )     (   )  3.6 

where    ,    and    represent the corresponding education, health and living conditions 

dimension weights as stated in Table 3.1b 

4 The CDI inContext 

To demonstrate the application of the CDI, the CDI was estimated for Nigeria with survey 

data on Nigeria General Household Survey, Panel 2015-2016 sourced from the National 

Bureau of Statistics (NBS) and the World Bank. The survey contains information on 4,581 

                                                           
5
Excess demand in an indicator indicates deprivation while equal and/or excess supply indicates non-

deprivation. 
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households across the 36 states of Nigeria and the federal capital territory (FCT Abuja). The 

results are presented in the following sub-section.  

4.1 Multidimensional deprivation in Nigeria 

The table below shows the aggregate CDI value for Nigeria with corresponding deprivation 

indices in the dimensions of education (EDI), health (HDI) and living conditions (LDI). The 

CDI is a composite index that shows the level of multidimensional deprivation at a given 

point in time. As shown in Table 4.1, the CDI value for Nigeria is 0.481, showing a 48.1 

percent level of multidimensional deprivation. Similarly, the results show respective EDI, 

HDI and LDI values of 0.501, 0.257 and 0.533, with 50.1 percentage deprivation in 

education, 25.7 in health and 53.3 in living conditions. 

Table 4.1: Estimates of CDI and its dimension indices for Nigeria 

INDEX DEPRIVATION LEVEL PERCENTAGE 

DEPRIVATION 

 

EDI 

Requirement (Deprivation) 

1.000 (0.501) 

Requirement (Deprivation) 

100 (50.1%) 

HDI 1.000 (0.257) 100 (25.7%) 

LDI 1.000 (0.533) 100 (53.3%) 

CDI 1.000 (0.481) 100 (48.1%) 

Source: Authors‘ computation 

4.2 Distribution of deprivation in Nigeria 

The pattern of distribution in CDI and its components across the states in Nigeria is depicted 

in Figure 4.1. This is shown by the highs and lows in all indices of deprivation across states. 

With reference to the CDI, two groups of states are in the limelight. One is the group with 

CDI values falling below the average deprivation line (linear CDI) for Nigeria and the other 

above it. Example of states in the first category are Abia, Akwa Ibom, Anambra, Bayelsa, 

Delta, Edo, Ekiti, Enugu, Gombe, Kwara, Lagos, Niger, Ogun, Osun, Oyo, Rivers, and FCT 

Abuja. States that have CDIs above the average are Adamawa, Bauchi, Benue, Borno, Cross 

River, Ebonyi, Imo, Jigawa, Kaduna, Kano, Katsina, Kebbi, Kogi, Nasarawa, Ondo, Plateau, 

Sokoto, Taraba, Yobe, and Zamfara, constituting 54.1% of total. 

Notably, Borno, Taraba, and Yobe are the three most deprived states with respective CDI 

values of 0.573, 0.561, and 0.558. In contrast, FCT Abuja, Lagos, and Bayelsa are three states 

with the least deprivation levels of 0.338, 0.360 and 0.422 in CDI respectively. For instance 

the CDI value of FCT Abuja, the least deprived in this category, is well below the national 

average by about 0.143 while that of Bayelsa is below by a margin of 0.049. 
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Among dimensions, three most education-deprived states are Borno, Jigawa and Sokoto with 

EDI values of 0.650, 0.658 and0.636 respectively. The least deprived are Bayelsa, Kwara and 

Niger with respective EDI values of 0.240, 0.375 and0.358. On health, Akwa Ibom, Edo and 

Imo  represent the most deprived with 0.390, 0.428, 0.397 respective values in HDI while 

Kebbi, Nasarawa and Niger represent the least deprived. In the same vein, Adamawa, Borno 

and Taraba are the three most deprived in living conditions, with corresponding values of 

0.613, 0.624, 0.671 in LDI, with Lagos, Rivers and Fct Abujarepresenting the least values of 

0.376, 0.468and 0.320.The asymmetric distribution of EDI, HDI, LDI, and CDI generally 

implies disparity in capability deprivation and in quality of life outcomes across states. 

5 Conclusion  

The CDI framework proposed in this paper provides a supplementary framework to the 

family of composite index measures reported by the UNDP. This adds to the menu of indices 

of multidimensional deprivation with special focus on developing countries.The CDI is 

different from other measures in three important ways: (i) conceptually, it is suggested that 

deprivation is a more contemporary concept than poverty because the latter is better 

understood in terms of capability deprivation rather than resource poverty as the old literature 

seems to suggest; (ii) more indicators are identified and streamlined across the standard 

dimensions of education, health and living conditions to reflect the critical aspects of 

deprivation peculiar in the developing world; (iii) perhaps more foremost is the use of the 

notion of equilibrium to determine the difference between capability demand and supply as 

benchmark for deprivation, thus making the CDI an enhanced version of the capability-based 

measures reported by the UNDP. 
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Abstract 

The study examined the effect of external debt on economic growth in Nigeria using annual 

time series data for the period 1980 to 2015. The study employed Ordinary Least Square 

method of regression analysis. Finding of the study revealed that there is a negative but 

insignificant relationship between external debt and economic growth in Nigeria while there 

is a positive and significant relationship between external debt and investment in Nigeria. 

Therefore, the study recommends; that analysis of the economic and social profitability of all 

external debt financial projects should be made to ensure that the returns would be in excess 

of the interest and capital repayment; that the use of external borrowed fund for government 

project must be closely monitored in order to ensure efficient and effective productive venture 

which are self-liquidating; that government should restructure its revenue base to finance 

fiscal deficit expansion rather than embarking on external borrowing; that foreign investors 

should try to make Nigeria an export platform, where export commodities could be 

manufactured for established international market; and that Nigeria has to take appropriate 

macroconomic steps that would boost her exports earnings. 

Keywords: External Debt, Economic Growth, Ordinary Least Square 

1. INTRODUCTION 

Achieving sustainable economic growth has been predominant concern to all economies 

and that the most effective tool for economic growth is sound macroeconomic policies 

focusing on both private and public investment to generate wealth, increase productivity, 

national income and employment, reduce inflation, and finance public service provision. 

However, most countries are unable to collect enough revenue to finance national budgets and 

therefore, rely on domestic and external debt to finance economic growth and expansion, 

making public debt one of the major economic policy issues confronting governments today. 

Increasing external debt has been one of the major economic policy issues in most countries.  

In Sub-Saharan Africa, the 1950s and 1960s were described as the ―Golden Years‖, 

characterized by high and internally generated economic growth (Muhanji, 2010; Fredrick et 

al., 2016). External debt was comparatively small until the transition to debt-led growth 

began in the 1970s primarily as a result of the oil crisis (Boboye and Ojo, 2012; Fredrick et 

al., 2016). However, the 1973/74 oil price increase by Organization of Petroleum Exporting 

Countries (OPEC) led to general deterioration in the external payments position of the oil 
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importing developing countries and forced many developing countries to borrow heavily, 

leading to an increase in the volume of international indebtedness and debt servicing 

liabilities (Boboye and Ojo, 2012; Fredrick et al., 2016). The 1973 oil price shock also 

triggered a worldwide inflation and pushed industrial economies deeper into recession.  

The decision to fight inflation by using contractionary monetary policies in the rich 

industrial economies led to an increase in real interest rates. The resultant slow-down in 

growth dampened the demand for commodity imports from developing countries. Prices for 

exportable commodities weakened while prices of imports worsened the terms of trade in 

SSA countries (Muhanji, 2010; Fredrick et al., 2016). Countries began borrowing heavily 

from the international money market leading to a rapid increase in external debt stocks 

(Muhanji, 2010; Fredrick et al., 2016). In 1970, the external debt in SSA stood at US $6.1 

billion. By 1980, external debt had increased to US $ 55.3 billion. By 1988, the external debt 

problem was recognized during the Group of Seven countries meeting at the June 1988 

Toronto summit and at the World Bank meeting which recognized the need for debt relief for 

low income countries. Under the debt relief, low income-countries would be able to 

reschedule their debt over longer periods at low interest rates, or receive partial debt relief to 

reduce the debt burden (Greene, 1989; Fredrick et al., 2016). However, this did not stop the 

increase in external debt stocks. By 1995, the external debt stock had increased to US$ 235.7 

billion. 

Nigeria‘s external debts constitute loans procured from International Institutions and 

broadly speaking, foreign creditors including governments, institutions, corporate bodies, and 

non – corporate bodies. These foreign debts are essentially traceable to projects, financing of 

trade bills and funds to complete official balance of payment schedule. The aforementioned 

external debts usually impose serious burden to the present and future generations of this 

country.  

Basically, Nigeria began to experience debt problem from the early 1980s when foreign 

exchange earnings plummeted as a result of the collapse of prices in the international oil 

market and external loans began to be acquired indiscriminately. The debt crisis, which is the 

combination of accumulated debt stock and difficulty servicing has imposed several burdens 

on the Nigerian economy (Chris and Samson, 2012). This is reflected in the fall in real growth 

rates, investment rate and export earning since 1980. The debt burden has clearly been a 

constraining factor on rapid economic recovery growth and development with the debt 

increasing at an alarming rate. Funds which should have been used for economic development 

are channeled towards servicing the debt. The constraining effect of the debt burden services 

is more pronounced as the economy has failed to grow sufficiently to reduce the burden to a 

sustainable level. 

By 1982, the value of Nigeria‘s external indebtedness was US $18.631 billion, which 

represented over 160% of Nigeria‘s Gross Domestic Product (GDP) for that year. The 
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situation precipitated a debt-crisis that progressively worsened over time. By1986, Nigeria 

had to adopt a World Bank/International Monetary Fund (IMF) sponsored Structural 

Adjustment Program (SAP), with a view to revamping the economy and making the country 

better-able to service her debt. Inflation has been on the increase in Nigeria due partly as a 

result of high debt accumulation and partly due to ineffective policies put in place by the 

government, for instance the increase in minimum wage from seven thousand five hundred 

naira (N 7,500) to eighteen thousand naira (N 18,000).  

According to Nwaeze et al.,(2015), the challenges facing Nigeria in her external debt 

management is a situation where the debts that could have been used in purchasing capital 

goods for creation of jobs for the citizens, such that the resulting current output could have at 

least been large enough to cover the interest and principal payments on the debt are 

overlooked due to corruption, inconsistent developmental policies, capital flight, regulation of 

primary products for export by Western Countries, massive importation of all sorts of luxury 

and irrelevant goods, consumption of what we do not produce, shortage of raw materials for 

our local industries, overvalued exchange rate, low level of savings due to low income levels, 

weak financial market and financial intermediaries which work against resource mobilization, 

amongst other militating macroeconomic policies in Nigeria.  

The challenges of micro and macroeconomic variables which made Nigeria as a borrower 

or debtor country unable to generate debt service payments (principal and interests) as they 

fall due and also meet the import needs of the county. These challenges faced by Nigeria due 

to her external debt burden caused the debt overhang that could have been avoided especially, 

in a situation where our export generation surpassed our imports and debt service obligations 

which turn to be negatively tagged as debt crisis (Nwaeze et al.,2015).  

Another challenge Nigerian External debt burden faced is a situation where the cost of 

paying interest and amortization on specific project-tied loans exceeds the returns on the 

projects. Using cost benefit analysis principle, the above scenario where cost outlays exceed 

the returns should be avoided but unfortunately the situation in Nigeria is not so; but its 

application is quite revealing. An instance of core industrial projects in Nigeria is Petroleum 

Refineries, Petrochemical Plants, Iron Steel Plants, Power Generating Plants, they were 

financed largely by foreign loans (bilateral or multilaterals). These loans were supposed to be 

regenerative in nature but their performances have consistently deteriorated due to interplay 

of various negative aggregates in the Nigerian economy starting from unstable socio-political 

structure, under capitalization, management problems etc.  

Since there is low capacity utilization and consistent deterioration on output level, there is 

no doubt that their contribution to the gross national product as projected will be low also. 

Thus, the cost of servicing the loans has outweighed the projected returns thereby resulting in 

excessive project burden whereas the reverse should have been the case. In Nigeria, available 

data revealed that Nigeria‘s external debt service payments in 2002 was US$1.2 billion, 
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indicating an increase of US$0.6 billion from actual debt service payment of US$1.82 billion 

in 2003. In 2004, a total external debt service payment of US$1.75 billion reflecting a 

decrease of US$0.054 billion or 3.01 percent against 2003 payment. This payment comprised 

of principal repayment of US$1.17 billion and principal repayment of US$117 billion and 

interest payments and commitment changes of US$0.589 billion (Nwaeze et al.,2015). 

Payments to the Paris Club of Creditors took the Lion‘s share amounting to US $0.994 

billion or 56.67 percent. The sum of US $0.487 billion or 27.77 percent was paid to 

multilateral institutions. US$0.090 billion or 5.14 percent to London Club US$0.171 billion 

or 9.76 percent to the Promissory Note holders and US$0.012 billion or 0.66 percent to non 

Paris club Bilateral Creditors. It is important to note that the US $1.75 billion debt service 

paid in 2004 is actually well below the debt service payment due for the year, which was US 

$2.99 billion. This arises from the fact that Nigeria has not fully serviced its Paris Club debts 

as an amount of US $2.23 billion was due while only US$0.99 billion was paid (Nwaeze et 

al.,2015). Against this background, the paper intends to examine the impact of external debt 

on economic growth in Nigeria with it main focus on GDP and investment.   

2. LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

2.1 External Debt and Economic Growth  

External debt is the term that describes the financial obligation that ties ones 

party(debtor country) to another (lender country). It usually refers to incurred debt that is 

payable in currencies other than that of the debtor country. In principle, external debt includes 

short-term debts, such as trade debts which mature between one and two years or whose 

payment would be settled within a fiscal year in which the transaction is conducted. External 

debt may be incurred through a number of transactions such as; trade, contractor-finance, 

supplies credit, private investment and public borrowing. Source of loan that make up 

external debt include banks, international financial market (euro money and capital markets) 

international organization e.g. IMF and the World Bank international loans and multilateral 

private loans. 

Foreign loans are organized international credit negotiated between two countries, on 

terms acceptable to them in today‘s world, the lender countries are usually the advanced 

industrialized countries of Europe, Asia (Japan) and North America while the borrowing 

countries are the poor under developed countries of the thirds world in Africa, Asia and Latin 

America, From the stand point of the latter, foreign loans are ostensibly for development 

purposes or to facilitate industrial progress, or for improving the quality and quantity of food 

production. The ultimate objective is to increase the standard of living of the generality of the 

people. (Nwoke, 1990). Arnone et al., sees external debt as that portion of a country‘s debt 

that is acquired from foreign sources such as; foreign corporations, government or financial 

institutions. External debt is that part of the total debt of a country that is owed to creditors 

outside the country. The debtors can be the government, corporations or private households. 
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When the government spends more than it receives which results in the use of some 

sort of security to cover the deficiency which normally lead external debt as source of fund. 

The aggregate of securities over timeless redemption is called the national debt (Ajayi, 1991; 

Chrisand Samson, 2012). The fore-going statement points to the fact that government 

accumulates debt simply by running deficits through borrowing on the distribution of such 

securities. Also, national debt consists of all securities issued by the federal government and 

held by the Central Bank of Nigeria, individual and foreigners, government agencies and trust 

funds, private sector as well as those held by commercial banks. On the concept of debt 

burden, Cohen (1992) cited in Chris and Samson (2012) posited that external debt does not 

constitute a burden when contracted loans are optimally deployed and the returns on 

investment is enough to meet maturing obligations, while the surviving of the domestic 

economy is not undermined. He added that where the reverse is the case, then a debt service 

burden will emerge. 

To properly gauge the gravity of debt burden on Nigerian economy, Anyanwu (1997) 

cited in Chris and Samson (2012) argues that neither the overall level of indebtedness nor the 

aggregate level of debt service payment is an adequate measure of a region or country‘s 

problem. He suggested that they should be used in combination with other debt indicators to 

get a more accurate picture of the situation. According to Nzotta (2004), these other indicators 

include: the external debt of GDP ratio of debt service to federally collected revenue, the ratio 

of interest payments to debt stock, and the ratio of outstanding debt stock to GDP. These 

indicators according to him show the degree of the severity or intensity of external debt 

burden. Nzotta (2004) described debt service burden as the weight of debt service payment 

relative to the proportion of national income devoted to servicing of economy. They 

concluded that debt service problem would arise when maturing obligations cannot be 

redeemed owing to either bad leadership or insolvency problem (Chris and Samson, 2012).

  

 Economic growth on the other hand is a fundamental requisite to economic 

development. Essentially, economic growth is associated with policies aimed at transforming 

and restructuring the real economic sectors. According to Aigbokhan (1995); cited in Ismaila 

and Imoughele (2015), economic growth means an increase in the average rate of output 

produce per person usually measured on a per annum bases. It is also the rate of change in 

national output or income in a given period. Economic growth is the increase of per capita 

GDP or other measure of aggregate income. It is often measured as the rate of change in real 

GDP. Economic growth refers only to the quantity of goods and services produced.  Godwin 

(2007); cited in Ismaila and Imoughele (2015), defines economic growth as an increase in real 

GDP, that is, gross domestic product adjusted for inflation. The growth can either be positive 

or negative. Negative growth can be referred to by saying that the economy is shrinking. This 

is characterised with economic recession and economic depression. Ullah and Rauf (2013) 
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noted that whenever there is increase in real GDP of a country it will boosts up the overall 

output and we called it economic growth. The economic growth is helpful to increase the 

incomes of the society, help the nation to bring the unemployment at low level and also 

helpful in the deliveries of public services. In a broader sense, economic growth is a steady or 

sustained process through which the productive capacity of a nation can be increased over 

time to bring about rise in the level of national output (GDP). Therefore, economic growth is 

a fundamental and desirable phenomenon in the development process that every country 

strives to achieve and maintain (Maijama‘a and Mohammed, 2013). 

The origin of Nigeria‘s external debts dates back to 1958 when a sum of US $28 

million was contracted for railway construction. Between 1958 and 1977, the level of foreign 

debt was minimal, as debt contracted during the period were the confessionals debts from 

bilateral and multilateral sources with longer repayment periods and lower interest rates 

constituting about 78.5 % of the total debt stock. From 1978, following the collapse of oil 

prices, which exerted considerable pressure on government finances, it became necessary to 

borrow for balance of payments support and project financing. This led to the promulgation of 

Decree No 30 of 1978 limiting the external loans the federal Government could raise to 5 

Billion Naira. The first major borrowing of US$1 billion referred to as jumbo loan was 

contracted from the international capital market (ICM) in 1978 increasing the total debt to US 

$2.2billion. Thereafter, the spate of borrowing increased with the entry of state governments 

into external loan contractual obligations. While the share of loans from bilateral and 

multilateral sources decline substantially borrowing from privates sources also increased 

considerably. Thus by 1982, the total external debt stock was US $13.1 billion. Nigeria‘s 

inability to settle her import bills resulted in the accumulation of trade areas amounting to US 

9.8 billion, between 1983and 1988. The insured and uninsured components were US $2.4 and 

US$7.4 billion respectively. A reconciliation exercise which took place between 1983 and 

1988 with London and Paris club reduced amount to US $3.8 billion with an accrued interest 

of US $1.0 billion bringing the total to US $4.8 in 1998(Chris and Roland; 2010). 

The external debts rose further to US $33.1 billion in 1990 but declare to US $27.5 

billion in 1991 and increased steadily to US $32.6 billion at end of Dec. 1995.The total debt 

outstanding at the end of 1999 was US $28.0 billion with Paris club constituting the highest 

source with a share of 73.2 % in 1999 prior to the canvass made for debt cancellation. 

Contrary to the illusory- image of an ―oil-rich‖ country, Nigeria is a heartily indebted poor 

country. Its total external debt stock, as at December 2000, is estimated by the Nigerian 

government at about $28.3 Billion it includes arrears amounting to $14.7 Billion and late 

interest of over $5.Billion. A significant proportion of this debt (75%) is owed to official 

creditors (Chris and Roland; 2010). 

The bulk of Nigeria‘s debt was incurred at non confessional terms during the late 

1970s and early 1980s, during a period of significantly low interest rate regime when the 
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London inter Bank offered Rate (LIBOR) hovered between 3% and4%.The debt grew rapidly 

through the eighties due to accumulation of debt service arrears and escalation of market 

interest rate. LIBOR peaked at 13% in mid 1989. As a result, the pre-1984 debt of most 

developing countries, Nigeria inclusive quadrupled by 1990. The collapse in oil price 

compounded by poor economic policies, bad management and unfavorable loan terms, made 

it externally difficult to service the mounting external debt obligation, particularly those due 

to the Paris club. Hence despite the rescheduling in 1986, 1989 and 1991 arrears continue to 

amount, which further worsened the debt problem. Some progress was made however in 

restricting the commercial debts, and Nigeria has continued to service that category of debt as 

at when due (Chris and Roland; 2010). 

The trend of the external debts highlights the fact that much of the country‘s external 

debt is owed to fifteen creditor countries belonging to the Paris club, as a percentage of the 

total external debt, Nigeria‘s indebtedness to this group rose almost consistently from about 

30% in 1983 to about 80% in 2001. This huge external debt constitutes a major impediment to 

the revitalization of its shattered economy as well as the alleviation of debilitating poverty. In 

terms of traditional debt indicators, the debt profile started deteriorating during the second 

half of the eighties, and reached precautions level in the mid – 1990s, before recording a 

slight improvement (Chris and Roland; 2010). 

As at December 2000, Nigeria‘s debt stock amounted to about 75 % of GDP and 

about 180 % of export earnings. Debt service due in 2000 was about US$3.0 billion or 14.5 % 

export earnings. In 1999, for example, spending on health represented about 0.2% of GDP 

and 0.7 % of GNP compared with 3.4 % (US$1.5billion) annual budget spent on debt 

servicing during the same period. In 2000, US$1.9 Billion was used for debt servicing 

translating to about 4 times Federal Government budgetary allocation to education and about 

12 times the allocation to health while in 2001 debt service payment was US$2.13 billion 

which amounted to 6 times of the Federal Government‘s budgetary allocation to education 

and 17 times allocation to health for that year. As of December2004 the total external debt of 

the country stood as US$39.9 billion, and US$20.5 billion as of December 2005. Because of 

the debt cancellation agreement with Paris Club, the major creditor to the country, the total 

external debt was greatly reduced to about US$5 billion as of December 2006(Chris and 

Roland; 2010). 

 According to Ajayi and Oke (2012) external debt burden had an adverse effect on the 

nation income and per capital income of the nation. High level of external debt led to 

devaluation of the nation currency, increase in retrenchment of workers, continuous industrial 

strike and poor educational system which lead to the depression of the economy of Nigeria. 

Chris and Samson (2012) appraised the relationship between external debt management 

policies and economic growth of Nigeria and established that GDP, exchange rate, fiscal 

deficit, London Interbank offered rate, and terms of trade are the major determinants of 
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external debt in Nigeria. The result further revealed that the severity of the debt within the 

period is reflected in the country‘s inability to meet the debt service obligations, particularly 

scheduled debt services in relation to its foreign currency earnings, it explains why the 

country had rescheduled its debt from time to time. Ekperiware and Oladeji (2012) examined 

the effect of external debt relief on economic growth in Nigeria using quarterly data from 

1980 to 2009. Chow test was employed to determine the structural break relationship between 

external debt and economic growth. The result of the Chow test showed that the 2005 external 

debt relief caused a structural break in economic growth relationship with external debt in 

Nigeria. The study further showed that beside the reduction in aids, resources were freed for 

economic growth projects in health and education sectors. Conclusively, the external debt 

relief did make available resources for economic growth in Nigeria.  

Similarly, Aminu et al., (2013) investigates the impact of external debt and domestic 

debt on economic growth in Nigeria between 1970 to 2010. Ordinary Least Square (OLS) 

method of regression analysis and Granger causality test were employed to determine the 

relationship between the variables of the study. The results of OLS also revealed that external 

debt possessed a negative impact on economic growth while domestic debt has impacted 

positively on economic growth (GDP). The result further reveals that there is a bi-directional 

causation between external debt and GDP, that there is no causation existed between domestic 

debt and GDP, and that no causation existed between external debt and domestic debt. Osuji 

and Ozurumba (2013) examined the impact of external debt financing on economic growth in 

Nigeria using annual time series data for the period 1969 to 2011. The study employed Vector 

Error Correction Model (VECM) to determine the long-run and short-run relationship 

between the variables. The result reveals that London debt financing possessed positive 

impact on economic growth while Paris debt, Multila and Promissory note were inversely 

related to economic growth in Nigeria. Imimole et al.,( 2014) examines the extent to which 

Nigeria‘s external debt relates to indices of ability to pay in order to ascertain its sustainability 

and to identify the main determinants of her external indebtedness for the period 1986 to 

2010. The study employed Vector Error Correction Model (VECM) to determine the long-run 

and short-run dynamic relationship between the variables. The result from cointegration test 

showed presence of long run relationship between external debt and the explanatory variables. 

The study also found that the main determinants of Nigeria‘s external debt are gross domestic 

product, debt service and exchange rate. Nwaeze et al., (2015) examined the impact of 

external debt management on the growth of the Nigerian economy for the period 2003 to 

2013. The study employed Ordinary Least Square (OLS) technique involving multiple 

regression. The result of this study shows that debt service payment exerts a significant 

impact on economic growth of Nigeria. The result further revealed that external debt stock 

showed an insignificant effect on economic growth of Nigeria.  
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Furthermore, Fredrick et al., (2010) examine the relationship between GDP growth 

rate and external debt in Kenya over the period of 1964-2012. Macroeconomic debt growth 

model was estimated using ordinary least square method. The study reveals a negative 

association between GDP growth and external debt, implying that an increase in GDP growth 

leads to a reduction in the level of external debt stocks. Rifaqat and Usman (2012) examined 

external debt accumulation and its impact on economic growth in Pakistan for the period 

1970 to 2010. The study employed Vector Error Correction Model (VECM) to determine the 

long-run and short-run dynamic relationship between the variables. The result revealed that 

external debt exerts a negative impact on economic growth; clearly indicated that higher 

external debt discourages economic growth. Therefore, it verified the occurrence of debt 

overhang situation in Pakistan during the period of the study. Abu et al., (2015) analyses the 

extent to which the external debt burden impacts on a country‘s gross domestic product 

(GDP) using data from Highly Indebted Poor Countries over the period 1970 to 2007. The 

study employed ARDL dynamic panel regression to determine the long-run and short-run 

relationship between the variables. Finding of the study reveals that in the short-run as well as 

in the long-run, a reduction in debt stock would have significantly increased the growth 

performance of the indebted nations. 

2.2 Theories of External Debt and Economic Growth 

Several theories have been promulgated by scholars in a bid to explain the issue of 

external debt as it relate to economic growth. These theories include Debt-Cum-Growth 

model, Neoclassical theory, Keynesian theory and Solow model of growth and external debt. 

Debt-cum growth‖ literature, in which emphasis has mainly been on foreign 

borrowing for investment purposes, i.e. for filling the gap between domestic investments and 

saving. The Debt-cum-Growth Model considers debt capacity in terms of the benefit and cost 

of borrowing in the process of economic growth. The basic argument is that a country will 

maintain its capacity to service debt provided that additions to its debt overtime contribute 

(sufficiently) to growth. A ‗debt‘ cycle is proposed, in which the behavior of capital flows 

may change over a number of stages which are closely linked to the course of economic 

growth. The merit of the debt cum-growth model lies in its summary of the complexities of 

the debt growth mechanics into a simple and readily understandable insight, namely that any 

debt strategy will only work, ultimately, if there is sufficient economic growth to support it. 

However, in terms of analyzing debt capacity in a more specific manner, the Debt-cum 

Growth Model framework suffers from a number of conceptual problems relating to its 

theoretical underpinning and the rigidity of its basic assumptions. A particular weakness of 

the model focuses solely on the saving investment gap. Yet, given that external financing will 

have been made available in foreign currency and the saving surplus most therefore somehow 

be converted into foreign exchange. By not considering the performance of the external sector 

of economy, the Debt-cum-Growth Model is silent on this transformation problem. 
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According to the Neoclassical growth theory, debt has a direct effect on economic 

growth. This is because the amount borrowed, if used optimally, is anticipated to increase 

investment. As long as countries use the borrowed funds for productive investment and do not 

suffer from macroeconomic instability, policies that distort economic incentives or sizable 

adverse shocks, growth should increase and allow for timely debt repayment. However, the 

indirect effect of debts is its effect on investment. The transmission mechanism through 

which debts affect growth is its reduction on the resources available for investment by debt 

servicing. Also, public debt can act as an implicit tax on the resources generated by a country 

and create a burden on future generations which come in the form of a reduced flow of 

income from a lower stock of private capital. This in turn, may lead to an increase in long-

term interest rates, a crowding out of private investments necessary for productivity growth, 

and a reduction in capital accumulation (Abula and Ben, 2016). 

Keynes viewed fiscal policy as the best policy that brings about growth in any 

economy since it acts in the interest of the general public. According to Keynes, when the 

government embark on public borrowing to finance its expenditure, unemployed funds are 

withdrawn from the private pockets such that the consumption level of private individuals 

remains unaffected. This funds when injected back into the economy by the government leads 

to a multiple increase in aggregate demand causing an increase in output and employment. 

Hence, public borrowing can be used to influence macroeconomic performance of the 

economy. However, the indirect effect of public borrowing is its effect on investment. The 

transmission mechanism through which debts affect growth is its reduction on the resources 

available for investment by debt servicing. Also, public debt can act as an implicit tax on the 

resources generated by a country and create a burden on future generations which come in the 

form of a reduced flow of income from a lower stock of private capital. This in turn, may lead 

to an increase in long-term interest rates, a crowding out of private investments necessary for 

productivity growth, and a reduction in capital accumulation (Abula and Ben, 2016). 

Solow growth model is built on a closed economy framework, which makes use of 

labour and capital as its means of production. Under this scenario the implication of external 

debt on growth can be seen through its effect on the domestic saving which in turn is use as 

investment in a closed model. The general effect of external debt on the Solow growth model 

can be analyzed by looking at the individual effects of the debt overhang and debt crowding 

theories on the Solow growth model. According to the debt overhang hypothesis, the 

government in an attempt to amortize the accumulated debt will increase tax rate on the 

private sector (as means of transferring resources to the public sector). This will discourage 

private sector investment and also reduce government expenditure on infrastructure as the 

resources are used to pay up huge debt service payments instead of being put into good use. 

This will lead to a reduction in total (private and public) investment in the economy and a 

shift downward of both the investment and production function curves in Solow growth 
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model. On the other hand, in the case of debt crowding out, in a bid to clear their outstanding 

debts, the government makes use of their revenue from export earnings and in some cases 

transfer resources including foreign aid and foreign exchange resources to service their 

forthcoming debt. Those countries which transfer revenue from export earnings which can be 

used in investment in the economy to avoid huge debt payments will discourage public 

investment. This in turn will decrease economic growth and will shift both the investment and 

production function curves in Solow growth model downward (Dereje, 2013; Lawal, 2016). 

3. METHODOLOGY 

3.1 Model Specification 

The paper adapts Neoclassical growth theoretical framework. The neoclassical growth 

model can be specified as shown in equation 3.1 

Y = f(L,K) 

……………………………………………………………………..3.1 

The equation 3.1 can be extended to capture external debt variables as shown in equation 3.2 

Y = f(L,K, ED) 

………………………………………………………………..3.2 

Where Y represents output, L represents labour, K represents capital, and ED represents 

external debt.  

Following El-Mahdy and Torayeh (2009), Karagol (2002) and Cunningham (2003) 

(Moses,2014), equation 3.2 can be transformed into stochastic linear regression to examine 

the impact of external debt on economic growth and investment in Nigeria. 

To examine the impact of external debt on economic growth in Nigeria, equation 3.2 

can be specified as: 

GDPt = α0 + α1EDSt + α2LFt + α3GFCFt + µt 

……………….………………….3.3 

Where GDP represents gross domestic product proxy as economic growth, EDS represents 

external debt stock, LF represents labour force, GFCF represents gross fixed capital formation 

proxy as investment stock, t represents time trend, α0represents constant or intercept, α1to 

α3represents parameters estimated, and µ represents error term.  

 To examine the impact of external debt on investment in Nigeria, GFCF can be made 

subject in equation 3.3 and specified as follows: 

GFCFt = β0 + β1EDSt + β2LFt + β3GDPt + µt 

…………………..……………….3.4 

Where GFCF represents gross fixed capital formation proxy as investment stock, EDS 

represents external debt stock, LF represents labour force, GDP represents gross domestic 

product proxy as economic growth, t represents time trend, β0represents constant or intercept, 

β1to β3 represents parameters estimated, and µ represents error term.  

3.2 Estimation Technique   
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In order to estimate the models stated above, the study employed Ordinary Least 

Square (OLS) method of regression analysis. This method was employed because of its 

simplicity and reliability. Ordinary Least Square (OLS) method of regression analysis is 

efficient unbiased and consistent estimator. 

3.3 Data Issues 

The data for the study were obtained from World Bank (2016) which includes: first, 

external debt stock (EDS) representing total external debt owed to non-residents repayable in 

foreign currency, goods, or services measured in current U.S. dollars. Second, gross domestic 

product (GDP) measured in current U.S. dollars. Third, GFCF representing gross fixed capital 

formation measured in current U.S. dollars. Fourth, LF representing labour force comprising 

people aged 15 years and above who meet the International Labour Organization definition of 

the economically active population.  

4. ANALYSIS AND DISCUSSION OF THE RERULT 

4.1 Impact of External Debt on Economic Growth in Nigeria 

In this section, the paper analyzed the impact of external debt on economic growth in 

Nigeria. The result presented in table 4.1 shows that there is a negative but insignificant 

relationship between external debt stock (EXDS) and economic growth (GDP) in Nigeria at 

5% level of significance. A percentage increase in EXDS will cause GDP to decrease by 

about 0.1%. This finding is consistent with Aminu et al.,(2013) and Rifaqat and Usman 

(2012). Aminu et al., (2013)revealed that external debt posed negative impact on economic 

growth while domestic debt has impacted positively on economic growth (GDP) while 

Rifaqat and Usman (2012)revealed that external debt exerts a negative impact on economic 

growth. The result further indicated that there is a positive and significant relationship 

between labour force (LF) and economic growth (GDP) in Nigeria at 1% level of 

significance. A percentage increase in LF will cause GDP to increase by 2.6%. This finding is 

connected with the fact that the there is abundant labour supply in Nigeria. The result also 

shows that there is a positive and significant relationship between gross fixed capital 

formation (GFCF) and economic growth (GDP) in Nigeria at 1% level of significance. A 

percentage increase in GFCF will cause GDP to increase by about 0.5%.  This indicated the 

importance of investment in accelerating economic growth. 

Table 4.1: Impact of External Debt on Economic Growth in Nigeria 

Dependent Variable: LOG(GDP) 

Variable Coefficient Std. Error t-Statistic Prob.   

C -30.15824 6.713859 -4.491938 0.0002 

LOG(EXDS) -0.097657 0.103368 -0.944747 0.3555 

LOG(LF) 2.643961 0.383415 6.895812 0.0000 

LOG(GFCF) 0.494716 0.055926 8.845932 0.0000 
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Source: Author‟s Computation              

Note that: R
2
 = 0.9837, F-Stat (Prob) = 423.9 (0.0000), D-W Stat = 1.4796 

 Similarly, R
2
 value indicated that the independent variables accounted for the about 

98.37% of the variation in the dependent variables while the remaining is captured by the 

residual. The probability value of F-statistics shows that the independent variables are jointly 

significant at 1% level of significance while the Durbin Watson statistics value did not shows 

any evidence of autocorrelation in the model. Therefore, the model is acceptable. 

4.2 Impact of External Debt on Investment in Nigeria 

In this section, the study examined the impact of external debt on investment in 

Nigeria. The result presented in table 4.2 shows that there is a positive but insignificant 

relationship between external debt stocks (EXDS) and gross fixed capital formation (GFCF) 

in Nigeria at 5% level of significance. A percentage increase in EXDS will cause GFCF to 

increase by about 0.1%. This implies that if external debt properly utilized have direct 

positive effect on economic growth indirectly through its effect on investment. The result also 

shows that there is a negative and significant relationship between labour force (LF) and gross 

fixed capital formation (GFCF) in Nigeria at 1% level of significance. A percentage increase 

in LF will cause GFCF to decrease by 3%. This implies that although there is abundant labour 

supply in Nigeria, most of them are unskilled. The result further indicated that there is a 

positive and significant relationship between economic growth (GDP) and gross fixed capital 

formation (GFCF) in Nigeria at 1% level of significance. A percentage increase in GDP will 

cause GFCF to increase by about 1.6%. 

Table 4.2: Impact of External Debt on Investment in Nigeria 

Dependent Variable: LOG(GFCF) 

Variable Coefficient Std. Error t-Statistic Prob.   

C 33.75024 15.18170 2.223087 0.0373 

LOG(EXDS) 0.072665 0.188764 0.384950 0.7041 

LOG(LF) -3.008056 1.055950 -2.848673 0.0096 

LOG(GDP) 1.593669 0.180158 8.845932 0.0000 

Source: Author‟s Computation                        

Note that: R
2
 = 0.9595, F-Stat (Prob) = 166.0 (0.0000), D-W Stat = 1.1364 

 Similarly, the R
2
 value indicated that the independent variables accounted for about 

95.95% of the variation in the dependent variables while the remaining is captured by the 

residuals. The probability value of F-statistics shows that the dependent variables are jointly 

significance at 1% level of significance while the Durbin Watson statistics value did not 

shows the presence of autocorrelation in the model. Therefore, the model is accepted.     

 

CONCLUSION AND RECOMMENDATION 
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Based on available data, the study empirically observed that Nigeria‘s external debt is 

not sustainable in terms of wiliness and ability to pay, it was equally observed that the 

country‘s external debt is characterised by capital flight as a results of external debt 

accumulation which is evident in the ratio of country‘s reserves to external debt. The paper 

concludes that external debt negatively affect economic growth in Nigeria and positively 

affect investment in Nigeria. Therefore, the paper recommends that an analysis of the 

economic and social profitability of all external debt financial projects should be made to 

ensure that the returns would be in excess of the interest and capital repayment; that the aim 

will be to prevent the deadweight effect of external debt on the economy and make it 

sustainable; and that the use of external borrowed fund for government project must be 

closely monitored in order to ensure that they are applied efficiently and effectively on 

productive venture which are self-liquidating.  
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Abstract 

The study examines the impact of debt servicing on the level of infrastructures in Nigeria and 

argues that continuous increase in debt servicing has tended to undermine allocation for 

capital expenditure thereby affecting provision of critical infrastructures. The objective of the 

study is to assess impact of debt services on infrastructure in Nigeria. The study uses both 

descriptive and econometric approaches in the context of Ordinary Least Squares (OLS) for 

data covering the periods, 1999-2016. The study found that debt servicing grows faster than 

the growth of capital expenditure. It was also discovered that debt servicing and exchange 

exerted negative impact on government capital expenditure. It is therefore recommended that 

government may consider a situation where external debts should be contracted solely for 

economic reasons and not for social or political reasons. This is mainly to avoid accumulation 

of external debt stock overtime and prevent unproductive debt servicing in Nigeria. 

Keywords: External Debt, External Debt Servicing, Infrastructure, Capital expenditure, 

Ordinary Least Square 

1. INTRODUCTION 

The ever increasing external debt service payments driven by higher level of external 

borrowings from several foreign multilateral and bilateral Creditors like the Parish Clubs, 

London Clubs, Africa Development Bank (AfDB) etc havebeen a major threat to the growth 

of the Nigerian economy. Sulaiman and Azeez (2012) argued that the resultant effect of large 

accumulation of debt exposes the economy to high debt burden. Nigeria is about therichest on 

the continent of Africa, yet due to the numerous macro-economic problems, such as 

inflation,unemployment, sole dependency on crude oil as a major source of revenue, 

corruption and mounting external debtand debt service payment, majority of her citizen live 

below the poverty line.According to Omoleye, Sharma, Ngussam, and Ezeonu (2006), the 

genesis of Nigeria‘s external debt can be traced to 1958 when $28 million wascontracted from 

the World Bank for railway construction. Between 1958 and 1977, the need for external debt 

was onthe low side. However, due to the fall in oil prices in 1978 which exerted a negative 

mailto:johnaiyedogbon@gmail.com
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influence on governmentfinances, it became necessary to borrow to correct balance of 

payment difficulties and finance projects. The firstmajor borrowing of $1billion referred to as 

Jumbo loan was contracted from the international capitalmarket (ICM) in 1978 increasing the 

total to $2.2 billion (Adesola, 2009).In the 1970s, oil contribution shot up from about 11% to 

22% of Gross Domestic Products (GDP), 26%to 81% of government revenue and from 58 to 

96% of export earningsin the 1980s. The effect of fluctuations of oil prices on the economy, 

were the dwindlingof the revenue accruable to government and this constrained the ability of 

the Federal Government to embark on huge investments in social infrastructures.In such 

sectors as roads, building, education, oil and power generation, very little progress was made, 

but a large proportion of government revenue wentto highly subsidized and unviable projects 

in virtually every sector of the economy. 

 

In the 1980, theNigerian economy began to experience problem occasioned by disturbances in 

the world oil market that led to a sharp drop in export revenueand government finances. 

Accordingly, debts (both domestic and external) were incurred by government leading to an 

enormous rise in the country‘s fiscal deficits (Onodugo, 2014). However, the stringent control 

measures pursued by successiveadministration failed to deal with the structural economic and 

financial problems. AsAnyanwu, (1994) puts it, the major problems of the economy such as 

balance ofpayments disequilibrium, mounting external debt obligations, unemployment, 

andinflation were symptoms of a more fundamental problem - the structural weaknessof the 

economy - especially its over-dependence on the oil sector.The burden and dynamics of 

external debt show that they do not contributesignificantly to financing economic 

development in developing countries. In mostcases, debt accumulates because of the servicing 

requirements and the principalitself. Like most developing countries of the world, Nigeria 

relies substantially onexternal funds for financing its development projects such as iron and 

steel mills, roads and building constructions, electricity generation plants etc. Such external 

funding usually takes the form ofexternal loans which are usually serviced at a very high rate 

of interest.Essentially, the spate of borrowingincreased with the entry of the state government 

into external loan contractual obligation. According to theDebt Management Office (DMO), 

Nigeria‘s external debt outstanding stood at N17.3 billion. In 1986, Nigeria had toadopt a 

World Bank/International Monetary Fund (IMF) sponsored Structural Adjustment 

Programme (SAP), with aview to revamping the economy making the country better-able to 

service her debt (Ayadi and Ayadi, 2008). 

Data from the DMO showed that the total external debt service payment for the year 2004 

was $1.75 billion compared to $1.81 billion in 2003, reflecting a decrease of $0.054 billion or 

3.01%. The external debt service payments of $1.75 billion comprised of principal 

repayments of $1.17 billion, and interest payments and commitment charges of $0.589 

billion. Payments to the Paris Club creditors took the lion‘s share amounting to $0.994 billion 
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or 56.67%. $0.487 billion or 27.77% was paid to multilateral institutions, $0.090 billion or 

5.14% to London Club, $0.171 billion or 9.76% to the Promissory Note holders and $0.012 

billion or 0.66% to non-Paris Club bilateral creditors. These debt service payments in 2004 

were actually below the debt service due for the year of $2.99 billion. This arises from the 

fact that Nigeria has not fully serviced its Paris Club debts, as an amount of $2.23 billion was 

due while only $0.99 billion was paid. The shortfall transforms into arrears and attracts severe 

penalty interest. ‗This very process has contributed to the explosion in Nigeria‘s external debt 

stock over the years,‖ the debt office said. 

Notably, external debt servicing has taken a toll on government finances thereby affecting the 

provision of critical infrastructures. According to the Islamic Development Bank (IDB), 

Nigeria spends close to 80% of its revenue to service debt. However from the DMO, the 

country spent 28.1% of its revenues servicing debt in 2015 but rose to 35.32% in 

2016.Nigeria has made various efforts over the years to solve the problem of external debt 

management and so she adopted strategies involving refinancing, restructuring, buy back, 

collateralization, debt conversion arrangements and different external borrowing guidelines. 

The payment and servicing of such loans are public expenditure and the cost of servicing 

public debt (domestic and external) may expand beyond the capacity of the economy to cope, 

thereby impacting negatively on the ability to achieve the desired fiscal and monetary policy 

objectives.  

 

A rising debt burden may constrain the ability of government to undertake more productive 

investment programmes in infrastructure, education and public health and debt servicing has 

been found to be hindrances to infrastructural growth in Nigeria. To avoid such situation, 

government must ensure that the quantum and structure of the nation‘s debt be carefully 

managed in a manner that is consistent with the country‘s growth and development 

aspirations. It is against this backdrop that the study is undertaken.The objective of the study 

therefore is to assess the extent at which debt service payments affect infrastructural 

provisions in Nigeria. Expectedly, the rest of the paper is structured as follows. Section two 

presents brief review of related literature. Section three highlights the method of study while 

section four discusses the findings. Finally, section five concludes the paper with policy 

remarks. 

 

2.The Literature 

Infrastructure is basic physical and organizational structuresneeded for the operation of a 

society or enterprise, or the services andfacilities necessary for an economy to function. 

Onodugo (2014) defines infrastructures as the set of interconnected structural elements that 

provide frameworksupporting an entire structure of development. It is an important term for 

judging a country or region‘s development.The term typically refers to the technical structures 
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that support a society,such as roads, buildings, bridges, water supply, sewers, electrical grids, 

telecommunications etc. It can also be defined as the physical components of 

interrelatedsystems providing commodities and services essential to enable, sustain, 

orenhance societal living conditions.Oyedele (2012) posits that there are two types of 

infrastructure, ―Hard and Soft‖ infrastructure. Hard infrastructure refers to the large physical 

networks necessary for the functioning of a modern industrial nation, whereas soft 

infrastructure refers to all the institutions which are required to maintain the economic, health, 

cultural and social standards of a country, such as the financial system, the education system, 

the health system, the governance system, and judiciary system, the security system (Oyedele, 

2012). 

 

In the case of external debt, it is an amount of money owed by one country to another country 

orforeign agency for goods purchased on credit or/and services rendered to it or itsagencies. 

Such external debts include official trade debts, promissory notes, letters ofcredit and medium 

and long-term debts.External debts are loans borrowed by developing countries from their 

developed counterparts.According to Adesola (2009), the borrowers are governments, 

parastatals and the private sector. The loans areobtained from sources such as the World 

Bank, AfDB,foreign governments, and private creditors, mainly banks. The lenders of 

funds(creditors) have organized themselves into two major clubs for the primary purpose 

ofnegotiating repayments of principal and interest with individual nations. They are theParis 

and London Clubs.The Paris Club of official creditors handles the rescheduling of loans 

provided orguaranteed by governments or their official agencies. Among other things, it 

covers therepayments of arrears due in a specified 12-month period. It requires a debtor 

nationto have a stabilization programme with the IMF before the terms of rescheduling 

arehonoured. It usually does not deal with debts that already are associated with astabilization 

programme with the IMF. Neither does it usually deal with debts that havealready been 

rescheduled or with short-term debts. 

 

The London Club, also popularly known as the London Club of Bankers, is made up ofmore 

than 360 creditor banks. This club negotiates commercial bank credits. Theyalways insist on 

the full payment of arrears of interests before signing any reschedulingagreement as well as 

the continuous payment of interest, even when the debt is inprocess of being restructured. Its 

terms cover loans falling due in the next two years;the linking of interest rates to London 

Inter-Bank Offer Rate (LIBOR); a refinancing orrescheduling fee of different amounts; the 

requirement that the debtor nation have anadjustment programme with the IMF before 

negotiations commence. The terms of theLondon Club are rarely favorable to debtor 

countries. More often than not, debtor nations findthemselves negotiating rescheduling and 

paying debts endlessly. 
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Theoretically, external borrowing has been taken as apanacea for closing the gap between 

saving and investment. This increase in external debt hasraised debt servicing, which takes a 

large chunk of Federal Government expenditure. It hasalso been argued that the huge rise in 

total expenditure for debt service payment was as aresult of low domestic investment which 

issupposed to enhance growth and development (Obadan,1991).Oke and Sulaima (2012) 

point out that developing countries contracted large amounts ofdebts often at highly 

concessional interest rates particularly in the 1970s. It was believed thatsuch loans would 

place the countries at faster development path through higher investmentand faster growth. 

But as debt service ratios rose very high in the 1980s, it became obvious tomany of the 

indebted countries that debt repayment, apart from imposing a constraint toeconomic 

performance in their countries, it would be virtually impossible to repay backthese loans and 

leave a favourable balance to support their domestic economy. Governmentpositive intention 

of borrowing to meet fiscal responsibility often becomes a source ofdecline in economic 

development. Cambell (2009) posits that government debt can quicklybecome a burden on the 

economy and weakens its foundations and advocates thatpolicymakers must recognize that 

accumulating debt also accumulates risk by increasing theclaims on yet unrealized future 

income as the country has paid huge amount of money for loans and interest. 

 

Adenike, Adekunle and Abiodun (2007) note that Nigeria has been paying approximately $1 

billion annually to Paris club creditors and $0.8 billion to other multilateraland commercial 

creditors. Besides, Nigeria has never met up with US $3 billion debt servicesrequired to be 

paid to creditors every year. This resulted to the accumulation of arrearscoupled with penalty 

charges which continuously increase the total debt stock.Consequently, macroeconomic 

objectives are frequently being distorted from attention on loan servicingthereby thwarting 

development intention.Onodugo (2014) opines that in a country like Nigeria, government 

plays an importantintervention role in order to achieve the broad macroeconomic objectives 

ofstability and growth. The case for government intervention is further strengthenedin 

situations of market failures such as monopoly, non-provision of some publicgoods and 

services. Very often therefore, the financial requirements of governmentexpenditure 

programmes exceed available financial resources mobilized throughtaxation, resulting in a 

deficit or budgetary gap. This therefore makes borrowingimperative to fill the gap. In 

financing the budget deficit, public sector borrowingcan either be from external or domestic 

sources or both. As Onodugo (2014) asserted ―public sector borrowing results in public debt 

whichmay be either domestic or external public debt.‖ The main reason for raising external 

loan by developing countries like Nigeriais to bridge the domestic resource gap in order to 

accelerate economicdevelopment. Such borrowing is healthy provided the loans are 

judiciously usedfor production (not consumption) and handled in such a way as to facilitate 
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theeventual repayment and liquidation of the debt. According to Udoka and Anyingang 

(2010), the countrystarted externalborrowing in order to quicken the pace of her economic 

development.  

 

Empirically, a number of researchers haveexamined the effect of external debt servicing on 

macroeconomic variables.Cohen (1993) presents the relationship between the face value of 

debt and investment as a ―Laffer curve‖. From his findings, when outstanding debt increases 

above a certain threshold, the expected repayment and investment begins to fall. ―The premise 

is that, if debt will exceed the government‘s repayment ability with some probability in the 

future, expected debt service is likely to be an increasing function of the country‘s output 

level. Thus, some of the returns from investing in the domestic economy are effectively 

‗taxed‘ away by existing foreign creditors and investment by domestic and new foreign 

investors are discouraged‖. Karogol (2002) investigates both the short-run and long-run 

relationships between economic growth and externaldebt service for Turkey during 1956-

1996. The study employed a standard production function model through multivariate co-

integration techniques. The results showed one co-integrating equation while debt service is 

negatively related to economic growth in the long-run.Audu (2004) examines the impact of 

externaldebt on economic growth and public investment in Nigeria. His study concludedthat 

debt servicing pressure in Nigeria has had a significant adverse effect on thegrowth process of 

the country. He added that Nigeria frequently diverts resourcesto take care of pressing debt 

service obligations instead of being allocated to thedevelopment of infrastructures that would 

improve the well-being of the citizenry. 

 

Ogboru (2006) identifies corruption as a major factor which undermines infrastructural 

development through its negative influence on investment and its ability to lower the amount 

and quality of public infrastructure supplied to the nation as a whole. His study investigates 

the relationship between foreign debts and Nigeria‘s infrastructural development and verified 

the effect of corruption in the country‘s debt crisis from 1980-2000. Using quantitative and 

qualitative approaches in the context of OLS, the study found that the debt stock and debt 

servicing further reduces the lean resources available in the country for infrastructural 

development purposes while corruption diverts resources from education, health, industries, 

roads etc. to private pockets. The study argues that corruption is a major underlying factor 

manifested in the form of bad roads, decaying infrastructures, inadequate medical services, 

falling educational standards and the disappearance of foreign loans. Corruption distorts the 

economy through waste, misallocation and misappropriation of resources, thereby 

contributing to the debt problem exacerbated by debt servicing in Nigeria. Usman (2006) 

evaluates the differentdebt-relief initiatives put forward by the various creditorgroups and 

international financial institutions to deal withthe debt over hang of third world countries, 
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especially inSSA. Using Nigeria as a case study, he notes that the various relief efforts 

proposed by thecreditors have little effect on the debt problem partlybecause the initiatives 

are inappropriate and partlybecause the macroeconomic management of the debtorcountries is 

ineffective.  

Adepoju, Salau and Obayelu (2007) assess the effects of external debtmanagement on 

sustainable economic growth and development in Nigeria. Theirstudy concluded that though 

debt is an important resource needed to supportsustainable economic growth; a huge external 

debt without servicing as it is thecase for Nigeria before year 2000 constituted a major 

impediment to therevitalization of her shattered economy as well as the alleviation of 

debilitatingpoverty.Ayadi and Ayadi (2008) examine the impact of the huge external debt 

with its servicing requirements on economicgrowth in Nigerian and South African. The 

Neoclassical growth model which incorporates externaldebt, debt indicators and some 

macroeconomic variables was employed and analyzed usingOLS and Generalized Least 

Square (GLS) methods. Their finding revealed negative impact of debt and itsservicing 

requirement on the economic growth of Nigeria and South Africa.Adesola (2009) exploresthe 

effect of external debt service payments on sustainable economicdevelopment in Nigeria. 

Using data from 1981 to 2004 and employing OLS, he found that debt payments to London 

club creditors, Paris club creditors, promissory notes holders and other creditors have 

significant impact on the gross domestic product and gross fixed capital formation. 

Specifically, the study found that debt payments to Paris club creditors and promissory notes 

holders were positively related to GDP and GFCF, while in the case of London club creditors 

and other creditors, a negative significant relationship was observed. 

Uma, Eboh and Obidike (2013) investigate the influence of total domestic debt,total external 

debt and servicing of external debt on economic development in Nigeriafrom 1970-2010. 

Employing the OLS, the results show that total domestic and totalexternal debts are 

insignificant and inversely related to economic development. The study also found that debt 

servicing payment relates positively and insignificant on economicdevelopment.Onodugo 

(2014) focuses on the impact of external debt on infrastructural development in Nigeria for 

the periods, 1999-2012. Employing OLS, the study found that external debt had negative 

effect on economicgrowth while the impact of interest rate is positive. Amaefule and Umeaka 

(2016) examine the effects of government‘s borrowings on infrastructural development in 

Nigeria. The study uses capital expenditure as a proxy for infrastructural development and 

reveals that a positive relationship exists between federal government capital expenditure and 

domestic debt and no significant relationship between capital expenditure and foreign debt 

was observed. The study utilizes OLStechnique to determine the relationship between the 

variables on data spanning 1986-2015. 

3.  The Model 



 

159 
 

The study adopts simple linear multiple regression in the context OLS in which infrastructure 

is made a function of some macroeconomic variables. According to Nworji and Oluwalaiye 

(2012),spending on capital projects like roads; airports, health, education, telecommunication 

etc. are referred to as capital expenditure. These expenses on capital projects (capital 

expenditure) bring about improvement in the infrastructural status of any nation. Thus in this 

study, infrastructural development has been subsumed in government capital spending. The 

model is stated thus; 

)1..(..........................................................................................).........,,( EXCDSVfGCE   

In stochastic log-term, equation 1 becomes: 

)2.(......................................................................21 tInEXCInDSVInGCE ttt    

Where: 

GCEt = Government capital expenditure at time t; DSVt = Debt servicing at time t; EXCt = 

Exchange rate at time t; α = constant and β1 – β3 are parameters to be estimated while εt is 

white noise error term. It is expected that an increase in debt servicing should lead to 

reduction in government capital expenditure. Similarly, an increase in exchange rate has a 

similar effect in debt servicing. Thus, a negative relationship between dependent and 

explanatory variables is expected.  

4.   Structure and trend of capital expenditure and debt servicing in Nigeria 

Table 1 reveals the level of capital expenditure and debt servicing to GDP ratio between 1999 

and 2007. It can be observed that the country‘s debt servicing took a sharp turn and more than 

doubled her capital expenditure. While the amount of money devoted to debt service 

witnessed astronomical increase, the amount devoted to capital expenditure dwindled.Thus, 

the growth rate of the variables shows that debt servicing had more robust growth than capital 

expenditure.  

Table 1: Growth rate of capital expenditure and debt servicing in Nigeria , 1999-2016 

Year Government capital expenditure 

(%) 

Total debt servicing 

(%) 

Exchange rate (N/$) 

1999                     61.2              41.1          92.7 

2000                    -51.9               -4.4        102.1 

2001                     83.2              24.0        111.9 

2002                    -26.7             -45.1        121.0 

2003                    -24.8              54.9        129.4 

2004                     45.3               -3.0        133.5 

2005                     47.9                3.8        132.1 

2006                       6.3            269.5        128.7 

2007                     37.5            -86.5        125.8 

2008                     26.6       50485.0        118.6 
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2009                     20.0            -99.1        148.9 

2010                   -23.3         8179.9        150.3 

2011                      3.9              -0.8        153.9 

2012                     -4.8            -16.7        157.5 

2013                    26.7               1.5        157.3 

2014                   -29.4             16.6        158.5 

2015                      4.5              -4.5        193.3 

2016                  -22.4               6.7        253.5 

Source: DMO, CBN statistical Bulletin (2016) and annual report and statement of account 

(various issues) 

The increases in debt servicing can be attributed to high debt stock whendevelopments in the 

oil market, instability in agricultural commodity prices, adverseterms of trade and high real 

interest ratesmade debt and debt servicingobligations of the country unsustainable (Sanusi, 

2003).Accordingly, the following factors greatly contributed to the severity of the country‘s 

debtcrisis: high fiscal deficits, unfavorable borrowing terms; uncontrolled externalborrowing, 

mismanagement of borrowed funds, excessive use of short-term credit andmedium term 

market loans, inadequate debt management policies, staggering balanceof payments deficits 

and monetary expansion. 

 

 

Fig 1:  Trend of government capital expenditure and debt servicing 

 

 

Regression estimate of the impact of DSV and EXCR on GCE 

GCE = 9.40 – 0.11DSV - 0.01EXCR 
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            (6.3)      (-2.5)          (2.4)             

R
2
 = 0.61, DW = 2.10, F-stat = 6.7 

 

The result reveals that both debt servicing and exchange rate exert significant negative impact 

on government capital expenditure since all t-statistics (in parenthesis) are up to 2.0 by rule of 

thumb and are statistically significant. A 1% increase in debt servicing and exchange rate led 

to a reduction in government capital expenditure by 0.11% and 0.01% respectively. The 

model further reveals that the explanatory variables account for 61% variation in government 

expenditure. Also, no autocorrelation is detected in the study as revealed by the DW statistics 

while the F-stat shows that the entire model is significant. The finding gave credence to that 

of Ayadi and Ayadi (2008), Onodugo (2014) but contrary to Adesola (2009),  Uma et al, 

(2013) and Amaefule and Umeaka (2016). 

 

5.  Concluding Remarks 

The study examines the impact of debt servicing on the level of infrastructures in Nigeria and 

argues that continuous increase in debt servicing has tended to undermine allocation for 

capital expenditure thereby affecting provision of critical infrastructures. The study uses both 

descriptive and analytical approaches for the investigation. The study found that debt 

servicing grows faster than the growth of capital expenditure. The study also found that debt 

servicing and exchange exerted negative impact on government capital expenditure. In the 

last few decades, the proportion of interest payments in total debts service in Nigeria has been 

high in absolute terms and that it is still on the increase. Interest payments constitute a major 

cause of concern in the country‘s debt servicing difficulties.  For instance in the last two 

years, Nigeria‘s total debt increased to N12.60 trillion ($65.42 billion) as of December 2015, 

up from N11.2 trillion in 2014, DMO (2016). In  a statement on its website, the DMO said 

foreign bonds and loans stood at $10.7 billion or N2.1 trillion at the end of December, 

equivalent to about 16% of total debt and up from $9.71 billion at the end of 2014. The 

DMO‘s statement comes on the heels of announcement by the AfDB that Nigeria had 

requested for a loan of $1 billion to help fund its budget deficit for 2016 fiscal year.  

In December 2015, President Buhari presented a N6.08 trillion budget to the National 

Assembly, an increase from N4.4 trillion over the preceding year, an action the government 

hopes will help tackle an economic crisis triggered by the plunge in oil prices. At present, 

Nigeria‘s external debt servicing rose from US$1794.9 million in 1999 to over US$353,094.5 

million in 2016. This does not favour provision of infrastructures in Nigeria. A notable 

exception in Nigeria is where the Federal Government‘s interest-to-revenue ratio has risen 

from 33% in 2015 to 59% in 2016. ―As monetary policies in advanced economies continue to 

normalize, and global interest rates increase, proactive public debt management will be 

needed to manage rollover risks in the region.‖ In the fourth quarter of 2016, GDP fell by 
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1.7% (year-on-year). In 2015, Nigeria suffered its first economic contraction in 25 years as a 

result of a drop in oil exports amid low prices and foreign-currency shortages that raised 

inflation to a record high. The implications of the debt problem for the national economy are 

quite obvious. The completion of a number of projects is frustrated because of the inability of 

the country to obtain new credit facilities, such as medium and long-term financing. The debt 

servicing, Ogboru agrees, utilizes a substantial amount of the country‘s foreign exchange 

resources. 

Over time, Nigeria has been borrowing without limits while various countries set limits 

forthemselves with a view to managing their countries debt burdens with minimal impact of 

debt servicing on the economy. For example, theUSA has a debt limit of $14 trillion, where it 

has to exceed this ceiling; Congress approval is required. According to Onodugo (2014), 

Nigeria is gradually slipping into another rising debt trapsince the debt relief deal of 2006 and 

as result experts continue toraise concerns over the DMO position that thecountry‘s current 

debt position is still sustainable. While many Nigerians have argued thatits debt stock of 

about $46.6 in 2004 was not sustainable, the DMO has avarred that the present debt of the 

country issustainable. A former Minister of Finance, Dr. Okonjo-Iwela declared that Nigeria‘s 

debt-to-GDP ratio of 20% was below government ceiling of 30% and International standards 

of 60%. This same argument is currently been conversed as the DMO Director-General, Dr. 

Abraham Nwankwo, who insisted that the country‘s public debt-to-GDP remained sustainable 

despite the slump in crude oil prices. According to him, while other countries base their 

borrowing on debt-GDP ratio of 56%, Nigeria would not exceed 19.39% until 2017. As he 

puts it: ―Our debt continues to be sustainable, despite all these volatilities in the international 

capital market and the collapse of oil prices…..‖  

 However, during her visit to the country in 2016, the Managing Director of the International 

Monetary Fund (IMF), Christine Lagarde, said given the determination and resilience so far 

displayed by Buhari and his team, Nigeria does not need any loan from the Fund. She stated 

that though Nigeria did not need IMF loan, fiscal discipline was needed for the country to be 

sustainable. What is clear is that despite efforts made by Obasanjo administration to ensure 

that Nigeria exit from indebtedness, thesucceeding administrations seem to have returned to 

the era of borrowing therebyplunging Nigeria into another debt trap with attendant debt 

servicing. 

Consequently, it is recommended that external debts should be contracted solely for economic 

reasons and not for social or political reasons. This is to avoid accumulation of external debt 

stock overtime and prevent an obscuring of the motive behind external debt.Secondly, the 

authorities responsible for managing Nigeria‘s external debt should adequately keep track of 

the debt payment obligations and the debt should not be allowed to pass a maximum limit so 

as to avoid debt overhang.Lastly the Nigerian government should promote exportation of 
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domestic products as a high exchange rate will make our goods more attractive in the foreign 

market and will increase foreign exchange earnings. 
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Abstract 

The study empirically investigate the nexus between financial inclusion and inclusive growth 

from selected West and East African countries. Using the non-stationary heterogeneous panel, 

the study found out there was a short run and long run relationship between financial 

indicators (such as broad money and domestic credit to financial institutions) and inclusive 

growth. In addition, consumer prices which is one of the macroeconomic factors has a 

significant impact on inclusive growth. Therefore, the study recommend that government 

policies should be geared towards motivating economic agents to make use of their financial 

resources through the appropriate channels in order to boost economic growth and 

productivity. 

Keywords: Financial Inclusion, Inclusive Growth, Non-Stationary Heterogeneous Panel 

1.0 INTRODUCTION 

In the new global economy, financial inclusion has become an increasingly and central issue 

for inclusive growth. It has evolved from the notion that financial institutions need to expand 

infrastructure to cater mostly for rural people into a holistic concept with practical and 

quantifiable gains for countries, with an impact on processes linked to socio-economic 

developmentand mostly resulting in economic growth (Oji, 2015). 

A growing GDP is an evidence of a society, getting its collective act together for progress. As 

its economy grows, a society becomes more strongly organised, more compactly interwoven 

(Swamy, 2010). Growth is good, sustained high growth is better and sustained high growth 

with inclusiveness is best of all. Inclusive growth in the economy can only be achieved when 

all the weaker sections of the society, including agriculture and small scale industries, are 

nurtured and brought on par with other sections of the society in terms of economic 

development. 
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Intuitively, the growth of an economy is also dependent on the growth of the rural market in 

the country. Therefore, the availability of quality financial services in rural areas is of utmost 

important for the growth of the economy as this will enable the large number of rural 

households to fund the growth of their livelihoods.  

Furthermore, an inclusive growth strategy encompasses the key elements of an effective 

poverty reduction strategy and, more importantly, expands the development agenda. 

Developing inclusive financial systems which are financially and socially sustainable, as a 

poverty reduction strategy, should be given priority (Amit Bhandari, 2009).According to 

World Bank report financial exclusion includes four vital areas: savings, credit, transaction 

banking, and insurance. Broadly, financial exclusion can be broadly defined as the inability to 

access basic financial services owing to complications accompanying with access, conditions, 

prices, marketing or self-exclusion in response to unfavourable experiences or perceptions of 

individuals /entities(Kendall, Mylenko, & Ponce, 2010). Therefore, the sections that are 

generally excluded are: marginal farmers, landless labourers, unorganized sector, urban slum 

dwellers, migrants, ethnic minorities and women. Among other things for the exclusion are: 

lack of awareness, low income, social exclusion, illiteracy, sparse population in remote and 

hilly areas with poor infrastructure and lack of physical access, easy availability of informal 

credit, documenting procedures requiring proof of identity and address, high charges and 

penalties, generic products that are currently in the market do not satisfy the needs of the 

sections that are excludedfinancially.  

In the developed countries, the formal financial sector serves most of the population, whereas 

a large segment of the society, in developing countries, mainly the low-income group, has 

modest access to financial services, either formally or informally. Worldwide, 62 percent of 

adults reported having an account – either at a financial institutionsuch as bank or through a 

mobile money provider in 2014 according to the Global Findexdatabase(Demirguc-Kunt and 

Huizingz, 2000). Notwithstanding, the ownership of account varies widelyaround the globe. 

In high-income OECD economies account ownership is almost universal: 94percent of adults 

reported having an account in 2014. In developing economies only 54 percentdid. There are 

wide disparities among developing regions, where account penetrationranges from 14 percent 

in the Middle East to 69 percent in East Asia and the Pacific(Demirguc-Kunt and Huizingz, 

2000). 

Evidently, Africa is an exception to this global picture. This is due to the reason that African 

countries have a high proportion of financially excluded people, which reflects a lack of 

access to and use of formal financial resources. The use of mobile money accounts are 

especially widespread in East Africa than account at a financial institution, where 20 percent 

of adults reported having a mobile money account and 10 percent having at a financial 

institution only. But these figures mask wide variation within the sub region. Evidently, adults 
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in Kenya has the highest number of mobile money account holders at 58percent, followed by 

Somalia, Tanzania, and Uganda with about 35 percent. (Kendall et al., 2010) 

According to the World Bank, the low penetration of banking servicesindicates the high 

proportion of financially excluded people in Africa. In 2011, 54% of theSouth African 

population had accounts at formal financial institutions, while the statisticsfor Kenya, Nigeria, 

Egypt and the Democratic Republic of the Congo (DRC) were 42%, 30%, 10% and 4% 

respectively.The report by a survey conducted by FinAccess in Kenya in 2009, income-

related issues such as lack of income, irregular income and the inability to pay for formal 

financial servicesaccounted for most of the income-related challenges that resulted in 

financial exclusion.Access barriers such as a lack of proper documentation, complex financial 

products andservices, illiteracy and the location of financial institutions were the main reasons 

whyKenyans were unable to use formal financial institutions. Although the research was 

conducted in Kenya, these results highlight challenges that many other African countriesface 

in terms of financially excluded and unbanked populations. 

 

From the foregoing, the objective of this paper therefore is to examine empirically the nexus 

between financial inclusion and inclusive growth in some selected West and East African 

countries. In addition, the study sorts to determine whether there exists a long run common 

trend between financial inclusion and inclusive growth. Thus, the study planned through the 

utilization of dynamic non-stationary heterogenous panel which accounts for non-stationarity 

and endogeneitywhich to be best of knowledge of this study has not been done. This paper is 

divided into five parts. The first part deals with the introduction, the second part reviews 

related literature, the third part presents the methodology, while the discussion of results is 

presented in the fourth part and the final part is conclusion and recommendations. 

 

2.0 Review of Extant Literature  

2.1 Theoretical and Empirical Outcomes 

Inclusive growth refers to growth that is sustainable and inclusive. However, the theoretical 

link can be traced to the works (King & Levine, 1993), (Levine, 2005) and (Levine, 1997) 

which have established theoretical nexus on economic growth and financial development. 

These chains of study have indicated that a well-developed financial institution through 

improve banking sector and the capital market help in boosting economic activities through 

provision of investible funds for economic development. However, the works of 

Ianchovichina & Lundström, (2009); Samans, Blanke, & Corrigan, (2015); Samans, Blanke, 

Hanouz, & Corrigan, (2017) and have linked up inclusive financial among the key indicators 

in the build-up of framework for inclusive growth. On this, they emphasized that financial 

inclusion through financial intermediation of the economy helps in enhancing financial 
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system which transmits to intermediation of the economy through access to financial 

instruments that generates employment and boost economic activities in an economy.  

The empirical studies on the nexus between financial inclusion and inclusive growth could be 

said to be evolving as there are relatively few empirical and analytical works on the subject 

matter. For instance; studies such as Dixit & Ghosh, (2013); Shah & Dubhashi, (2015)Have 

analysed the impact of financial inclusion on inclusive growth with the outcomes being 

identical suggesting that financial inclusion through improve financial systems and services 

plays a crucial role on inclusive growth as it enables households access to funds for 

development. Oji, (2015) further indicated the low level of financial inclusionis anchored on 

demand and supply constraints as the former include;inappropriate regulation, limited 

interoperability, low levels of financial literacy; and latter include factors such as the limited 

capacity of many African financial institutions. The study further noted that these constraints 

have to be eliminated in order to increase the level of financial inclusion so that it benefits 

local economies. 

Studies by Demirguc-Kunt, Klapper, & Dorothe, (2017) and Rodney, (2014) have indicated 

that financial services such as payments services, savings accounts, loans, and insurance have 

significant benefits for consumers with savings playing a greater role among the other 

indicators  and this is, in turn, enhances the possibilities for inclusivity in economic growth. 

Alemu, (2016) and Sharma, (2016); empirically examine the link between financial inclusion 

and inclusive growth. With Alemu (2016) indicating that low level of financial inclusion due 

to lack of physical access had led to poor performance of growth. The study suggests that 

banking regulations in the form of strict lending policy inhibit accessibility of funds from 

banks. Sharma (2016) on the other hand assess the link between financial inclusion indicators 

such as banking penetration, availability of banking services and usage of banking services in 

terms of deposits and economic development where the study found a bi-directional causality 

between geographic outreach and economic development and a unidirectional causality 

between the number of deposits/loan accounts and gross domestic product using the vector 

auto-regression (VAR) models and Granger causality. 

Swamy (2010) also found that financial inclusion in the form of bank-based financial 

intermediation exerts a positive impact on inclusive growth. The study notes that financial 

instruments such as domestic savings, credit to GDP and income per capita have a positive 

impact on inclusive growth through the poverty reduction channel. A key inference from the 

aforesaid studies is that the role of financial inclusion cannot be overstated as it is crucial 

towards the attainment of inclusive growth and development. Therefore, this study seeks to 

contribute to the empirical debate by empirically assessing the nexus between financial 

inclusion and inclusive growth. 
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3.0 Methodology 

3.1 The Data 

Most studies Demirguc-Kunt et al., (2017); Swamy, (2010) have relied on indicators such as 

domestic savings, access to financial institutions, insurance, credit. To be consistent with the 

literature, this study relies on these indicators to empirically evaluate the impact of financial 

inclusion on inclusive growth for a panel of 15 Countries selected from East and West Africa. 

These countries were selected due to the availability of data and the similar growth pattern as 

countries under the Sub-Saharan region of Africa. The summary of the variables is given in 

table 1 below; 

 

Table 1 Data used 

Representation Variables  

Household Household final consumption expenditure per capita 

GrossDom_savings Gross domestic saving 

Domestic_credit Domestic credit by financial sector 

Consumer_prices Inflation, consumer prices 

Electricity Access to electricity (% of population) 

 

Sources of Data: World Bank, World Development Indicator, and World Governance 

Indicator online 

The variables for financial inclusion include gross domestic savings and domestic credit 

see(Demirguc-Kunt et al., 2017; Dixit & Ghosh, 2013; Shah & Dubhashi, 2015; Swamy, 

2010)macroeconomic factors such as inflation and infrastructural development as such as 

access to electricity see (Samans et al., 2015, 2017).  

 

3.2 Model Specification and Description  

This paper extends the work of (Demirguc-Kunt et al., 2017) empirically evaluating the 

impact of these financial indicators on inclusive growth . It therefore adopts and modify the 

dynamic panel model of Pesaran, Shin, & Smith, (1999); Pesaran & Smith, (1995)Specified 

as; 

                                                                        ( )  

 

                                   

Where       means inclusive growth and is measuredby household final consumption 

expenditure;           denotes financial inclusion indicators such as Gross domestic savings 

and Domestic credit by private sector; elect (access to electricity) was used to measure the 
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infrastructural development while consu (consumer prices) was used to measure the impact of 

macroeconomic factors.  

 

3.3 Estimation Techniques 

With the addition of the lagged dependent as an explanatory variable the estimated 

coefficients are at the risk of endogeniety bias. The paper then adopts the Mean group and 

Pool mean group estimators of Pesaran, Shin, & Smith, (1999). This is because the panel is a 

long panel (that is, of long T and N) and these estimators can account for endogeniety bias as 

well as a non-stationary panel. The mean group involves estimating N timeseries regressions 

and averaging the coefficients because the intercepts, slope coefficients and error variance are 

allowed to differ across groups (Pesaran et al., 1999). The Pool mean group on the other hand 

also allows the intercepts, slope coefficients and error variance are allowed to differ across 

groups but restricts the coefficients of the long run to be equal to across all panels (Pesaran et 

al., 1999).  

Based on this, the order of integration becomes important and as such various panel 

stationarity tests would be carried among which include; the Levin, Lin and Chu (2002) which 

test unit root of common process, Fisher-type (Choi, 2001) which test for individual process, 

and Hadri, 2000 which test for common process as well. However, the first two tests are with 

null hypothesis of unit root (non-stationarity) while the Hadri 2000 tests the null of no unit 

root.  

Having determined the stationarity of the panel, the long run , short run and error correction 

model  equation adopted and modified from the work of Pesaran, Shin, & Smith, (1999) is 

given below as; 

'

, , , ,

1 0 0 0
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p q q q
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         (2) 

Where '

ic is a 1 K vector of coefficients of the financial inclusion indicators, ic icand  are 

the coefficients of electricity and consumer prices ib  is the coefficient of lagged dependent 

variable. We then reparameterize equation 2to account for both the short run and long run 

form of the specification as follows; 
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For the error correction model, we have; 
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Where , 1 1 , 1 2 , 1 3 , 1, 1 _i t i i t i i t i i ti t fin incl elecin t nl cc o su          and  

2 3 4
1 2 3

1 1 1

, , ,i i i
i i i

i i i

  
  

  
      which are the long run coefficients obtainedfrom the long 

run equation. 

 

4.0 Discussion of Findings  

The results of the unit root shows that apart from Hadri test, others such as the Levin, Lin & 

Chu and Fisher indicate that the series are of different order of integration (mixture of I [1] 

and I [0]). This can be seen in the summarized version in table 2 below; 

Table 2: Unit root test 

 Null hypothesis: unit 

root with common 

process 

Null hypothesis: 

unit root with 

individual unit 

root process 

Null hypothesis: 

no unit root with 

common unit root 

process 

Variables Levin Lin and Chu Hadri Fisher ( Choi) 

Household -9.04***b
 

-2.01***
b 

106.39***
b 

Electricity -7.63***
b 

-3.36***
b 

-119.53***
b 

Domestic credit -11.77***
b 

-0.72***
b 

46.14**
a 

Gross Domestic saving -4.54***
a
 -2.80***

b 
88.63***

a 

Consumer prices -7.95***
a 

-2.30***
b 

178.24***
a 

Note: a andb denote stationarity at level and at first difference respectively, while ***, **, * 

indicate statistical significance at 1%, 5% and 10% respectively.  

This paper estimated the equations by means of Mean Group (MG) and Pool Mean Group 

(PMG) estimators and thereafter the estimators were subjected to Hausman test. The test has a 

null hypothesis of PMG and an alternative hypothesis of MG as the preferred estimator. The 

PMG estimator isan efficient estimator as the MG is a consistent estimator. The Hausman test 

results significantly make certain the PMG estimator as the preferred estimator. Table 3 

contains the results of using MG and PMG in estimating the relationship between financial 

inclusion and inclusive growth. The result shows that there exist a long run cointegrating 

trend between financial inclusion and inclusive growth with an error correction term of -

0.098. The ECT indicates that the speed of adjustment in the case of a sudden shock is about 

9.8%.The slow rate must have been as a result of the weak financial institutions in the region 

which transmits to low financial inclusion. Furthermore, the result shows that gross domestic 

saving has a positive and significant impact on household final consumption per capita. 

 

 

Table 3: Panel result of Inclusive growth and financial inclusion  
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 (1) (2) (3) (4) 

VARIABLES mg mg pmg pmg 

     

ect  -0.364***  -0.0983** 

  (0.0728)  (0.0386) 

D.(Electricity)  0.278  -23.71 

  (3.517)  (24.73) 

D.(Domestic credit)  -0.190  -1.410** 

  (0.831)  (0.661) 

D.(GrossDomsaving)  -2.534**  -5.109*** 

  (1.018)  (1.685) 

D.(consumer prices)  0.112  0.456 

  (0.222)  (0.565) 

Electricity -67.14  3.125**  

 (87.66)  (1.513)  

Domestic credit -0.385  -3.499**  

 (8.113)  (1.494)  

GrossDomsaving 5.866  16.05***  

 (10.27)  (4.711)  

Consumer prices 14.98  -6.522***  

 (13.42)  (2.404)  

Constant  867.3  71.01*** 

  (756.7)  (25.82) 

     

Observations 345 345 345 345 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 Thecoefficient of the gross domestic savings indicates that in the long run, the household 

final consumption is expected to increase by about 0.16% with an increase in gross domestic 

savings. This is in line with the findings of (Demirguc-Kunt et al., 2017; Swamy, 2010) By 

implication, with the accumulation of savings in the region, there will be enough funds for 

household consumption as this then ensures inclusivity in the region. The finding of the other 

financial indicator of domestic credit by private sector is not fulfilling as it shows a negative 

impact on household final consumption. The coefficient indicates that an increase in variable 

reduces household final consumption by about 0.035%. This is contrary to the findings of 

Swamy, (2010) However, this result may be attributed to the high rate of interest rate charged 
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on credit by these private institutions. The high rates discourage households from borrowing 

funds from these institutionsas they are vulnerable to debt traps.  

The macroeconomic factor of consumer prices which serves as a control was negatively 

related with household final consumption. The coefficient indicates that an increase in 

consumer prices reduces households‘ consumptionby 0.063%. This lends support to the 

suggestion of Samans et al., (2017). This means that majority of the households in these 

regions are poor and are responsive to changes in prices of goods and services. As further 

suggested by Samans et al., 2015, (2017), infrastructural development has a positive impact 

on the inclusivity of an economy. This is in line with our findings as the result showed a 

positive and significant relationship with household final consumption. The coefficient 

implies that an increase in the households‘ access to electricity increases the households‘ 

consumption by about 0.031%. This further suggests that infrastructural development is 

imperative in the developmental process of the region. A motivating outcome of these 

findings is that the financial inclusion variable of domestic savings has a larger impact among 

the other outcomes. This shows the importance of financial inclusion in the inclusive 

developmental process. 

 

5.0 Concluding Remarks and Policy Implications  

The study empirically investigate the nexus between financial inclusion and inclusive growth 

from selected West and East African countries. This is due to the increasing trend of inclusive 

development indicators such as poverty, inequality and unemployment in the region. It is 

important to understand the sundry of financial inclusive facilities that will pave way and 

promote inclusive growth. Using panel ARDL approach, panel data for 15 West and East 

African countries collected for the period 1992–2015 were analysed using mean group and 

pooled mean group estimators. We find evidence of a long run relationship between the 

variables. The coefficient of domestic savings as well as infrastructural development (access 

to electricity) has a positive impact on household final consumption per capita. This implies 

that household consumption increases with accumulation of savings especially when backed 

up by developed infrastructural facilities which could jointly enhances inclusivity in growth. 

Contrary to literature, domestic credit by private sector has an inverse relationship with 

household final consumption as this could be attributed to the high interest rate which 

accompanies borrowing in this region. Also, our result makes a case for macroeconomic 

stability as a panacea for sustained inclusive growth with the findings on the consumer prices 

which exhibit negative relationship with household final consumption. An important 

implication for policy of thisstudy is that efforts geared towards addressing inclusive growth 

in these regions should consider the critical role of financial instruments as indicated in the 

paper. 
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Abstract 

A large amount of studies have theoretically examined and empirically tested the relationship 

between oil price and economic growth (GDP). Though, many of these studies demonstrated 

that the relationship between oil price and economic growth is nonlinear, turning empirical 

attention to modelling the relationship in dynamic form, typically confined to ECM in 

particular. However, this method in many cases did not coherently explore long-run 

relationship and error correction mechanism. More so, traditional cointegration methods 

(Engle-Granger and OLS) are not only seen to weakly capture endogeneity and serially 

correlated errors, but seen also to poorly detect asymmetric relations if they exist between 

variables. In addition, in oil price-growth literature, attention mostly focused on developed 

oil-exporting or -importing countries which leaves dearth of studies on developing countries 

whose oil price fluctuations may be more pronounced. Thus, this study examines asymmetric 

effects of oil price shocks on economic growth, focusing on Angola and Nigeria. We applied 

Nonlinear ARDL (NARDL) method for the analysis to capture both long- and short-run 

asymmetric effects with nonlinear error correction in a single equation. GDP and WTI and 

BRT oil prices data of 1980-2015 were employed. Our results revealed that long- and short-

run asymmetric models for Angola, and Nigeria, respectively, are significant, indicating that 

previous linear model specifications for oil price shocks may have been wrongly specified. 

We found that oil prices have significant impacts with positive and negative effects on 

Angolan and Nigerian economies.  However, the impact is much felt by Angola especially 

when oil price falls. Dynamic multiplier effects graphs (figures) show that Nigerian economy 

responds quickly to positive change in oil price (WTI) than that of Angola which is also rigid 

downward when oil price slumps. Thus, application of expansionary monetary policy (e.g. 

currency devaluation) in stabilizing these economies to support oil revenue when oil price 

falls may have little effect on growth.   

Keywords: Oil Price, Economic Growth, Asymmetric Effects, NARDL, Monetary Policy 

1. Introduction 

A body of studieshaveexaminedeconomic consequences of oil price (OILP) shocks from 

different perspectivesparticularlyon macroeconomic indicatorsincluding its effect on Gross 

Domestic Product (GDP) growth (Law et al., 2017; Hussain et al., 2017), exchange rate 

(Kabiru et al., 2017), inflation (Salisu et al., 2017; Ibrahim and Chancharoenchai, 2014), 
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unemployment (Dogrul and Soytas, 2010), and consumer prices (Ibrahim and 

Chancharoenchai, 2014). Theexaminationsextensively covered manymajor and non-major oil-

exportingand importing economies.Generally, acommon dominance of the views in these 

studies isthat oil-exporting countriesare vulnerable to oil price shocks and that the growthsin 

these countries suffer downturn during oil price slump periodas their economies would be 

unstable and unchartered (Mohaddes and Pesaran, 2016). The OILPstill lingering to risefrom 

the plunge since middle of 2014 to lowest price of $26 per barrel traded as at end of 2016. 

From possible indications, the price of the productis predicted toremain low even below the 

past leveltransacted in 2003 due toprospecting and high level of substitution of hydrocarbon 

oil for shale oiland discovery of oil in largest quantity in the USA, and slow economic 

developments of major oil importers.  

 

The current fall in OILP reopens the arguments on resource curse of negative impact of the 

hydrocarbon on oil-backed economies, but this issue somehow appears controversial. As 

noted, for instance, the downside of the OILP slump found to have no reprehensible effect on 

high-income oil-dependent economies, like Saudi Arabia and Iran (IMF, 2015). But the effect 

is found to have played an important role in driving recessionson low-incomecounterpartsand 

reinventing ofeconomic policies in those countries especially oil-rich developing countries. 

For instance, this is more likely made Nigeria to devalue their currencies and redefined their 

oil policies for possibility of cushioningoil price tremor on its economy. The distortionary 

effect of OILPis one of the concernswhy stakeholders and practitioners in resource-rich 

countries, as such, theyclosely focuson itsmovements. A large amount of studies have 

theoretically examined and empirically tested the relationship between oil price and economic 

growth (GDP). Most of these studiesfocused on non-major oil-exporting countries (for 

example see Kabiruet al., 2017; Dogrul and Soytas, 2010; Andreopoulos, 2009), or mixed net 

oil-exporters and non-net oil exporters (for example see Salisuet al., 2017, Ibrahim 

andChanchaoroenchai, 2014; among many others). Though, many of these studies 

demonstrated that the relationship between oil price and economic growth but assumed that 

the relationship is linear, only few assumed it is nonlinear. However, the nonlinearity often 

typically confined to ECM in particular which did not coherently capture long-run 

relationship and error correction mechanism, turning empirical attention to modelling the 

relationship in more dynamic form. More so, traditional cointegration methods (Engle-

Granger and OLS) are not only seen to weakly capture endogeneity and serially correlated 

errors, but seen also to poorly detect asymmetric relations if they exist between variables. In 

addition, in oil price-growth literature, attention mostly focused on developed oil-exporting or 

-importing countries which leaves dearth of studies on developing countries whose oil price 

fluctuations may be more pronounced. Analysis of the of oil price-economy nexus will be 

more comprehensively understood when investigation extended to developing net oil 
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producers, particularly who are members of the Organization of the Petroleum Exporting 

Countries (OPEC). This is because oil price serves as main determinant these members‘ 

economies, astheir economies heavily dependent on oil, and on which oil price fluctuations 

may have a significant implications. OPEC, being a key player in international oil market, 

often infers in oil marketwith the aim of secure fair and stable prices for petroleum 

producersand in achievinggreaternationalcontrolandsocio-economicdevelopment for its 

member countries (Ovadia, 2016). As often perceived, OPEC member countries‘ economies 

severely suffer from the oil price downside shock. Due to a fall in oil price, for instance, it is 

claimed that OPEC member countries lost about 1 trillion US$. However, the effect appear 

not overtly have equal negative impact on all themembers‘ economies as gross domestic 

product of some members, for example OPEC high-income countries such Saudi Arabia and 

Iran,areprojected to rise even at dwindling oil price period. Though the OPEC members 

consist of developed and developing countries, and if oil price falls, it mostly affectsoil-

exporting developing countries, is this true to OPEC developing countries?In other words, 

does the impact of oil price slump vary among OPEC members? More specifically, one may 

also ask:to what extent the devaluation of currencies embarked upon by some OPEC member 

countries revamp their economic growths in the wake of oil price fall? Thus, this study 

examines the response of economiesto oil pricefluctuations, with focus on two major OPEC 

member countries, Nigeria and Angola, in attempt to provide answers to these questions.  

 

This paper contributes to literature in three aspects. First, it provides new evidence that sheds 

light on theimpact of oil price shocks on growth. Specifically, it explores whetherthere 

existsasymmetric effects in theOILP–growth relationship. Second, if there is clear evidence 

that oil price and economic growth are cointegrated,and that cointegration over shifting-

regimes is significantly different, then previous linear model specifications for oil price 

shocks mayhave been wrongly specified. This is because if negative ranges of the 

relationshipdiffer, in absolute impact, compared to positive ranges, linear model cannot 

capture such dynamic relationships, but this can be accommodatedin a nonlinear model. 

Third, the findings of the present study may be helpful in policymaking to accommodate 

dwindling effect of oil price on economy. This will minimize negative shock and such action 

would strength the economy. Section two describes oil price hypothetical behavior, and 

section three provides some background on relatedresearch that had examined the relationship 

between oil priceshocks and key macroeconomic variables. Section four explains the data and 

methods used to analyze the macroeconomic performance of oil price shock, and section five 

discusses the results, while final section providessome concluding remarks and possible 

extensions forfuture research. 

 

2. Oil price hypothetical behavior 
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A large number of studies have examined the behavioral relationship of oil price shocks with 

key macroeconomic indicators,particularly with economic growth, exchange rate, 

unemployment and inflation in oil-exporting and -importing countries in recent years. The oil 

price shocks is commonly seen to have two-side behavioral effects; thedown-trendbehavioral 

effect, which is argued to be reprehensible to oil-exporting countries and good to oil-

importing countries; and the soar-trendbehavioral effect, which is argued to have opposite 

effect to two oil-trading countries. 

 

The analysis of the oil-effect on major oil-exporting countries, and even oil-explorating, for 

instance ofAngola, Nigeria and Ghana, Ovadia (2016) observed that there is co-movement 

between oil price and economic growth. He opinedthat oil priceis a strong determinant of 

growth of oil-reliant economy as the countries‘ economies are heavily reliant on oil revenue 

for social and economic development.Thus,oil price shock (decrease) may lead to slow 

economic growth. Similarly, as discussed by Mohaddes and Pesaran (2016), oil price 

downtrend effectis more likely tohave negative impact on economic growthin major oil 

producers‘ countries as they hugely loose revenues during the dwindle period; and as such 

they reimburse their loss of revenues by raising supplies.However, there is mixed view on the 

influence of oil price changes on exchange rate (see Benassy-Quereet al., 2007).Apart from 

others factors, Choudhryet al. (2014) and Ibrahim andChanchaoroenchai (2014) admitted that 

oil pricefluctuations may influence depreciation of domestic exchange rate, a preposition not 

supported by Aliyu and Tijjani (2015) who viewedthat devaluation of domestic currency in 

the wake of oil price fall may not cushion the negative influence of the unfavorable oil 

price.But Choudhryet al. (2014) recommended that if an economy is oil dependent, currency 

depreciation may enhance its growth.  

 

Also, the effect of oil price on unemployment is widely spread in literature. Focusing on 

efficiency of wage model, Kin et al., (2015) observed that the decrease in the price of oil 

leads to decrease in price level and thus increase in real wage which consequently rises 

unemployment rate.Theoretically, an oil price-decreased shock often downsizes oil-dependent 

economy. This is because, in such an economy, government expenditure mostly drives and 

determines the GDP (economic activities). Thus, a fall in oil price reduces revenues to oil-

backed governments which in many cases leads them to increase taxes, and reduce tax-cut/-

holiday (borrow in rare cases), in financing its portfolios. Such action decreases production 

and slows growth which consequently may lead to labour laid-off and increase in 

unemployment rate, as labor is seen as a substitute factor of production for energy (Dogrul 

and Soytas, 2010). Thus, one could admit that employment rate in oil-exporting economy 

may linearly related to oil price.Similarly, most oil-exporting countries are prone to confront 

inflation shock, though the level of the rate may differ on economy of each OPEC member 



 

181 
 

country. For instance, a fall in price of oil more likely to influence governments in increasing 

taxes and interest rate as alternative means of generating income, the action which may 

increase cost of production and consequent lead to a general high price in the economy.   

 

 

3. Theoretical and Empirical Reviews 

Many studies hadcontributed to literature over tracking the impact of variations of oil price on 

macroeconomic indicators of which they either focused on supply side (oil-exporting) or 

demand side(oil-importing) (see Salisuet al., 2017; Abdel et al., 2016; Ibrahim and 

Chancharoenchai, 2014; Ewing and Thompson, 2007; Nikbakht, 2009; Brown and Yucel, 

2002). Particularly, the impact of oil price on GDP of oil-reliant economies is widely 

recognized owing to it contribution to oil-economy, especially developing economies. Nigeria 

and Angola are among net oil-exporting countries whose economies are indeed heavily 

depend on petroleum resources. For instance, both in Angola and Nigeria, crude oil exports 

accounts for over 80 percent of government‘s annual revenue, and GDP of the duo from crude 

oil accounting for over 40% (see Adedejiet al., 2016; Ovadia, 2014; 2012). The foreign 

earnings realized are used to sustain their economies in order to foster physical, political and 

social development. The global oil prices which plummeted to less than US$40 per barrel in 

the last quarter of 2015 (IMF, 2015) unleashed an external shock on Angolan and Nigerian 

economies. For instance, oil receipt in Nigeria received in 2016 was amounted to about 

US$27 billion (OPEC, 2017). This figure is far below what the country usually earned in the 

previous years. However, fall in the revenue has been attributed to fall in the price of crude oil 

in the international market (CBN, 2015). 

 

Nagmiet al., (2016) opined that oil prices (have witnessed profound fluctuations) are volatile 

in nature and this has implications for the performance of (macroeconomic variables) 

economic growth and development, posing great challenges for policymaking. The author 

claimed that transmission mechanisms through which oil prices (have impacted on) influence 

real economic activity include both supply and demand channels. The supply side effects are 

related to the fact that crude oil is a basic input to production and consequently an increase in 

oil price leads to a rise in production costs that induce firms to lower output. Oil price 

changes also entail demand side effects on consumption and investment. Thus, the impact 

(positive or negative) which oil price volatility could have on economy largely depends on the 

degree at which the oil determines the economy, and of course, the ruling market price of oil. 

The Nigerian economy uniquely qualifies as both an oil exporting and importing economy by 

reason of the fact that she exports crude oil, and also imports refined petroleum products, 

however, her production far above consumption. (IEA, 2016) 
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An increase in oil production and price helps boost economic growth in the oil-exporting 

countries, many of these countries may also benefit from the spillover-effects on trade, 

tourism, and financial inflows. Likewise, adverse effect of a fall in the price more often 

pronounced on oil-exporting economies. As Ghalayini (2017) observed, the recent sharp 

decline in world oil prices, combined with OPEC-imposed production cuts, decline in oil 

demand due to discovery of shale oil, as alternative energy, and reduced capital inflows slow 

economic growth of many developing oil-wealth countries. However, the case is not same for 

developed oil-economies, like Saudi Arabia, Iran, and United Arab Emirates,whose growths, 

as predicted, would not overtly affectedwhen there is negative shock (IMF, 2015). As IMF 

report (2015) highlighted, this may either due to economies‘ diversification strategies these 

countries have employed or policies implemented that accommodate negative shock or both, 

help to keep their GDP from being “disequilibrated”. This, obviously, is not the case for 

developing economies as sharp drop in oil prices nosedived the economy with resultant 

effects on macroeconomic activities that support growth and sustainable development. 

Gunuet al., (2010) opined that oil prices have been highly volatile since the end of World War 

II becomes even more serious in recent time. This has implications for the economies of oil 

exporting countries, particularly oil dependent countries like Nigeria. The paper examined the 

impact of these fluctuations on macroeconomic of Nigeria. Using VAR, the impact of crude 

oil price changes on four key macroeconomic variables was examined. The results show that 

oil prices have significant impact on real GDP, money supply and unemployment. Its impact 

on the fourth variable, consumer price index was not significant. This implies that three key 

macroeconomic variables in Nigeria are significantly explained by exogenous and the highly 

volatile variable. Hence, the economy is vulnerable to external shocks. Consequently, the 

macroeconomic performance will be volatile and macroeconomic management will become 

difficult. 

Oyeyemi (2013) observed that oil prices, traditionally have been more volatile than many 

other commodity or asset prices since World War II and has have a lot implications on major 

macroeconomic variables such as inflation, money supply, capacity utilization and economic 

growth to mention a few. This paper investigated the growth implications of crude oil price 

shock in Nigeria. Empirical analysis was conducted by applying the multiple regression of the 

ordinary least square technique to the annual data on the Nigeria economy for the period 

1979-2010. The model was found to be significant and most of its estimates are as expected. 

The study revealed that the shock in the price of crude oil in the global oil market that period 

produced a long–term effect on economic growth in Nigeria. 

Ismail and Babajide(2015) examined the impact of oil price shocks and their transmission 

channels to selected macroeconomic variables which serve as proxies for economic activities 

in Nigeria using quarterly data from 1980Q1 to 2011Q4. Empirical analysis was carried out 

using VAR framework. Further the Impulse Response Function (IRF) and the Variance 
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Decomposition (VDC) were carried out to trace the impact of oil shocks to the Nigerian 

economy. The result showed that oil price shocks have negative impact on nearly all the 

variables used in the analysis; furthermore the asymmetric relationship between oil price 

shocks and GDP was not established as the effects was found to be minimal in all the tests 

results. The result clearly illustrated that oil price decreases affect most of the macroeconomic 

indicator (specifically, oil price decrease affects trade balance, inflation, government revenue 

and exchange rate). 

In their research, Alley et al., (2014) examined the effect oil price on the Nigerian economy 

for the period 1981-2012. This research showed that shocks in oil price insignificantly 

impedes economic growth, hence oil price changes impact was negative. While oil price 

significantly improves it. The significant positive effect of oil prices on economic growth 

stresses the conventional wisdom that the high oil prices are beneficial to the oil-exporting 

country like Nigeria. However, the oil price shocks created undermining and uncertain 

effective fiscal management of oil revenues. This, indeed, has been the hallmark of Nigerian 

economy till date. 

Caldara et al., (2016) observed that shock in oil supply account for 50 percent of oil prices 

fluctuation, and shock in demand only account for 30 percent in changes of oil price. They 

stressed that lower oil prices driven by supply shocks depressed economic performance in oil-

exporting economies, while it boosts economic activity in oil-importing economies.Thus, this 

helps explaining the muted effects of oil price changes on global economic activity. They also 

found the selection of oil market elasticity essential to understanding the nature of oil price 

volatility and to measuring the size of the complications of oil price on economic activity. 

In empirical literature related to the impact of changes in oil price on economic growth, it is 

observed that many of the previous studies assumed linear adjustment exists between the two 

variables. For example, results from studies by He, Wang and Lai (2010), Sayed (2010), 

Rafiq, Salim and Bloch (2009), Lescaroux and Mignon (2008) and Lardic and Mignon (2008) 

found linear and positive relationships between oil price and economic growth. More 

recently, a large of studies, such as  Oladosu, Leiby, Bowman, Uría-Martínez, and Johnson 

(2018), Ishmael, Rivi and Idisi (2017), Gunmi, Buhari and Muhammad (2016), Ratti and. 

Vespignani (2015), Monesa1 and Qazi (2015)also found similar evidence. Although, Gadea, 

Gomez-Loscos and Montanes (2016) and Jawa (2013) could not establish linear significant 

effects of changes in oil prices on economic growth for the economies studies. Many these 

studies focused on Non-OPEC countries whose economies are not fully depend on oil, and on 

which changes in oil prices may not have a significant influence. A few studies that focused 

on OPEC member countries, like Monesa (n.d),who examined the impacts of oil prices on 

economic growth of selected OPEC: Algeria, Iran, Kuwait, Saudi Arabia, Nigeria and 

Venezuela;found mixed results. 
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A common assumption of these studies is that the relationship between economic growth and 

oil price is linear. This assumption is based on using standard linear models(for example, 

ECM, Granger causality, VAR) as wellas the standard unit roots (Augmented Dickey-Fuller, 

ADF) and cointegration analysis (Engel-Granger, and Johensenand Juseliuscointegration). 

Enders and Siklos (2001) however noted thatsuch assumption may be misleading since it 

tends to result in model misspecification if the actualrelations are n on-linear. This assertion 

also recently supported by Shin et al., (2013) as they recognized that key macroeconomic 

variablestend to response differently (nonlinear) to different regimes, and such assumption 

may lead to wrong policy prescription if economy reacts asymmetrically over oil price 

positive-negative changes.More so, traditional cointegration methodshave been seen to 

weakly capture endogeneity and serially correlated errors, and seen also to poorly 

detectnonlinear (asymmetric) relations if they exist between variables.In addition, the 

attention of many these studies mostly focused on developed oil-exporting or -importing 

countries which leaves dearth of studies on developing countries whose oil price fluctuations 

may be more pronounced. As Salisu et al. (2017) rightly observed that oil price asymmetries 

is a better approach when dealing with oil-exporting economies. 

 

Based on the context described above, it is however from literature difficult to draw a 

conclusion about the effect of oil price shock on economic growth. The relationship between 

the variablesneeds to further explore by applying nonlinear approach which this study is 

addressed in the subsequent sections.  

 

3.1 Nonlinear ARDL Cointegration Framework 

The recently developed nonlinearautoregressive distributed lag (NARDL)model is applied in 

thispaper. Common nonlinear modelling in the context of cointegrating long-runtypically 

confined to the error correction mechanism (ECM) procedure based on either the threshold 

ECM associated with Balke and Fomby(1997), or the Markov-Switching ECM of 

Psaradakiset al., (2004), or the smooth transitionregression ECM developed by Kapetanioset 

al., (2006). The strength of ECM method often relies on the assumptionthat the underlying 

cointegrating relationship between variables is linear. This reads that the positive and negative 

impact of a regime shift independent variable is similar on dependent variable.However, this 

may be excessively restrictive in the case where the assumption is not hold(Schorderet, 2003; 

Shin et al., 2013). For this important limitation of ECM, dynamic (asymmetric) threshold has 

been suggested to explore underlying relationship among macroeconomic variables. NARDL 

is a new technique for detecting nonlinearities focusing on thelong and short-run asymmetries 

among the macroeconomic variables. NADLtechnique was advanced by Shin et al., (2011), 

an extended version of the linear ARDL into a dynamic model. Thus, the model is refined 

with ability to capture nonlinearities and error correction mechanism as it can separately 
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discern positive and negative contingency pass through effects and robust to the stochastic 

behaviorof the variables.  

 

Shin et al., (2011), argue that thedirection of asymmetry may switch between the short-run 

and the long-run, emphasizing that a positive shock may have a larger absolute effect in the 

short-run while a negative shock may have a larger absolute effect in the long-run (or vice-

versa). The simplicity and flexibilityof NARDL framework capture such complex 

phenomena. In Shin et al.,‘s (2011)specification, an extractive series from Pesaran and Shin 

(1999), Pesaranet al., (2001), and Schorderet (2003),nonlinear asymmetric 

cointegratingmodel was written as: 

 

       
       

                                                                        

 

where   and    are the associated long-run parameters,  and   are scalar variables, 

assumed to be stationary at first difference, I(1),  arek x 1 vector of regressors 

decomposedinto positive and negative partial sum processes:      
    

  and    is 

independent distributeddisturbance with iid process withzero means and constant variance. 

The partial sumprocessesare defined as follows: 

 

  
  ∑ 

 

 = 

  
  ∑   

 

 = 

(     ̅)                                                                    

 

  
  ∑ 

 

 = 

  
  ∑   

 

 = 

(     ̅)                                                                    

 

where the Δ  , in Eq. 2 and 3, are changes: above, positive process (+),and below, negative 

process (−), the threshold of exogenous variable (  ), which delineates the positive and 

negative shocks. The asymmetric thresholdin theseEqs. isset equal to the mean offirst 

differenced series of the exogenous variable.As Shin et al. (2011) recommend, the mean of 

thefirst differenced of exogenous variable, is sufficient to measure the swift of both regimes 

from equilibrium and determine the speed of adjustment of the variable.  

 

In determining the speed of adjustment in asymmetric or nonlinear case, based on Shin et al. 

(2011) derivation, asymmetric error correction model (AECM) is derived by associating Eq. 1 

with the conventional ARDL(p, q). The model is written as: 
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  ∑  

 

 = 

      ∑(     )

 

 = 

                                      

 

where:       
      

         
      

 ,   for j = 1…q;   and                     . 

 

 The estimation procedure of this analysis follows four steps. First, estimation of Eq. 5 by 

using standard ordinary least square (OLS). Second, establishment of the long-run 

relationship between the levels of the dependent variable,   , and independent variables: 

  
     

 , by means of a modified F-test, through a bound test approach with join null 

hypothesis that          . Third, using the Wald test for testing whether long-run 

symmetric relation exists among the variables with hypothesis that      , and short-run 

symmetric with hypothesis that   
    

 . Fourth, in this step, asymmetric of nonlinear ARDL 

modelis estimated (Eq. 4) for detecting whether dynamic multiplier effects of a unit change in 

decomposed exogenous variable;   and   ; on dependent variable,   . Shin, Yu, and 

Greenwood-Nimmo (2014) recently developed a technique for deriving all the four steps in 

one estimation in which asymmetric long-run coefficients are calculated as          and 

        , which we applied in this paper. 

 

3.2 Variable, Data and Model 

This paper focuses Nigerian and Angolan economies‘ responses to changes in oil price 

shocksas case study in estimating oil prices asymmetric effects on oil-reliant economy. These 

countries net oil-exporting members of Organization of Petroleum Exporting Countries 

(OPEC), whose oil contributes large share to theireconomies. Thevariables employed in this 

paper are Gross Domestic Product (GDP) growth used as ameasure ofeconomy, based on 

constant 2010 U.S. dollars. Theoil price data are both Brent and West Texas Intermediate 

(WTI) measured as U.S. dollars market prices per barrel of crude oil. The annual data used for 

analysis covered 36 periods, 1980 to 2016. The GDP data are collected from the World 

Development Indicators(WDI) database, whileWest Texas Intermediate (WTI) and Brent 

(BRT) oil prices data are collected from British Petroleum database. The WTI and BRT oil 

prices are considered for insinuation that both are traded market prices that determined by the 

market and to allow for comparison. All variables areexpressed in level form.  

 

The empirical analysis is performed on the following explicit model: 

 

      (       )                                                                  

andfurther decomposed as: 
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 )                                    

 

where         
           

           
           

  are decomposition series of positive and 

negative changes in WTI and BRT oil prices, respectively.Following Shin et al. (2011), 

asymmetric nonlinear model in this paper is written as: 
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A null hypothesis of no cointegration, i.e. the coefficients of the lagged levelvariables are 

jointly equal to zero, is first tested. Non-rejection of this hypothesis will indicate nonexistence 

of long-run relationship among the variables which will allowto proceed to test asymmetric 

cointegration, by estimating thenonlinear error correction modelof the Eq. 7. We include 6 lag 

length (p,q) in the model and, following the general-to-specificapproach, we retained only the 

significant lags in order to obtain parsimonious dynamic multipliers of NARDL specification. 

 

4. Descriptive statistics and Results 

Table 1 presents descriptive statistics. On average, the annual percentage growth rates of 

GDPfor Nigeria and Angola are about 25.9% and 24.4%, respectively, considering the value 

of the mean over the periods studied.The valuesareconsiderably relatively high. This is not 

surprising as it has been observed that net oil-exportingcountries (the biggest oil producers 

within OPEC) often much have interest to protect their market shares rather than price, as 

they usually pay much attention to increase supply which might have a spin-off effect on 

theireconomic growths. The BRT andWTI crude oil prices are, on average, $41.65 and 

$41.19, respectively. Though the range of two prices are close, and volatile, but BRT oil price 

appears more volatile than the WTI. Nonetheless, the two prices are used in this study for 

robustness purpose. 

 

Table 1. Descriptive statistics 

variable obs. mean std. dev. min max 

 

GDP
A
 

 

36 

 

24.41 

 

0.48 

 

23.82 

 

25.36 
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GDP
N
 

 

36 

 

25.93    

 

0.49 

 

25.34 

 

26.86 

WTI_oilp 36 41.19     27.79 14.39      100.06 

BRT_oilp 36 41.65 31.10 12.72      111.67 

GDP
A
 denotes economic growth for Angola. GDP

N
 denotes 

economic growth for Nigeria. 

 

Weapplied Augmented Dickey and Fuller (ADF) unit root test to ensure that the series used in 

this study are not I(2) order of integration. The use of forms of ARDL model incointegration 

testing allow either I(1) or combination of I(0) and I(1) stationarity order, however, inclusion 

of variables with I(2) order under this method has been considered to render F-statistic value 

inconsistent (Katrakilidis and Trachanas, 2012).Table 2presents our ADF results. All 

variables are found to be stationary in their first differenced series, I(1),which allow us to 

proceedwith ARDL framework testingfor cointegration of the variables. 

 

 

Table 2. Augmented Dickey-Fuller unit root tests 

 Intercept without trend  Intercept with trend 

Series in 

levels 

Test 

statistic 
k 

Critical    

 value 
 

Test  

statistic 
k 

Critical          

value 

 

GDP
A
 

 

-2.087 

 

15 

 

-2.614 

  

-1.390 

 

10 

 

-3.207 

 

GDP
N
 

 

-3.590*** 

 

2 

 

-2.613 

  

-1.060 

 

7 

 

-3.205 

WTI_oilp -1.355 1 -2.613  -2.193 1 -3.205 

BRT_oilp -1.274 1 -2.613  -2.062 1 -3.205 

 

∆ series 
     

∆GDP
A
 -3.705** 13 -3.012  -3.461*** 14 -3.269 

 

∆GDP
N
 

 

-3.898* 

 

1 

 

-3.369 

  

-5.625* 

 

1 

 

-4.253 

∆WTI_oilp -5.554* 1 -3.639  -5.377* 1 -4.253 

∆BRT_oilp -4.484* 1 -3.639  -4.295* 1 -4.252 

Note: ∆ denotes first difference. The optimal lag length for the ADF is 

chosen based on the Schwarz Info Criterion, while k denotes lag order. 

GDP
A
and GDP

N
stand as defined in Table 1. 

*, **, and *** signify 1%, 5%, and 10% significance levels, respectively.   
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Accordingly, we estimated Eq. 7 and applied the general-to-specific procedure toarrive at the 

model final specification. The preferred specification is chosen by grid search of better lags 

startingwith max p=max q=6 and specific lags (p=2, q=4 for Nigeria and p=4, q=2 for 

Angola)were finally used for the estimation. The dynamic asymmetriccointegration results for 

Nigeria and Angola are shown in Tables 3a and 3b, respectively.Before examining the 

direction (sign) and sensitivity (size) of asymmetric effect, we test for the presence of this 

effect as to whether the positive and negative regimes of the underlying regressors are 

equalsymmetric or asymmetric. If the null hypothesis is rejected,it indicates that there exists 

asymmetric effect, and that both positive and negative componentsof the underlying 

independent variable have different long and short-run equilibriumrelationships between the 

positive and negative shocks with the dependentvariable. The decision is based on the joint 

hypothesisthat the coefficients of the lagged levelvariables are jointly equal to zero.In Table 

3a and 3blower panel, the F-PASScoefficients (9.76 and 5.86), for Nigeria and Angola 

respectively, arefound to be statistically significant, exceed the upper bound critical value 

taken from Narayan‘s (2005)critical value table simulated for bound test. This implies 

rejection ofthe hypothesis, indicating the existence of long-run co-movementrelationship 

between the variables, and suggesting asymmetric nature of the relationshipin the respective 

time horizon (long or short-run).The presence of longand short-run asymmetries imply that 

the positive and negative shocks of the underlying regressorsshould bemodeled separately 

asthe shocks more likely to have different impacton the dependent variable.Hence, this 

finding allows us to proceed to first verify the appropriateness of the asymmetric model and 

then estimated the model, which is the focus of this paper. 

 

The coefficients generated from the Wald testsfor both long- (WLR) and short-run 

(WSR)symmetriesare reported in the lower panel of Table 3a and 3b. The magnitudes suggest 

the rejection of thenull hypothesis of short-run symmetry for Nigeria, long- and short-run 

symmetric for Angola, between the positive andnegative components of each one of the 

examined variables. Morespecifically,the short-run coefficients for the WTI_oilp, and 

BRT_oilp, for Nigeria, the Wald tests are found to be 11.45 and 12.24, respectively, each 

significant at the better 5% and 1% levels, respectively. For Angola, the long-run coefficients 

for the WTI_oilp, and BRT_oilp, the Wald tests are found to be 11.88 and 10.98, respectively, 

each significant at the better 1% and 5% levels, respectively. These findings further support 

that a linear modelfor the oil prices shocks would be incorrectly specified. 

 

Turning to the estimation of the long-run dynamics of the asymmetric ARDL model,primary 

focus of this paper,the estimated results for Nigeria and Angola were presented in Table 3a 

and 3b, respectively.The long run coefficients for positive oil prices (L
+

wti-oilp= 2.41and L
+

brt-
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oilp = 2.10), and negative (L
-
wti-oilp= -2.21 andL

-
brt-oilp =1.92), for Nigeria, are all statistically 

significant at 1% and 5% significant levels, respectively. Corresponding with the reports in 

many studies on oil-dependent economies, the pass-through of oil prices to such economies 

often complete. Based on our result, we may conclude that a 1% increase in the oil price may 

likely to lead to growth in Nigerian economyin the range of 2.10 % to 2.41%, while the 

country may experience economic downturn of in the range of 1.92 to 2.21% if the price 

slumps by 1%, holding other factors constant.Based on this, we observe that oil price increase 

and decrease overtly have effects on Nigerian GDP. This supports theIshmael, Rivi and Idisi 

(2017) and Umar and Abdulhakeem (2010) findings. Both regimes appear to have a strong 

influence on the country‘s budget as its budget normally benchmarked at oil price. As the 

case may be, oil price increase may lead to budgetary surplus, which in turn may lead to 

economic growth; contrariwise, oil price decrease may lead to budgetary deficit, which 

consequently may addpressure to the economy.  

 

 

Table 3a. Dynamic Asymmetric Estimation of oil prices for Nigeria 

Variable Coefficient 

Standard 

error T-ratio [Prob] 

95% Conf. interval 

lower upper 

Constant 0.101 0.032  3.13 [0.01]     0.027 0.175 

GDP (-1)  -2.388 0.368  -6.48 [0.00] -3.238 -1.539 

wti_oilp
+ 

(-1) 5.759 1.943  2.96 [0.02] 1.277 10.241 

wti_oilp
- 
(-1) 5.290 1.749  3.02 [0.02]     1.255 9.325 

brt_oilp
+ 

(-1) -4.996 1.881  -2.65 [0.03]     -9.336 -0.656 

brt_oilp
- 
(-1) -4.595 1.724  -2.67 [0.03] -8.571 0.620 

∆GDP (-1)      0.715 0.226  3.16[0.01]     0.194 1.237 

∆wti_oilp
+
 0.815 0.387  2.11 [0.07]      -0.776 1.709 

∆wti_oilp
+ 

 (-1)      -2.502 1.513  -1.65 [0.14]      -5.992 0.988 

∆wti_oilp
+ 

 (-2) -2.502 0.934  -1.31 [0.23] -3.382 0.927 

∆wti_oilp
+ 

 (-3) 0.766 0.646  1.19 [0.27] -0.724 2.223 

∆wti_oilp
- 
 1.140 0.470  2.43 [0.04]     0.056 11.526 

∆wti_oilp
- 
 (-1) -3.510 1.190  -2.95[0.02]     -6.257 -0.764 

∆wti_oilp
- 
 (-2) -1.654 1.085  -1.52[0.17] -4.155 0.847 

∆wti_oilp
- 
 (-3) -1.249 0.634  -1.97 [0.08] -2.710 0.213 

∆brt_oilp
+ 

    -0.721 0.381  -1.89 [0.09]     -1.598 0.157 

∆brt_oilp
+ 

(-1) 2.102 1.438  1.46 [0.18]      -1.213 5.418 

∆brt_oilp
+ 

(-2) 0.946 0.903  1.05[0.33] -1.135 3.028 

∆brt_oilp
+ 

(-3) -0.665 0.625  -1.07 [0.32] -2.106 0.775 
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∆brt_oilp
-
   -0.926 0.456  -2.03 [0.07]      -1.976 0.125 

∆brt_oilp
-- 

(-1)   3.213 1.200  2.68 [0.02]     0.446 5.980 

∆brt_oilp
-- 

(-2) 1.568 1.061  1.48 [0.18] -0.878 4.015 

∆brt_oilp
-- 

(-3) 1.046 0.614  1.70 [0.13] -0.370 2.462 

Asymmetric tests and model diagnostics 

         
  2.411 (0.00)               

  -2.092 (0.02)   

         
  -2.215 (0.00)          

  1.924 (0.02)         

              2.986 (0.12)              2.636 (0.14)   

              11.45 (0.01)              12.24 (0.00)   

F-PASS 9.76   3.800 5.643 

 ̅  0.83    

XSC 9.987 (0.695) XNORM 0.562 (0.76)   

XHET 1.419 (0.23) XRAMSEY 1.442 (0.34)  

Note: Conf. interval = confidence interval. L
+
and L

-
 denote estimated long-

run asymmetric effects of oil prices: positive and negative partial sums, 

respectively, defined by   ̂    ̂  ̂ ⁄  

                              are serial correlation LM, 

heteroscedasticity, normality, and functional form tests, respectively. 

             and              are the long-rung asymmetric F-stat modelled 

as:  ̂ 
  ̂⁄  =   ̂ 

  ̂⁄  and   ̂ 
  ̂⁄  =   ̂ 

  ̂⁄ , respectively. 

             and              are the short-run asymmetric F-stat modelled 

as:   
   

 =    
  

 = and    
   

 =    
  

 = , respectively. 

[ ] are the standard errors, and ( ) are the p-values.Critical value(5.07) with 

unrestricted intercept and unrestricted trend forF-pass, 0.05, k=3btained from 

Pesaran et al. (2001). 

 

In the case of Angola, Table 3b,theresponse of Angolan GDP to a positive change in oil 

prices(         
 = 0.06 and          

  = 0.39) is distinctly not significant. In contrast, 

statistically significant long-runimpacts of oil prices, in absolute term, are detected from the 

negative components(         
 = 4.53 and          

 = 4.46), each at 1% level, respectively. 

Analytically, for Angola, a slump inoil price by 1% per barrel may result in aggregate 

economic downturn in the range of 4.46% to 4.53%. This coefficient,which is rather large, 

raises a concern about the economic sustainability ofthe countrywhen oilprice is not 

favourable. This has an important signal for net oil-exporting economies, especially the 

developing member countriesof the OPEC. They need to design an appropriate economic 
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measure, which should specifically focus on economy diversification, for stabilization ofthe 

economy in the wake of fall in oil price. 

 

 

Table 3b. Dynamic Asymmetric Estimation resultsfor Angola 

Variable Coefficient 
Standard 

error 
T-ratio [Prob] 

95% Conf. interval 

lower upper 

Constant 20.409 4.415  4.62 [0.00]     10.998 29.820 

lnGDP (-1) -0.851 0.184  -4.62 [0.00] -1.245 -0.458 

lnwti_oilp
+ 

(-1) 0.047 0.740  0.06 [0.95] -1.531 1.626 

lnwti_oilp
- 
(-1) -3.858 1.264  -3.05 [0.00]     -6.552 -1.163 

lnbrt_oilp
+ 

(-1) 0.331 0.712  0.47 [0.64]     -1.187 1.850 

lnbrt_oilp
- 
(-1) 3.802 1.179  3.22 [0.00] 1.289 6.315 

∆lnGDP (-1) 0.640 0.174  3.67 [0.00]     0.268 1.011 

∆lnGDP (-2) 0.165 0.174  0.85 [0.41] -0.247 0.578 

∆lnGDP (-3) 0.266 0.205  1.29 [0.22] -0.172 0.704 

∆lnwti_oilp
+
 0.676 0.508  1.33 [0.20]      -0.406 1.759 

∆lnwti_oilp
+ 

(-1) 0.131 0.512  0.26 [0.80]      -0.959 1.222 

∆lnwti_oilp
- 
 -0.594 0.942  -0.63 [0.54]     -2.602 1.414 

∆lnwti_oilp
- 
(-1) 3.648 1.068  3.42 [0.00]      1.372 5.924 

∆lnbrt_oilp
+ 

 -0.309 0.494  -0.63 [0.54]     -1.362 0.744 

∆lnbrt_oilp
+ 

(-1) -0.106 0.473  -0.22 [0.83]      -1.114 902 

∆lnbrt_oilp
-
 0.455 0.911  0.50 [0.63]      -1.488 2.399 

∆lnbrt_oilp
-- 

(-1) -3.629 1.020  -3.56 [0.00]     -5.803 -1.454 

Asymmetric tests and model diagnostics 

         
  0.056 (0.95)               

  0.389 (0.64)   

         
  4.529 (0.00)          

  -4.463 (0.00)         

              11.88 (0.00)              10.98 (0.01)   

              2.38 (0.14)              3.64 (0.07)   

F_PASS 5.68   3.800 5.643 

 ̅  0.56    

XSC 14.42 (0.42) XNORM 5.217 (0.07)   

XHET 8.18 (0.00) XRAMSEY 4.992 (0.02)  

Note: See Table 3a for the description of items. 
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In order to verify the appropriateness of the estimated dynamic model, we judgethe model on 

several diagnostic statistics provided by STATA software page, version 13, on model 

adequacy. These include the Jarque-Bera test on normality (Xnorm), Ramsey Reset LM test 

(XRASEY) for functional form, Serial correlation LM test (XSC) for autocorrelation, and Breusch-

Pagan heteroskedasticity test(XHET). Theseare presented in the lower panel of Table 3a and 3b. 

For Nigeria, the modelpasses all diagnostic tests suggesting error normalityabsence of 

autocorrelation and parameter stability, but for Angola, onlyXSCpassesthe test, rejects the null 

hypothesis of serial correlation. However,  ̅  (56%) is considered to be adequate for model 

fit. Accordingly, the dynamics of oil price shocks is adequately specified. 

 

The dynamic relationship between oil price (WTI) and GDP is further explored by studying 

the graphical dynamic multiplier effects,considering the fully asymmetric case of Eq. 7. The 

Figures show thedynamic effects of positive and negative changes of oil price (WTI).We 

observed from the figure that Nigerian economy responds quickly to changes in oil price 

thanthat of Angola.For Nigeria, the response to increase and decrease in oil price is obviously 

more rapid with equilibriumcorrection achieved in the beginning of the 2nd year. However, 

the absolute effect of a decrease in oil price is larger than that of an increase on the country‘s 

economy. The gap in magnitude between positive and negative shocks in oil price diminishes 

very rapidly and disappears within nearly a year. Thereafter, the gap turns opposite revealing 

that, whenconsidering a longer time horizon, the effect of downwards deviationsin oil price 

significantly dominates upwards deviations. More so, observing the growth of economy in 

Nigeria at quartile 1 (25.4%) and quartile 3 (26.3%), the country is likely to be more 

vulnerable to oil price fallthan upper-income or middle-income net oil-exporting countries, in 

line with IMF report (2015). This finding raises a concern as the Nigerian economy would 

adjust to equilibrium after to 8 to 10 years when there is a shock, suggesting that the impact of 

initial oil price increase could not be immediately fully felt in the economy.  

 

 

Dynamic multiplier effects of oil price (WTI) on GDP 
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For Angola, we notice a very short-living response of economy to negative oil price shock for 

the country. Though the response is quicklyspread, but stable adjustment to equilibrium 

occurring around after 10th year. Put differently, the dynamic multipliers reveals that 

Angolan economy is more sensitive and reacts faster towards equilibrium in slump 

periodsthan in boom periods. The influences of positive and negative oil price changes on 

economies, for Angola and Nigeria, strengthen our conclusion that the shocks likely to be 

much felt by Nigeria especially when oil price falls. On this basis, currency devaluation to 

attract more foreign earning to support oil revenue for boosting the economy is a step to right 

direction. However, such actionand application of expansionary monetary policy for 

stabilizing the economy to support oil revenue when oil price falls may have little effect. With 

the speculation that continued drop in oil price may reach between $5 and $15 (IMF, 2015), 

this however means that the focus should specifically be on economic diversification. 

 

5. Conclusion 

 

In this study, we examined dynamic effect of oil price shocks on oil economyfor net oil-

exporting countries, with particular reference to Angola and Nigeria. Recognizing shifting-

regime in oil price, we adopted a dynamic Autoregressive Distributed Lag cointegration 

technique for the analysis to capture both long- and short-run asymmetric relationship 

between oil price and GDP growth, which traditional ARDL has been found to poorly detect. 

In addition, in oil price-growth literature, attention mostly focused on developed oil-exporting 

or -importing countries which leaves dearth of studies on developing countries whose oil 

price fluctuations may be more pronounced. This study contributes to literature in this aspect. 

In this paper, both the West Intermediate Texas and Brent oil prices were used as 

determinants of economic growth. The effect of West Intermediate Texas or Brent oil price, 

on economic growth is similar as expected. Nonetheless, the two prices were used for 

robustness purpose. 

 

From the analysis, we foundevidence for the presence of asymmetries both in the long-run 

and in the short-run for Angola, but only in the short-run for Nigeria.Regarding the short-run 

time horizon, the asymmetric coefficients were statistically significant, running from all 

thetwo oil prices examined towards both the observed economies. However, there seem 

toexist important differences in the response of the economies to positiveor negative changes 

of the oil prices. This is clearly shown in the dynamic multiplier effects explored. The 

differences show that oil price shocks is likely to be much felt by Nigeria than Angola 

especially in the oil price slump regime periods. On this basis, economic stabilizing policy 

enacts in the economy to support oil revenue shortfall may have little effect, with the 
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speculation that continued drop in oil price may reach between US$5 and US$15 per barrel. 

This means that the focus should specifically be on economic diversification.  

 

A more generalized analysis can be extended to all OPEC member countries for comparison 

of results, and if the effect of oil price shocks on high-income net oil-exporting countries and 

low-incomes would different, which is not captured in this present study. Nonetheless, the use 

of asymmetric ARDL model in this studycontributesto the understanding of nonlinear nature 

of the variable, and its ability to lead to forecasting and efficient policymaking. 
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Abstract 

Cyclical booms and slums are recurring features of market driven economies globally. 

Against this background, this paper examines the copping strategies of fixed income earners 

in the wake of the 2016 inflationary recession in Nigeria. In particular, the paper aims to 

determine the effect of the recession on the welfare of workers and also identify their coping 

strategies. Based on a conceptual framework that links macroeconomic shocks to its 

microeconomic impacts, primary data was collected using a structured questionnaire from a 

sample of 100 respondents which were randomly selected to eliminate bias. Using descriptive 

statistical methods, results show that there is a decrease in the real value of the income of 

workers in ABU Zaria as most of them rely only on their salaries and have no other 

investments. Results also show that increased food prices are the most significant 

manifestation of the recession on their welfare and the key coping strategy adopted was 

reduced food intake. Thus, it is recommended that government should initiate policies that 

reduce the prices of food items and other services so as to increase the purchasing power of 

workers and reduce the effect of inflationary recession on their welfare. 

Keywords: Inflation, Recession, Income, Coping Strategies 

I Introduction 

A free market economy is one in which there is minimal government intervention in 

economic activities. Rather, the market mechanisms of demand and supply interact to correct 

disequilibrium in the market.Business cycles are economy-wide fluctuations in production, 

trade and general economic activities over medium-to-long-term in a free market system. 

Recession is a business cycle contraction which indicates a general slowdown in economic 

activity for two consecutive quarters in a year. These business cycle fluctuations involve 

shifts between periods of relatively rapid economic growth, and periods of relative stagnation 

or decline (CBN, 2012).  

At the height of the current recession, Nigeria experienced a sharp decline in certain key 

macroeconomic indicators such as GDP, employment level, investment spending, capacity 

utilization and business profit, with the attendant increase in the rate of unemployment. The 

recession was also plagued by other structural and transient issues such as increasing 

consumer prices, fiscal and external imbalances, low oil production levels, a dysfunctional 

foreign exchange market (Noko, 2016). 
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Recall that the fall in international oil prices since mid-2014 triggered the recession which led 

to a fall in economy growth. For example, between 2005 and 2015, real GDP grew by an 

average 6% a year. However, it fell to 2.7% in 2015 and shrank by 2.2%, in the second 

quarter of 2016 following a 0.4% decline in the first quarter. After two consecutive quarter of 

contraction, Nigeria economy was officially in a recession, with the contraction of economic 

activities visible in both the oil and non-oil sectors. Only the agriculture sector, which make 

up 40% of Nigeria‘s GDP experience robust growth of 13.2%. The key driver of the overall 

contraction was the oil sector which shrank by 17.8 % due to a combination of security 

challenge and the international oil price (see … 2017).Happening concurrently with the 

recession was an increase in the rate of inflation which was well over 17.1%. The severe 

recession also resulted in a rise in the unemployment rate to about 13.3% as the gross national 

product declined. Conceptually, this phenomenon is regarded as a stagflation or inflationary 

recession. 

These challenges at the macro level were also mirrored at the micro level as the average real 

household income and consumption in Nigeria declined during the recession prompting the 

government‘s statistical agency to conclude that the effects of the recession were evident in 

real terms, placing more households below the poverty line (Adesoji, 2016). The negative 

impact of the recession on microeconomic agents raises several questions focusing on the 

nature of its effects and the adjustments that were made, particularly amongst fixed income 

workers. Thus, the aim of this study is to examine how the inflationary recession has affected 

fixed income earners in Nigeria using workers in ABU Zaria as a case study. In addition, the 

coping strategies adopted by the workers were also investigated. Understanding how 

economic agents adjust to the impact of shocks will help policy makers initiate the right 

policies to mitigate the impact. 

II Related Literature: Concepts and Empirics 

Generally, recession is a business cycle contraction which results in a slowdown in the 

general economic activities. Typically, macroeconomic indicators such as gross domestic 

product (GDP), investment spending, capacity utilization and employment falls (CBN, 2012). 

Technically, however, a recession is defined as two consecutive quarters of negative growth, 

as measured by the seasonal adjusted quarter-on-quarter figures for real GDP (Koo, 

2009).Similarly, the concept of inflationary recession or stagflation is a situation in which the 

inflation rate is high; the economic growth rate slows while unemployment remains steadily 

high. Consequently, it raises a dilemma for economic policy makers, since actions designed to 

lower inflation may worsen unemployment and vice versa (Pettinger, 2012). Figure 1 below 

indicates a situation where the economy is in stagflation or an inflationary recession. 

Figure 1: Diagram of stagflation 



 

203 
 

Source: www.economicshelp.org 

 

AD/AS diagram showing stagflation (higher price level P1 to P2 and lower real GDP Y1 to 

Y2). The general price level (PL) is measured in the vertical axis while real gross domestic 

product (RGDP) in the horizontal axis. A shift in the aggregate supply curve from SRAS 1 to 

SRAS 2 when aggregate demand remains constant, will make price to rise from p1 to p2 

(stagflation) while output fall from Y1 to Y2. 

Coping strategy is a concept that has been developed to explore how people living in marginal 

situations manage to manipulate resources in innovative and complex ways in order to get by 

in times of risk (Wallace, 2002).Coping strategies can be broadly divided into ex-ante and ex-

post strategies. Ex-ante strategies are protective risk-management actions by households 

before an eventual shock. These strategies usually take the form of formal insurance, self-

insurance (like precautionary savings and assets accumulation) or community-based formal or 

informal insurance. Ex-post strategies are actions taken by households to mitigate the 

consequences of an adverse event. Some of these strategies may include reducing 

expenditures, increasing home production or diversifying sources of income. Note, however, 

that such strategies may have short-term or long-term impacts on future earnings and welfare. 

Usually, households first implement coping mechanisms with short-term effect such as using 

up savings or selling assets, and when those mechanisms fall short, households may resort to 

other strategies with more long term effects such as withdrawing children from schools 

(Amendahet al, 2014). 

Empirically, several studies have focused on the analysing the coping strategies of economic 

agents during the periods of economic or environmental shocks. This literature survey 

however focuses on the studies that have addressed economic shocks. For example,Myrie and 

Robinson (2013) examined the effect of world financial crisis on food consumption spending 

among households in Jamaica between the periods of 2007 to 2009 using data from the 
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Jamaica survey of living condition. The study used detailed interview questionnaires to 

collect data from respondents between the months of April and October of each year. The 

results showed that income level and area of residents are consistently significant 

determinants of food consumption in Jamaica. In addition, the findings indicated that food 

consumption expenditure in all income categories remained basically unchanged between 

2007 and 2009. 

Kang and Sawada (2002) also examined the household coping strategies and the financial 

crisis in Korea using data from 1995 to 1998. They estimated a switching regression model of 

an Augmented Consumption Euler Equation with endogenous credit constraints. Their 

findings confirmed that households coped with the negative shocks by reducing consumption 

of luxury items while maintaining food, education and health related expenditure.Mardiharini 

(2005) looked at the family coping strategies in maintaining welfare during economic crisis in 

Indonesia using a survey technique to obtain descriptive statistics. The findings concluded 

that among the 31 strategies used to cope with the economic crisis, the most effective ones 

were reduction of expenditures of food and non-food items and increasing productivity. Also, 

the significant factors that positively affected family coping strategies were family size and 

level of income. 

Tawodzera (2012) examined the strategies that poor urban households adopt to enhance their 

resilience in the face of food insecurity in Harare, Zimbabwe. Results show that the resilience 

of poor urban household during a crisis situation depends on three main factors, viz: the 

resourcefulness of households in eking out a living through multiple income generating 

activities, the existence of strong social links to rural households and the use of international 

remittances. To determine how Korean households coped with the 1997 Asian financial crisis, 

Kang and Sawada (2002) used household level panel data (1995-1998) to estimate a 

switching regression model of an augmented consumption Euler equation with endogenous 

credit constraints. Results confirm the hypothesis that the presence of credit constraint and 

households coped with the negative shock by reducing consumption of luxury items, while 

maintaining food education and health related expenditures. The study by Lokshin and 

Yemtsov (2001) evaluated the relative importance and effectiveness of the different coping 

strategies respondents used to resist the hardship during the 1998 Russian financial crisis. 

Results show that the choice of the survival strategy, that is whether active or passive, is 

strongly determined by the level of the human capital in the household. 

III Methodology 

This empirical analysis of the impact and coping strategies of fixed income workers to a 

macroeconomic shock uses a survey research design which is guided by the following 

conceptual framework linking a macroeconomic shock to its microeconomic impact as shown 

in figure 2 below: 



 

205 
 

Figure 2:  Conceptual Framework: Linking a Macroeconomic Shock to its 

Microeconomic Impacts  

 

Source: World Bank (2014) 

The figure above shows that at the macro level, exogenous economic shock such as fall in 

external demand for the major export commodity in a mono-product economy like Nigeria 

leads to a fall in foreign investment, decrease in investor and consumer confidence amongst 

others making the government to react with a positive change in government transfers at the 

mesa level which also leads to a positive or negative change in the household welfare at the 

micro level. The positive or negative change in the household welfare leads to a change in 

poverty and inequality thereby causing an economic shock (World Bank, 2014). 

Therefore, guided by conceptual framework above, this paper made use of questionnaires 

which allows information to be collected from different categories of respondents in the main 

campus of ABU Zaria. Some of the questions are closed ended and some are open ended to 

make room for uniform and individual opinion about the effect of the recession and the 

coping strategy adopted. The population of the study is limited to the academic and non-

academic staff from ABU, Zaria.  

ABU, Zaria is made up of twelve (12) faculties namely Administration, Agricultural, Arts, 

Education, Engineering, Environmental Design, Law, Life Sciences, Physical Sciences, 

Medicine, Pharmaceutical Science and Social Sciences. Five (5) faculties (Agricultural 
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Science, Environmental Design, Law, Physical Science and Social Science) were 

purposefully selected out of the twelve (12) faculties. Afterwards, twenty (20) respondents 

were randomly selected from each of the five (5) selected faculties. The advantage of this 

simple random sampling technique is that every member of the population has an equal 

chance of being selected to represent the population and therefore eliminating bias. Both 

academic and non-academic staff were selected and issued questionnaire to answer. 

The data collected was analysed with frequency tables using SPSS and other forms of 

descriptive chart to show the numbers and the percentage of the respondents for alternatives 

taken in sections. 

IV Results and Analysis 

This section is the presentation and analysis of data collected during the course of this study. 

Data collected through questionnaire were analysed and discussed in line with the research 

question and objectives.  

Table 1: What effect has the recent recession had on the real value of your income? 

 Frequency Per cent Valid per cent Cumulative per cent 

Valid 

Increase 11 11.0 11.0 11.0 

Decrease 89 89.0 89.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

Table 1 shows that 11 (11%) out of 100 respondents had an increase effect on the real value 

of their income during the recession and 89 (89%) out of 100 respondents had a decrease 

effect on the real value of their income. Thus majority of the respondents had a decrease in 

the real value of their income. 

Table 2: How is the level of your income during the recession? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Increased 7 7.0 7.0 7.0 

Decreased 40 40.0 40.0 47.0 

Constant 53 53.0 53.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

From table 2 above, 7 (7%) out of 100 responds indicated that there is a decrease in the level 

of their income while 40 (40%) out of 100 responded that there is an increase in the level of 

their income and 53 (53%) out of 100 responded said that the level of their income was 

constant during the recession. Thus majority of the respondents had a constant income during 

the recession. 

Table 3: Is your monthly salary your only source of income? 
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 Frequency per cent Valid per cent Cumulative per cent 

Valid 

Yes 51 51.0 51.0 51.0 

No 49 49.0 49.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

From table 3 above, 51 (51%) out of 100 respondents have their monthly salary as their only 

source of income and 49 (49%) out of 100 respondents have other sources of income aside 

their monthly salary. Thus majority of the respondents have their monthly salary as their only 

source of income. 

Table 4: Do you invest any part of your income? 

 Frequency per cent Valid per cent Cumulative per cent 

Valid 

Yes 47 47.0 47.0 47.0 

No 53 53.0 53.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

From table 4 above, 47 (47%) out of 100 respondents invest a part of their income and 53 

(53%) out of 100 respondents do not invest any part of their income. Thus majority of the 

respondents do not invest any part of their income. 

Table 5: How has the level of your consumption been compared to before the recession? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Increasing 15 15.0 15.0 15.0 

Decreasing 38 38.0 38.0 53.0 

Normal 47 47.0 47.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

Table 5 shows that 15 (15%) out of 100 respondents have increased the level of their 

consumption compared to before the recession, 38 (38%) out of 100 respondents have 

decreased the level of their consumption compared to before the recession and 47 (47%) out 

of 100 respondents have neither increased nor decreased the level of their consumption, 

rather, it has remained normal. Thus majority of the respondents have neither increased nor 

decreased their level of consumption. 

Table 6: How has the rate of your spending on basic items during the recession been? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 
Increasing 21 21.0 21.0 21.0 

Decreasing 34 34.0 34.0 55.0 
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Normal 45 45.0 45.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

Table 6 shows that 21 (21%) out of 100 respondents have increased the rate of spending on 

basic items during the recession, 34 (34%) out of 100 respondents have decreased the rate of 

spending on basic items during the recession and 45 (45%) out of 100 respondents have 

neither increased nor decreased the rate of spending on basic items during the recession, 

rather, it has remained normal. Thus majority of the respondents have neither increased nor 

decreased the rate of spending on basic items during the recession. 

Table 7: Do you normally save part of your income? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 68 68.0 68.0 68.0 

No 32 32.0 32.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

From table 7 above, 68 (68%) out of 100 respondents normally save a part of their income 

and 32 (32%) out of 100 respondents do not save any part of their income. Thus majority of 

the respondents normally save a part of their income. 

Table 8: If Yes above, how has the rate of your savings been during the recession? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Increasing 2 2.9 2.9 2.9 

Decreasing 48 70.6 70.6 73.65 

Normal 18 26.5 26.5 100.0 

Total 68 100.0 100.0  

      

     

Source: field survey 2017 

68 out 100 respondents normally save part of their income and from table 8 above, 2.9% 

(representing 2 out of 68 respondents) responded that the rate of their savings increased 

during the recession, 70.6% (representing 48 out of 68) responded that the rate of their 

savings decreased during the recession and 26.5% (representing 18 out of 68) responded that 

the rate of their savings was normal during the recession. Thus, majority of the respondents 

who saved part of their income have a decrease in the rate of their saving. 

Table 9: Does your current monthly income exceed your current total expenditure? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Yes 49 49.0 49.0 49.0 
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No 51 51.0 51.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

From table 9 above, 49% (representing 49 out of 100 respondents) responded that their 

current monthly income exceeds their current total expenditure and 51% (representing 51 out 

of 100) responded that their current monthly income does not exceed their current total 

expenditure. Thus, majority of the respondents have their current monthly income below their 

current total expenditure. 

Table 10: Is your current monthly income below your current total expenditure for 

upkeep? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 38 38.0 38.0 38.0 

No 62 62.0 62.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

From table 10 above, 38% (representing 38 out of 100 respondents) responded that their 

current monthly income is below their current total expenditure for upkeep and 62% 

(representing 62 out of 100) responded that their current monthly income is not below their 

current total expenditure for upkeep. Thus, majority of the respondents have their current 

monthly income above their current total expenditure for upkeep. 

Table 11: Has the current recession impacted negatively on your future income capacity? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Yes 85 85.0 85.0 85.0 

No 15 15.0 15.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

Table 4.2.11 above shows that 85% (representing 85 out of 100 respondents) responded that 

the current recession has impacted negatively on their future income capacity and 15% 

(representing 15 out of 100) responded that the current recession has not impacted negatively 

on their future income capacity. Thus, majority of the respondents responded that the current 

recession has impacted negatively on their future income capacity. 

 

Table 12: What is the most significant manifestation of this recession on your welfare? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Increasedfoodprices 53 53.0 53.0 53.0 
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Increased fuel 

&energyprices 
18 18.0 18.0 71.0 

Increasedschoolfees 12 12.0 12.0 83.0 

Increasedrents 6 6.0 6.0 89.0 

Decreasedincomeoppor

tunities 
8 8.0 8.0 97.0 

Others 3 3.0 3.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 

 

From table 12 above, 53 out of 100 respondents chose ‗increased food prices‘ as the most 

significant manifestation of this recession on their welfare, 18 out of 100 respondents chose 

‗increased fuel & energy prices‘ as the most significant manifestation of this recession on 

their welfare, 12 out of 100 respondents chose ‗increased school fees‘ as the most significant 

manifestation of this recession on their welfare, 6 out of 100 respondents chose ‗increased 

rents‘ as the most significant manifestation of this recession on their welfare, 8 out of 100 

respondents chose ‗decreased income opportunities‘ as the most significant manifestation of 

this recession on their welfare and 3 out of 100 respondents chose ‗others‘ ( all the 5 options 

were significant manifestation of the recession on their welfare). 

 

Ways in which the recession affected the respondents’ standard of living generally 

Some of the ways in which the recession affected the standard of living of respondents‘ 

generally are inflation on basic household goods, disruption of saving pattern, fall in the real 

value of income and so many others. 

While some of the respondents were affected generally, a few others responded that they were 

not affected in any way. 

Table 13: Which of these measures did you adopt as coping methods? 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Reducedfoodintake 23 23.0 23.0 23.0 

Change schools 7 7.0 7.0 30.0 

Reducedenergyconsum

ption 
34 34.0 34.0 64.0 

Engage in pettytrading 18 18.0 18.0 82.0 

Borrowing 18 18.0 18.0 100.0 

Total 100 100.0 100.0  

Source: field survey 2017 
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From table 13 above 23% of the respondents adopted ‗reduced food intake‘ as a coping 

method during the recession, 7% of respondents adopted ‗change of schools‘ as a coping 

method during the recession, 34% of the respondents adopted ‗reduced energy consumption‘ 

as a coping method during the recession, 18% of the respondents adopted ‗engage in petty 

trading‘ as a coping method during the recession, and 18% of the respondents adopted 

‗borrowing‘ as a coping method during the recession 

Other strategies adopted by the respondents 

Other strategies that have been adopted by the respondents include farming, cutting out 

consumption of luxury goods, investments, dissaving, opportunity cost, business innovation 

and so many others. Some of the respondents did not adopt other strategies but to accept faith 

and be hopeful for a favourable government 

The responses from the respondents on the coping strategies of workers in ABU Zaria during 

an inflationary recession, majority were that the real value of income decreased during the 

period of an inflationary recession. However, the responses to whether the level of income 

was increased, decreased or remained constant, the response reveals that majority of 

respondents‘ income remained constant during an inflationary recession. 

Majority of the respondents also discloses that their current monthly income exceeded their 

current total expenditure but also below their total expenditure for upkeep. 

Also, the analysis reveals that most workers‘ total income is sufficient for them to cover their 

household‘s main monthly needs and even the others whom their income is not sufficient for 

them have tried to find ways in which they will make up for the shortages. 

The analysis of the responses also discloses that their current monthly income exceeded their 

current total expenditure but also below their total expenditure for upkeep. 

Lastly, the hypotheses tested in table 1 shows that majority of the respondents agreed that the 

current recession an effect on the real value of their income and also the hypotheses tested in 

table 3 shows that the recession has a negative effect on the future income capacity of 

workers. 

V Conclusion and Recommendations 

This study analysed the coping strategies of workers in an inflationary recession, and having 

gone through the whole length of data analysis and discussions,the following conclusions are 

hereby drawn. First, the various strategies such as reduced food intake, changing schools, 

reduced energy consumption, engaging in petty trading, borrowing, farming, cutting out 

consumption of luxury goods, and so many others were adopted by workers toward ensuring 

their survival during this period of recession. 

 This recession decreased the real value of income and has a negative impact on the future 

income capacity of workers. And the most significant manifestation of the recession on 

welfare is the increased food prices. This recession has made workers learn to adopt all level 

of coping strategies to ensure their survival during an inflationary recession.In the lights of 
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the above analysis, the researcher recommends that during period of an inflationary recession, 

government should put in place some policies to reduce prices of goods and services so as to 

increase the real income of workers and reduce the negative effect of the inflationary 

recession on workers. 
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Abstract 

An appropriate measurement of the effects of monetary policy on macroeconomics policy 

targets is essential for effective policy- making and for choosing among alternative 

macroeconomic frameworks. The responses of macroeconomic policy targets to the trio of 

Monetary policy rate, Cash reserve ratio and Exchange rate and their comparative impacts in 

achievement of monetary policy goals cannot be over emphasized. The paper attempts to 

determine the most suitable of the monetary policy instruments for the Nigerian economy, so 

as to aid the CBN in making a decisive policy. Hence, the broad objective of this study is to 

empirically determine the effects of monetary policy instruments on economic growth in 

Nigeria. In order to obtain estimates and results that are consistent and not methodology 

biased, two econometric estimation techniques were used. And these are Autoregressive 

Distributed Lag Model (ARDL) and Vector Error correction model (VECM) after necessary 

test on reliability of data are conducted. The choice of the ARDL is based on several 

considerations. Also, due to the change in government policy i.e 2006 bank consolidation, test 

for structural stability was carried out using CUSUM, CUSUMSQ and Chow test. 

Standardized regression was used to find out the comparative or relative effects of the 

monetary policy instruments (Monetary policy rate, Cash reserve ratio, and Exchange rate) on 

the target variable (Economic growth,).T-statistics and F-statistic were used to carry out 

statistical significance at 95% confidence level. Coefficient of multiple determinations (R2) 

was also used to judge the strength of the estimated regression equation. Also, Durbin Watson 

statistic was used to test for the presence of serial correlation (Autocorrelation), which is also 

common in time series data. From the analysis of the model for both alternative sub periods, 

the coefficients of the estimated regression (for both ARDL and VECM) are not the same in 

the two sub periods. There are significant changes in the coefficients of the policy variables. 

This means that the 2006 structural reform in the financial sector in Nigeria brought changes 

in monetary policy rate, CRR , exchange rate and also changes in economic growth. Also, 

from the two sub periods CRR does not have any significant effects on economic growth in 

short run, but it has effects in the long run. In the short run, in both sub periods, monetary 

policy rate does not have significant effect on economic growth. Also in the long run, it does 

not have significant effects on economic growth in both sub periods. In the short run and long 
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run, for both sub periods, exchange rate has a consistent negative and significant effect on 

economic growth in Nigeria.  

Keywords: Exchange Rate, Monetary Policy Rate, Cash Reserve Ratio, Economic Growth 

1.0 Introduction 

Monetary Policy refers to the use of instruments and measures designed and implemented by 

the Monetary Authority to regulate the value, supply and cost of money in an economy, in 

consistent with the anticipated level of economic activities. The policy instruments use by 

Monetary Authority to affect these macroeconomics policy targets are known as monetary 

policy instruments, which include bank rate (monetary policy rate), money supply, exchange 

rate, required reserves, domestic credit, liquidity ratio, and open market operation (OMO). 

The effects of these instruments on macroeconomics policy targets in Nigeria need to be 

examined empirically. The apex bank plays significant roles in the economic growth and 

development of the nation through the instruments of monetary policy. Bank rate, Exchange 

rate and Required Reserve Ratio (RRr) or Cash Reserve Ratio (CRR) are some of the 

instruments used by the monetary authorities to influence macro economic variables. In 

Nigeria, Bank rate, Exchange rate and Cash Reserve Ratio are the major monetary policy 

instruments often adjusted by Central Bank of Nigeria to achieve some predetermined macro 

economics goals. For example, from 2010 to 2015, The CBN had adjusted some of these 

variables by more than ten times (CBN MPC workshop report, 2013). In 2015 only, the 

Exchange rate was adjusted three times, while the Bank rate (also known as monetary policy 

rate) and the Cash reserve ratio were adjusted twice. This shows how important and 

recognised these three monetary policy instruments are to CBN and Nigerian economy.   

The effects of monetary policy depend on the structure of the economy under analysis, the 

approach being adopted, the choice of instruments used and the identifying restrictions 

imposed on the models (Chuku, 2009). An appropriate measurement of the effects of 

monetary policy on macroeconomics policy targets is therefore essential for effective policy 

making and for choosing among alternative macroeconomic frameworks. The responses of 

macroeconomic policy targets to the trio of Bank rate, which is also known as monetary 

policy rate (MPR), Cash reserve ratio and Exchange rate and their comparative impacts in 

achievement of monetary policy goals cannot be over emphasised. Although, a lot of works 

have been done in this area, the key interest is to find out if Bank rate in combination with 

other instruments like Exchange Rate and Cash Reserve Ratio can determine variation in 

macroeconomic goals like price stability, economic growth, full employment etc. Also, there 

is need to know the comparative impact of these three monetary policy instruments on the 

macroeconomics policy targets. Policy makers should know the prime or the most effective 

monetary policy instrument(s) in their country. 

The study is an attempt to determine the most suitable of the monetary policy instruments for 

the Nigerian economy, so as to aid the CBN in making a decisive policy. Hence, the broad 
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objective of this study is to empirically determine the effects of monetary policy instruments 

on selected macroeconomics policy targets in Nigeria.  While the specific objectives of the 

research work are: 

i. To empirically determine the effect of bank rate, cash reserve ratio and exchange rate 

on economic growth in Nigeria both in the short run and long run.. 

ii. To rank these monetary policy instruments in term of their comparative effectiveness 

in achieving economic growth. 

 

 

2.0 LITERATURE REVIEW 

2.1 CONCEPTUAL REVIEW 

Required Reserves (RRs)  

Reserve requirements or required reserves are the minimum percentage of deposits that banks 

need to keep as reserves with central banks. This part of deposits cannot be used to provide 

private credit or to buy securities. Higher reserve requirements therefore reduce the money 

multiplier: For a given monetary base, broad money will decrease with higher reserve 

requirements.If the central bank targets quantities and keeps the monetary base constant, the 

effects of an increase in reserve requirements are analogous to a standard monetary 

contraction. Higher reserve requirements increase the level of interest rates. In order to fulfil 

the reserve requirements without reducing credit extended, banks need to attract more de-

posits, which drives up deposit rates. The increased marginal funding costs in turn will drive 

up lending rates as well and raise the general level of interest rates. 

 

Bank rate (Monetary Policy Rate) 

The most influential economics tool the central bank has under its control is the ability to 

increase or decrease the monetary policy rate( Bank rate or Discount rate) .Shifts in this 

crucial interest rate have a drastic effect on the building blocks of macroeconomics, such as 

consumer spending and borrowing.For banks and depository institutions, the monetary policy 

rate is the interest rate assessed on short-term loans acquired from central banks. Financing 

received through CBN lending is most commonly used to shore up short-term liquidity needs 

for the borrowing financial institution; as such, loans are extended only for an overnight term. 

The Bank rate or monetary policy rate can be interpreted as the cost of borrowing from the 

CBN.The Bank rate or MPR serves as the nominal anchor rate that gives direction to the 

money market, thus affecting the supply of money, price stability, monetary aggregate and 

full employment as well as the GDP. 

Exchange Rate  

 Exchange rate is the ratio between a unit of one currency and the amount of another currency 

for which that unit can be exchanged at a particular time.  Exchange rate plays a vital role in a 
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country‘s level of trade, which is critical for every free market economy in the world. It is 

therefore not surprising that, exchange rate is among the most watched, analyzed and 

government manipulated monetary policy instruments. Most countries attempt to moderate 

their domestic currency fluctuations by imposing restrictions on exchange rate movements.  

Economic theory has shown that there are two common concepts of exchange rate; namely 

nominal exchange rate and real exchange rate. The nominal exchange rate (NER) is a 

monetary concept which measures the relative price of two countries‘ moneys or currencies, 

e.g., naira in relation to the U.S. dollar (e.g., N128.00: US$ 1.00) and vice verse. The 

monetary concept informs on how much the price level of international goods has risen/fallen 

relative to domestic prices as a result of changes in the exchange rate. Real exchange rate 

(RER), on the other hand, is the concept that measures the relative price of two goods – 

tradable goods (exports and imports) in relation to non-tradable goods (goods and services 

produced and consumed locally). There is a link between the two concepts in that changes in 

the NER can cause short-run changes in the RER.  

Economic Growth 

A key challenge that modern economies are faced with is the achievement and sustenance of 

economic growth and development with the ultimate objective of enhancing the welfare of its 

citizens. Todaro (2005) define economic growth as the increase overtime of an economic 

capacity to produce those goods and services needed to improve the wellbeing of the citizens 

increasing number and diversity. It is a steady process overtime by which the production 

capacity of the economy brings about rising level of national income. Economic growth is 

seen principally in the increase of national income as it reflects in the increase in per capita 

income of the citizen and hence improvement in well being . 

 

2.2 THEORETICAL LITERATURES REVIEW 

2.2.1 The Mundel – Fleming Theory of monetary policy and Macro Economic 

objectives: effects of interest rate (MPR) and exchange rate on output, inflation and 

unemployment. 

The inability of the original Keynesian model to link the demand side to the supply side of 

the economy was however addressed by the Neo-Keynesian models starting with the 

Hicks ISLM model, which tried to simultaneously solve the product and money markets, 

and showed income and interest rates as linking variables that clear the two markets. 

Today, the ISLM model as extended by Mundell- Fleming (1963) has metamorphosed into 

a large scale model that links the real and nominal variables. 

Mundell was of the opinion that in order to achieve internal balance and external balance 

simultaneously, there is a need to apply monetary and fiscal policy simultaneously. 

Internal balance refers to domestic balance, i.e full employment with price stability. 

External balance refers to equilibrium in the balance of payment, which can be enhanced 
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by economic growth. He highlights the fixed exchange rate so as to achieve equilibrium in 

the balance of payment since a freely fluctuating exchange rate system external balance is 

automatically achieved.  

In order to achieve external balance, there is need to bring about equality between imports 

and exports. Expansionary monetary policy can be resorted to by reducing the rate of 

interest (MPR). It will lead to increase in the level of income (output i.e economic growth) 

and employment. Contractionary monetary policy can be resorted to by enhancing the rate 

of interest (MPR) which will lead to reduced investment, income (output) and 

employment. It will also lead to reduction in imports, i.e it will reduce inflation and deficit 

in the balance of payments.Hence, if a country faces the problem of internal and external 

imbalance, i.e internally inflation and unemployment and externally deficit in the balance 

of payment and decrease in growth rate, then it is advisable that a country should follow 

concretionary monetary policies.  

2.2.2 The J curve theory of currency depreciation and economic performance.  

The J-curve effect is a type of diagram where the curve falls at the outset and eventually rises 

to a point higher than the starting point, suggesting the letter J. While a J-curve can apply to 

data in a variety of fields, such as medicine and political science, the J-curve effect is most 

notable in both economics and private equity funds; after a certain policy or investment is 

made, an initial loss is followed by a significant gain. An example of the J-curve effect is seen 

in economics when a country's trade balance initially worsens following 

a devaluation or depreciation of its currency. The higher exchange rate first corresponds to 

more costly imports and less valuable exports, leading to a bigger initial deficit or a smaller 

surplus. 

Due to the competitive, relatively low-priced exports, the affected country's exports of the 

goods in question start to increase as outside demand for the lower-priced option increases. 

Local consumers also purchase less of the more expensive imports and focus on local goods 

as the exchange rate makes certain locally produced items more affordable than the imported 

counterpart. The trade balance eventually improves to better levels compared to before 

devaluation. 

In cases where a country‘s currency appreciates, a reverse J-curve may occur. This is based 

on the country‘s associated exports becoming more expensive for importing countries than 

experienced previously. If other countries are able to offer the good at a more affordable rate, 

the country with a higher currency value may see demand drop in the export arena. 

Additionally, local consumers may favour imported versions of goods if they are available at 

a lower cost 

2.2.3 Financial Liberation Theory   

The financial liberation theory started with the seminal work of McKinnon (1973) and 

Shaw (1973) that initiated the theory of financial liberation and highlighted the adverse 

https://www.investopedia.com/terms/p/privateequity.asp
https://www.investopedia.com/terms/d/devaluation.asp
https://www.investopedia.com/terms/d/depreciation.asp
https://www.investopedia.com/terms/e/exchangerate.asp
https://www.investopedia.com/video/play/balance-trade/
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effects of financial repression on macroeconomic variables like economic growth. They 

termed developing economies as ―financially repressed‖. Their central argument is that 

financial repression causes indiscriminate ―distortions of financial prices like interest rates 

and foreign exchange rates‖ (Fry 1995). In other words, financial repression- a 

combination of heavy taxation, interest rate controls and governments participation in 

credit allocation process-would lead to both a decrease in the depth of the financial system 

and a loss of efficiency with which savings are intermediated (Sem and Vaidya 1997).  

The proponents of financial reform (McKinnon-Shaw) argued that financial liberation 

tend to raise ratio of domestic private savings to income (Shaw 1973). Therefore, financial 

liberation will lead to significant economic benefits through a more effective domestic 

saving mobilization, financial deepening and efficient resource allocation. Interest rate 

ceilings are imposed to stifle completion in public sector funds raised from the private 

sector. Measures such as the imposition of foreign exchange controls, interest rate 

ceilings, high reserves requirements, and the suppression of private capital markets can all 

increase the flow of domestic resources to the public sector without higher tax, inflation, 

or interest rates. 

 

2.3 EMPIRICAL REVIEW 

Barakchian and Crowe (2010), used conventional VAR method to assess the effects of 

monetary policy shocks on the economy of USA. After a contractionary monetary policy 

shock, short term interest rates increased, resulting in aggregate fall. In the two target 

variables, domestic output and price index responded very slowly. His result confirms  

results of Romer and Rome (2004). Diego (2010) adopted Structural Autoregressive VAR 

and his findings show increase in interest rate after contractionary monetary policy in 

Argentina. The interest shock resulted in temporary increase in output, while the shock has 

no significant effects on price level. However, the contractionary monetary policy produced 

an appreciation of the exchange rate, thus, no evidence of exchange rate puzzle. 

Khan (2010) analysed the output effects of monetary policy. He examined the relationship 

between the growth of GDP and different monetary aggregate in 20 Sub Saharan African 

economies and found that credit growth has a statistically significant relationship with GDP 

growth than money growth in the countries. Mishra et al (2010) assessed the effectiveness of 

monetary policy by investigating the dynamics of the short run and long run relationship 

between money supply and output in India for the period 1950-2009. The estimation of the 

vector error correction model based on VAR indicated the existence of long run bidirectional 

causality between money supply and output and unidirectional causality from price level to 

money supply and output. 

Jawaid et al (2011) empirically assessed the effects of monetary policy, fiscal policy and 

trade policy on economic growth of Pakistan using annual time series data from 1981-2009. 
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The policy variables are money supply, government expenditure and trade openness. In their 

methodology, they used error correction method, and found that monetary policy is 

statistically significant factor of domestic growth and it is more effective than fiscal policy in 

Pakistan. Also, Mugume (2011) examined the effectiveness of monetary policy transmission 

in Uganda to analyze the dynamic effect of monetary policy shocks. He used the Structural 

Vector Autoregressive (SVAR), approach to find the effects of monetary policy innovations 

on output, proxy by GDP, and inflation, proxy by consumer price index. The results of the 

estimated impulse-response functions are overall consistent with economic theory. 

Chuku (2009) identified the effects of monetary policy on two monetary policy variable 

targets, domestic output and consumer price index and three alternatives policy instruments 

(money supply, minimum rediscount rate, and real exchange rate),in Nigeria. He found 

evidences that monetary policy shocks of money supply have modest effects on domestic 

output and consumer price index. Similarly, Oluwole and Olugbenga (2007) also found 

money growth (M2) as the most significant variable affecting output. Also, Adefeso and 

Mobolaji (2010) adopted vector error correction estimation (VECM) technique to determine 

the relative effectiveness of monetary policy and fiscal policy. Their results showed that the 

effects of monetary policy are stronger than fiscal policy. From the results, money stock is 

the most significant variable affecting output. This empirical finding confirms earlier 

findings of Oluwole and Olugbenga (2007), that money growth (M2) is the most significant 

variable affecting output and consumer price index. 

Also, Olorunfemi and Dotun (2008) assessed the impact of monetary policy on economic 

performance in Nigeria. Their non policy variable are inflation and domestic growth policy 

for GDP. They applied the co-integration estimation technique and vector error correction 

(VECM). They found a negative relationship between interest rate and domestic output, 

while inflation rate is positively related to interest rate. At variance with this study, Saibu and 

Oladeji (2008) use GARCH model to assess the effects of fiscal and monetary policy shocks 

on real output in Nigeria. Their results showed that fiscal and monetary policy shocks had no 

significant effects on real output, and money supply is not statistically significant factor of 

output. 

Qin et al (2005) empirically investigated the effects of monetary policy on macro economy 

of China. They used three monetary policy instruments; interest rate, reserve ratio and money 

supply and two policy targets; GDP growth and Consumer price index. They carried out a 

simulation analysis on their macro economic model. Their findings indicated that GDP effect 

is virtually neutral in the long run when interest rate is used, but statistically significant when 

reserve ratio and money supply are used. This indicates that the use of interest rate as a 

monetary policy instrument is the most effective on consumer prices index, but is least 

effective on GDP growth. Similarly, Gamber and Haks (2005) also used macro economic 

model and two target variables; GDP and consumer price index. Their policy variable are 3 
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month treasury bills, a nominal interest rate and they applied  simple three equations macro 

models. They found GDP growth rate and consumer price index are statistically significant. 

Their result did not correlate with that of Qin et al (2005). 

Also, Star (2005) examined the real effects of monetary policy on economic performance in 

Russia, Ukraine, Belarus and Kazakhstan. He estimated a reduced form VAR, using five 

monetary policy variables; output, prices, money supply, interest rate and exchange rates. 

His findings indicate that increase in interest rate is associated with a significant drop in 

output. In all the Common Wealth of Independent States countries, an unanticipated shock to 

money stock leads to higher prices. In Ukraine and Belarus, a positive shock to real exchange 

rate i.e a depreciation, increase in price level relative to where it was suppose to be. 

Similarly, Cortis and Kong (2007) determined the impact of monetary policy shocks on only 

one of the target variable; real domestic output, in China. They applied vector error 

correction method and used impulse response function to trace the effects of interest rate and 

money supply on output. Their findings show that bank interest rate is the most significant 

factor of monetary policy; a better indicator when compared to money supply as a tool for 

monetary policy. However, Mangani (2009) found that exchange rate was the single most 

important variable affecting consumer price index. He used only one monetary policy target; 

price index. His result did not conform with earlier result where interest rate is the most 

significant variable affecting price index. In a related study, Raghavan et al (2009) measured 

the effects of Malaysian monetary policy using two estimation techniques a vector 

autoregressive (VAR) and structural vector autoregressive moving average (SVARMA). The 

authors compared the impulse responses generated by VARMA models with those generated 

by VARs for the pre and post crises period. In their findings, VARMA impulses were more 

significant to those generated by VAR.    

 

2.4 THEORETICAL FRAMEWORK 

According to the Neo-Keynesian ISLM framework, adjustment in the monetary sector affects 

the real sector through the interest rate. The Neo-Keynesian models, starting with Hicks 

(1937) IS/LM Model, which tried to simultaneously solve the product and money markets, 

and showed income and interest rates as linking variables that clear the two markets.  Using 

the Neo- Keynesian ISLM framework which postulates that an expansionary monetary policy 

leads to a fall in the real interest rate which in turn lowers the cost of capital causing a rise in 

investment spending and hence increase in Output level, thus leading to an increase in 

aggregate demand and a rise in GDP (Mishkin (1996)). The theoretical framework adopted 

for this study follows essentially the Neo-Keynesian ISLM framework which suggests that: 

National Income identity: Y= C + I +G – (X-M)......................... (3.4.1) 

With the following structural equations: 
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Consumption : C = a + bYd      b > 0  ............................................(3.4.2) 

 

Disposable income: Yd = Y- T ..................................... (3.4.3) 

Investment : I = IO  + Ii    i < 0 .......... (3.4.4) 

Government  Sector : G = Go ....... (3.4.5) 

Export : X = XO + X1E   X1 < 0  ...... (3.4.6) 

Import : M = m + Yd     > 0 ..... (3.4.7) 

Incorporating the money sector, the money market in an open economy can be represented by 

the following behavioural equations: 

Money Demand function: Md/P =  KY + βi  , K > 0, i < 0 ......(3.4.8) 

 

Money supply function : Ms/P = m1 B/P + m2i ,  m1,m2 > 0.....(3.4.9a) 

 

Money market equilibrium : Md = Ms .........(3.4.9b) 

Where Y is output, C is consumption, I is investment, G is government spending, X is export, 

M is imports, Yd is disposable income, T is tax, i is interest rate, E is exchange rate, B is 

external reserves, P is general price level, (price stabilty). 

After substituting the structural equations into equation (1) and (10), we obtain the IS 

equation and LM equation respectively. Equating the IS equation to LM equation, we obtain 

the general equilibrium equation for output (Y),;which is expressed in functional form thus: 

Y = f ( i, Ms, E, B ,P, G0, T, U)...............(3.4.9c) 

Where U represents the parameters in the general equilibrium equation. 

The explanatory variables in equation (3.4.9c ) above are monetary policy instruments and 

fiscal policy instruments. The monetary policy instruments in the equation, which is the main 

focus of this research, include i (interest rate also known as Monetary policy rate), E 

(Exchange rate), Ms (Money supply), B (External reserves). This equation shows how 

changes in the monetary policy variables ( e.g changes in CRR, MPR, Exchange rate) affect  

macroeconomic policy targets like inflation, output level (GDP). Within this framework, the 

monetary authority can target the interest rate  (MPR), Exchange rate or it can target the 

money supply using either the interest rate (MPR) or the monetary base as its instrument ( and 

this include required reserves).  

  3.0   METHODOLOGY 

In line with the objectives of the research work, a single model is formulated from the 

theoretical framework for the macroeconomics policy target (dependent variables), namely 

economic growth. Furthermore, the model (linear functions) is specified along in line with the 

hypotheses. The linear equation is used for the estimation of the coefficients of long and short 

run equation. In addition, the study introduced structural breaks and break points to the data. 
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The 2006 recapitalization of banks and insurance companies really made the monetary sector, 

which is a subset financial sector, deregulation a reality. Hence, the structural break was 

applied to two sub-periods for the model from 1981Q1 -   2006Q4 before recapitalization 

policy in Nigeria and from 2007Q1 – 2016Q4 after recapitalization policy in Nigeria.  

The study used Quarterly time series data from 1981:1 to 2016:4. And these data was sourced 

from Central Bank of Nigeria (CBN) publications and National bureau of statistic.  The first 

stage in the empirical investigation will be to analyse the time series properties of the data 

using the unit root (Augmented Dickey-Fuller) test  to determine the order and level of 

difference stationary of the variables on the first order autoregressive process AR(1). The 

second set of analysis is to determine the co-integrating vectors that span the variables in the 

models to see if they are integrated of any order. In other words, we test whether the 

dependent variable and the explanatory variables have long run relationship, that is, whether 

they are co-integrated. If co-integration is established, it suggests the presence of causality 

between the independent and dependent variables at least in one direction (Gujarati, 1995). 

In order to obtain estimates and results that are consistent and not methodology biased, two 

econometric estimation techniques will be used. And these are Autoregressive Distributed 

Lag Model (ARDL) and Vector Error correction model (VECM) after necessary test on 

reliability of data are conducted. The study adopts autoregressive distributed lag (ARDL) 

approach developed by Pesaran et.at (2001) to estimate equations. The choice of the ARDL is 

based on several considerations. Firstly, ARDL does not require stationarity of the data. In 

order words, ARDL can be applied irrespective of whether the underlying regressors are 

stationary at I(0) or I(1) or a mixture of both. Secondly, it has a small sample property. 

Thirdly, ARDL provides unbiased estimates of the long run model as well as valid t- statistics 

even when some of the regressors are endogenous (Harris and Sollis, 2003). 

The presence of co-integration forms the basis for Vector Error Correction Model (VECM) 

specification. The VECM will be designed to capture the short- run deviations that may occur 

in estimating the long- run co-integration equation (Engle and Granger, 1987). Thus the 

models will be specified in their explicit stochastic error correction form. Conclusions and 

findings will be deduced from VECM estimates after being compared with the ARDL 

estimates. Also, test for structural stability will also be carried out using CUSUM, 

CUSUMSQ and Chow test.  T-statistics and F-statistic will be used to carry out statistical 

significance at 95% confidence level. Coefficient of multiple determination (R
2 

) will also be 

used to judge the strength of the estimated  standardized regression equations. Also, Durbin 

Watson statistic will be used to test for the presence of serial correlation (Autocorrelation), 

which is also common in time series data. 

Standardized regression will be used to find out the comparative or relative impact of the 

monetary policy instruments (Bank rate, Cash reserve ratio, and Exchange rate) on the target 
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variable (Economic growth). This will be done by computing the Beta coefficients of each 

explanatory variable (the monetary policy instrument). 

3.1       STATEMENT OF HYPOTHESIS 

As earlier stated, the utmost aim or objective of this study is to examine the effects of 

monetary policy instruments on macroeconomics policy targets in Nigeria. In line with the 

above objective, the hypotheses are stated thus: 

HO:  Monetary policy rate does not significantly influenced economic growth in Nigeria  

Ho: Cash reserve ratio does not significantly influenced economic growth in Nigeria 

HO:   Exchange rate does not significantly influenced economic growth in Nigeria. 

HO:  Cash reserve ratio is not as effective as monetary policy rate and exchange rate. 

HO:   Exchange rate is not as effective as Cash reserve ratio and monetary policy rate.  

Ho: Monetary policy rate is not as effective as cash reserve ratio and exchange rate. 

 

3.2      MODEL SPECIFICATION 

In specifying the empirical model, the study adapts the Neo Keynesian ISLM model (Hick 

1937) and Mugume (2011).  

  Thus, the general functional forms of the model is specified as follows: 

GDPGR = f ( BR, CRR, ER,MS,  ).........................(3.2.1) 

Where; 

GDPGR = Gross Domestic Product Growth Rate 

BR = Bank Rate, also known as monetary policy rate (MPR) 

CRR = Cash Reserve Ratio 

ER = Exchange rate 

MS = Broad Money supply 

In line with the objective of this study and the dynamic nature of the variables in the models, 

the comparative impact of bank rate, CRR and Exchange rate on economic growth in Nigeria 

is examined using Autoregressive distributed lag (ARDL) framework. As earlier said, the 

study adopts autoregressive distributed lag (ARDL) approach and Vector error correction 

model (VECM) to estimate equation (3.2.1). The statistic underlying the procedure is the F- 

statistic in a generalized Dickey – Fuller type regression, which is used to test the significance 

of the variables under consideration in an unrestricted equilibrium correction model.    

Equation ( 3.2.1) can be stated in econometric forms as well as to reflect the structural break. 

Following studies by Chow (1960) and Klein (1965), we specified both pooled and structural 

break models in partial log linear form as follow: 

Time period of 1981:1-2016:4 (The pooled period) 

GDPGR = a0 + a1BR + a2CRR + a3ER + a4lnMSt + U  .........(3.2.2) 

Time period of 1981:1 – 2006:4 (Period before recapitalisation) 

GDPGR = b0 + b1BR + b2CRR + b3ER + b4lnMSt + U ......(3.2.3)  
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Time period of 2007:1- 2016:4 (Period after recapitalisation) 

GDPGR = c0 + c1BR + c2CRR + c3ER + c4lnMSt + U  ........(3.2.4) 

The hypotheses to be tested after the structural break are whether the coefficient of the 

variables after the break is equal to the coefficient of the variables before the break: 

          b1 = c1 b2 = c2 b3 = c3 b4 = c4  

The Assumptions of the above models are: 

i. The Error terms are normally and randomly distributed. 

ii. There is no relationship between successive error term, E(Ui, Uj) , where i   j. 

iii. Absence of serial correlation between the error term and the explanatory variables. 

iv. Expected value of error term is equal to zero. 

v. The variance of the error term is constant. 

Following Pesaran et.al (2001), the Autoregressive Distributed lag (ARDL) formats of the 

above equations are formulated as follow: 

GDPGRt =  β0 +∑0GDPGRt-i  + ∑1BRt-i  + ∑2CRRt-i  + ∑4lnMSt-i   + et        

 .......... (3.2.5). 

The specification of a long run relationship that will capture the short run deviations that 

might have occurred in estimating the long run co integrating equation requires an Error 

Correction term. Following Pesaran et al (2001) the Error Correction representation of the 

above ARDL model (3.2.5) is given as:   

GDPGRt =  β0 + β1GDPGRt-1  + β2BRt-1 + β3CRRt-1 + β4ERt-1 + β5lnMSt-1 +                 

∑0GDPGRt-i  +  ∑1BRt-i  + ∑2CRRt-i  +  ∑3ERt-i +    

                  ∑4 lnMSt-i   + et    ..................... (3.2.6) 

Where β0 represents the drift component,  is the first difference operator and a, b, c, d, and e 

are the optimal lag lengths for each incorporated series. i : i =  0,1,2,3,4, are the short run 

dynamic coefficients,  : = 1,2,3,4,5... are the long run multipliers long run multipliers of the 

models. et  represents the stochastic  term. The terms with the summation signs are used to 

model the short run dynamic structure.  

Finally, the short run dynamic parameters of the model associated with the long run estimates 

can be obtained by estimating the following Error Correction Models given as: 

GDPGRt =  β0 + ∑ 0GDPGRt-i  + ∑1BRt-i  + ∑ 2CRRt-i  +  ∑ 3ERt-i + ∑ 4 lnMSt-i   

+ ECMt-1  +  et   ..................... (3.2.7) 

Where ECM is the error correction term (representing the residual of the co integrating 

equation).   represent the coefficients of the  ECM term for model (3.2.7) and its known as 

speed of adjustment. It shows how quickly the variables converge to equilibrium (i.e, speed of 

adjustment back to long run equilibrium after a short run disturbance). It should be 

statistically significant and negatively signed. 

3.3 The apriori expectations of model 

c a b i=0 i=0 i=1 

  

  d i=0 
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For equation (3.2.4), Bank rate which is also known as monetary policy rate is expected to 

have a negative relationship with Economic growth. Increase in the bank rate means increase 

in lending rate which will contract the output level through reduction in Investment.  Also 

Cash Reserve Ratio (CRR) is expected to have a negative relationship with Economic growth. 

An increase in CRR will reduce the Excess reserves and therefore increase the interest rate, 

which will cause a contraction in output level. The relationship between Exchange rate and 

Economic growth depends on the structure of an economy. Like Nigeria economy, increase in 

exchange rate (devaluation of naira), will lead to fall in output level. According to the 

Monetarists, increase in Money supply is an expansionary policy which will have a positive 

effect on Economic growth. 

4.0  Data presentation, data analysis and discussion of results 

4.1 Empirical analysis  

The objective of this section is to empirically assess the effects of monetary policy 

instruments on Economic growth in Nigeria from 1981:1 to 2016:4. The empirical work is 

highly influenced by the bank consolidation policy of 2006. Consequently upon this, the 

empirical data is split into two sub period after carrying out test for structural stability. In 

order to get sustainable results (i.e. time invariant results or stationary) we checked the 

descriptive properties and the time serial statistics of the included variables. 

4.2    Unit Root Test of Stationarity 

 The data were tested for unit root by using the Augmented Dickey Fuller (ADF test). Non 

spatiality of time series data has often been regarded as a problem in empirical analysis. 

Working with non-stationary variables leads to spurious regression result from which further 

inference is meaningless. The first step is therefore to test for stationarity of the variables 

using Augmented Dickey Fuller unit root test:  Table 4.1.1 below shows the unit root test 

result 

Table 4.2: Augmented Dickey Fuller test for Unit Root 

Variables  ADF Static Critical 

Value 1% 

Critical 

Value 5% 

Critical 

Value 10% 

Order of 

Integration  

GDPGR -11.148 -4.0298 -3.4418 -3.1455 I(1) 

lnMS -9.6360 -4.0249 -3.4422 -3.1457 I(1) 

EXR -10.7767 -4.0239 -3.4418 -3.1455 I(1) 

CRR -9.2621 -2.5816 -1.9431 -1.6152 I(1) 

BR -6.5092 -4.0259 -3.4427 -3.1460 I(1) 

        Source: Author‘s computation 
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 The ADF Statistic of each of the variables is  greater than the critical values (1%, 5% and 

10%).  It shows that all the series are I(1) variable and significant at 1 %. This reveals that the 

data does not contain I(2) series, hence provides support for the use of ARDL model. 

4.3 Test for Co integration 

4.3.1 Co-integrating result before structural break for the model  

                            (1981:1 to 2006:4) 

 

Table: 4.3.1: Cointegrating result before break 

    

Sample (adjusted): 1982Q3 2006Q4    

Included observations: 98 after adjustments   

Trend assumption: Linear deterministic trend (restricted)  

Series: D(GDPGR) D(CRR) D(BR) D(EXR) D(LNMS)    

Lags interval (in first differences): 1 to 4   

      

Unrestricted Cointegration Rank Test (Trace)   

      
      Hypothesized  Trace 0.1   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  

      
      None *  0.350985  107.5399  84.37817  0.0012  

At most 1 *  0.260340  65.17462  60.08629  0.0387  

At most 2  0.172308  35.62128  39.75526  0.2204  

At most 3  0.134675  17.08811  23.34234  0.4084  

At most 4  0.029281  2.912391  10.66637  0.8868  

      
       Trace test indicates 2 cointegrating eqn(s) at the 0.1 level  

 * denotes rejection of the hypothesis at the 0.1 level   

 **MacKinnon-Haug-Michelis (1999) p-values   

      

The table 4.3.1 above reports the co integration test results before the structural break for 

model 1. The trace statistic test indicates 2 co-integrating relationship or vectors at 10% level 

of significance. To determine the co- integrating test, we compare the trace statistic to the 

critical value. The trace statistics value (65.1746) is greater than the critical value (60.08629). 

Thus the VECM is estimated using 2 co-integrating vectors. 

4.3.2 Co-integrating result after structural break for the model (2007:1 to  2016:4) 

Table: 4.3.2: Co-integrating result after break    

     

Sample: 2007Q1 2016Q4     
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Included observations: 40     

Trend assumption: Linear deterministic trend (restricted)   

Series: D(GDPGR) D(CRR) D(BR) D(EXR) D(LNMS)     

Lags interval (in first differences): 1 to 4    

       

Unrestricted Cointegration Rank Test (Trace)    

       
       Hypothesized  Trace 0.1    

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**   

       
       None *  0.797533  134.6671  84.37817  0.0000   

At most 1 *  0.651054  70.78005  60.08629  0.0117   

At most 2  0.337684  28.66650  39.75526  0.5821   

At most 3  0.195467  12.18600  23.34234  0.7990   

At most 4  0.083467  3.486272  10.66637  0.8144   

       
        Trace test indicates 2 cointegrating eqn(s) at the 0.1 level   

 * denotes rejection of the hypothesis at the 0.1 level    

 **MacKinnon-Haug-Michelis (1999) p-values    

       

The table 4.3.2 above reports the co integration test results after the structural break for model 

1. The trace statistic test indicates 2 co-integrating relationship or vectors at 10% level of 

significance. To determine the co- integrating test, we compare the trace statistic to the 

critical value. The trace statistics value (70.78) is greater than the critical value (60.08). Thus 

the VECM is estimated using 2 co-integrating vectors. 

4.4 Test for Structural stability of model 

The Central Bank of Nigeria in 2006 embarked on extensive financial system and monetary 

policy reformation with the recapitalization of banks and non banks financial institutions. 

Consequent to this reform, this study carried out structural stability test to determine the 

structural break in our models. A structural change is said to have taken place when a change 

is observed in the regression parameters of the estimated models. Any structural break is 

accompanied by the change in relevant model coefficients. Such changes can be shift in 

intercepts or slopes (or both). Since the parameters of econometrics models form the basis of 

optimal decision rules and in turn determines policy decisions, these emphasised the 

importance of parameters stability in empirical studies. Also, ignoring structural changes in 

empirical studies can lead to false conclusion and wrong policy recommendation. 

This study applied three stability tests: Chow test, Cumulative sum of recursive residuals 

(CUSUM) and Cumulative sum of the square of recursive residual (CUSUMSQ). Both 

CUSUM and CUSUMSQ are applied on the residuals of all variables of VECM model. If the 
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plot of CUSUM and CUSUMSQ statistics stay within the critical bound of 95% level of 

significance, the null hypothesis is that coefficients in the error correction model cannot be 

rejected. If any of the lines crosses, the null hypothesis of coefficient constancy at 95% level 

of significance will be rejected. That is the equation parameters are considered unstable 

(structural break presence), if the whole sum of recursive error gets outside the two critical 

lines of both test. While in Chow test, the F statistic is compared with the theoretical at 5% 

level of significant and (N-2K, K) degree of freedom. If the F statistic is greater than the 

critical values, we reject the null hypothesis of no structural break.   

Figure 4.4.1A      
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Figure 4.4.1 B 
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Table 4.4.1 

 

Chow Breakpoint Test: 2006Q1   

Null Hypothesis: No breaks at specified breakpoints 

Varying regressors: All equation variables  
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Equation Sample: 1981Q2 2016Q4  

     
     F-statistic 1.204255  Prob. F(5,133) 0.3106 

Log likelihood ratio 6.331733  Prob. Chi-Square(5) 0.2753 

Wald Statistic  6.021275  Prob. Chi-Square(5) 0.3042 

     
     Source: Author‘s computation 

 

From figure 4.4.1A and B above it can be seen that the plot of the CUSUM and CUSUMSQ 

statistics do not stay within the critical bound of 95% level of significance, hence, the null 

hypothesis of coefficient constancy at 95% level of significance is rejected. This is also 

supported by the chow test. From table 4.4.1, since the F-statistic (1.204) is greater than the 

critical value (0.3106), we reject the null hypothesis of no break at specified breakpoints. 

Therefore, model  (economic growth) shows that there was structural break and the result is 

accepted. The study will proceed to estimate the two sub periods i.e 1981:1 to 2006:4 and 

2007:1 to 2016:4  

  

4.5 Presentation and interpretation of Regression Results  

4.5.1 ARDL Results for model 1 before break (1981:1 to 2006:4) 

Table: 4.5.1: ARDL Short run And Long Run Results before break 

Dependent Variable: D(GDPGR)   

Selected Model: ARDL(4, 0, 0, 4, 4)  

   

Sample: 1981Q1-  2006Q4   

Included observations: 99   

     
                                         Short run coefficients 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

        
     D(GDPGR(-1), 2) -0.207322 0.242202 -0.855985 0.3945 

D(GDPGR(-2), 2) -0.392025 0.186266 -2.104651 0.0384 

D(GDPGR(-3), 2) -0.279761 0.129786 -2.155564 0.0340 

D(CRR, 2) 6.047410 13.934147 0.433999 0.6654 

D(BR, 2) 2.803886 4.202857 0.667138 0.5066 

D(EXR, 2) -4.311143 1.708604 -2.523310 0.0009 

D(EXR(-1), 2) 0.283379 1.341317 0.211269 0.8332 

D(EXR(-2), 2) -6.339874 1.335594 -4.746857 0.0008 

D(EXR(-3), 2) -5.431457 1.441031 -3.769147 0.0003 
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D(LNMS, 2) 0.319089 0.129276 2.468273 0.0157 

D(LNMS(-1), 2) -0.351784 0.146221 -2.405843 0.0184 

D(LNMS(-2), 2) -0.181192 0.162991 -1.111669 0.2695 

D(LNMS(-3), 2) 0.487032 0.184972 2.632999 0.0101 

CointEq(-1) -0.881742 0.281174 -3.135928 0.0024 

     
         Cointeq = D(GDPGR) - (6.8585*D(CRR) + 3.1799*D(BR) + 

5.9882*D(EXR)  

        + 0.7161*D(LNMS) + 12.6891 )  

     
          

Long Run Coefficients 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     D(CRR) 6.858481 15.638897 0.438553 0.6621 

D(BR) 3.179940 4.959014 0.641244 0.5232 

D(EXR) 5.988239 3.938629 1.520387  0.0023 

D(LNMS) 0.716056 0.208846 3.428629 0.0010 

C 12.689111 12.196859 1.040359 0.3012 

     
     Source: Author’s Computation 

From the coefficients of the estimated ARDL model in table 4.5.1 above, there is a positive 

relationship between bank rate and economic growth both in the short run and long run. This 

is not theoretically in line and it is different from ours a-priori expectation. However, these 

results are not statistically significant because the t-statistic is less than the critical value. This 

result is different from the finding of Cortis and Kong (2007), which shows that bank rate is 

the most significant factor of growth. But this result correspond with the finding of Qin et al 

(2009), which stated that the use of interest rate has no significant impact on economic 

growth. Also, in the short run, current value of Exchange rate, with second and third lag 

values has negative and statistically significant relationship with economic growth. This is 

theoretically in line for an economy that is import dependent like Nigeria. The third lag value 

of exchange rate is also statistically significant. The negative relationship between economic 

growth and exchange rate at various lags means that the persistent devaluation of naira is 

inimical to economic growth in Nigeria. And the statistical significance of the estimates 

shows how sensitive the Nigeria economy is to exchange rate. Also, this shows that exchange 

rate as a monetary policy instrument, has a significant impact on economic growth in Nigeria 

in the short run. This result is similar to that of Chuku (2009), Okwu et al (2011), but contrary 

to that of Mugume (2011). However, from the long run ARDL result, there is a positive 

relationship between exchange rate and economic growth, and the effect is statistically 
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significant at 10% (critical value at 10% is 1.289 which is less than the t- statistic 1.5204). 

Cash reserve ratio (CRR) has positive relationship with economic growth both in the short run 

and long run. This is not theoretically in line and it is different from our apr iori expectation. 

However, the result is not statistically significant both in short run and long run. This shows 

that economic growth is not sensitive to changes in CRR in Nigeria. The coefficient of the 

error correction term had the right sign and it is significant at 5%. 

4.5.2 ARDL Results for model 1 after break (2007:1 to 2016:4) 

Table: 4.5.2: ARDL Short run And Long Run Results after break 

 Dependent Variable: D(GDPGR)   

Selected Model: ARDL(4, 4, 0, 0, 4)  

Date: 10/05/17   Time: 15:26   

Sample: 2007Q1 2016Q4   

Included observations: 40 

 

   

     
     Short Run Coefficients 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     D(GDPGR(-1), 2) -0.463169 0.401100 -1.154749 0.2601 

D(GDPGR(-2), 2) -0.798489 0.347721 -2.296350 0.0311 

D(GDPGR(-3), 2) -0.686465 0.270381 -2.538883 0.0183 

D(CRR, 2) 58.637722 21.801205 2.689655 0.0131 

D(CRR(-1), 2) 

-

34.707594 21.930696 -1.582603 0.1272 

D(CRR(-2), 2) 

-

35.613788 23.241791 -1.532317 0.1391 

D(CRR(-3), 2) 77.335526 34.026316 2.272815 0.0327 

D(BR, 2) 

-

496.15234

3 219.862434 -2.256649 0.0338 

D(EXR, 2) 

-

16.124361 9.943921 -1.621529 0.0492 

D(LNMS, 2) 0.594813 0.473681 1.255725 0.2218 

D(LNMS(-1), 2) 0.712480 0.486895 1.463313 0.1569 

D(LNMS(-2), 2) 0.317664 0.538560 0.589840 0.5610 

D(LNMS(-3), 2) 1.538261 0.539568 2.850915 0.0090 

CointEq(-1) -0.583731 0.475423 -1.227813 0.2319 
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         Cointeq = D(GDPGR) - (102.8338*D(CRR)  -849.9679*D(BR)  -

27.6229 

        *D(EXR)  -3.8330*D(LNMS) + 2179.9425 ) 

     
          

Long Run Coefficients 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     

D(CRR) 

102.83375

8 79.891431 1.287169 0.2108 

D(BR) 

-

849.96789

0 854.813275 -0.994332 0.3304 

D(EXR) 

-

27.622946 7.210671 -3.830842 0.5642 

D(LNMS) -3.833003 4.528072 -0.846498 0.4060 

C 

2179.9425

31 

2038.74606

0 1.069257 0.2960 

     
     Source: Author’s Computation 

From the estimated ARDL model presented in table 4.5.2 above, the current value of CRR 

and third lags value have a positive relationship with economic growth and the result is 

statistically significant at 5%. But, CRR at both lags 1 and lags 2 have a negative relationship 

with economic growth. This is in line with the apriori expectation. But this relationship is not 

statistically significant at even 10% (because the t-statistics are less than the critical value i.e 

1.68). This also means that this instrument does not have significant impact economic growth 

in Nigeria in this period. Bank rate has a negative relationship with economic growth, this is 

theoretically in line. And the result is statistically significant. This result confirms the earlier 

finding of Barakchian and Crowe (2010) and Star (2005) that showed that increased in 

interest is associated with a significant drop in output. This result is different from what was 

obtained in the model before structural break. 

Exchange rate has a negative relationship with economic growth, and this relationship is 

statistically significant at 10%.  This result is confirmed by the finding of Mangani (2009), 

which state that exchange rate was the single most important variable affecting output level 

and consumer price index. This is the same with the result obtained in the model before 

structural break, where exchange rate in lags 2 and 3rd lags period has a negative and 

significant relationship with economic growth. This negative relationship between exchange 

rate and economic growth points to the fact that depreciation of naira does not favour 
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economic growth in Nigeria. Practical experience shows that the results are expected because 

depreciation of exchange rate only favours countries with strong domestic production base for 

tradable in the country.  

From the long run ARDL estimates, only exchange rate has significant, but negative 

relationship with economic growth. Although bank rate has the correct sign, the relationship 

is not significant. From the long run ARDL estimated model before and after structural break, 

exchange rate has a statistical significant negative relationship with economic growth.  

4.5.3 VECM Results before structural break (1981:1 to 2006:4) 

4.5.3.1 Short run Estimates of model 1 before structural break 

The vector error correction regression estimates of the short run dynamic specification for the 

policy target variable economic growth model (model 1) before structural break is shown in 

Table 4.5.3.1 below. 

Table 4.5.3.1: Results of Short run VECM before break 

Dependent variable: GDPGR 

No. of observation: 98 after adjustment 

Regressor Coefficient Standard Error T-statistics 

GDPGR(-1) -0.7894 0.1357 -5.8194 

GDPGR(-2) -0.8579 0.1508 -5.6868 

GDPGR(-3) -0.4903 0.1506 -3.2541 

GDPGR(-4) -0.0218 0.1251 -0.1745 

CRR(-1) -16.4199 18.4018 -0.8923 

CRR(-2) -17.4586 18.8220 -0.9275 

CRR(-3) -9.3479 17.1832 -0.5440 

CRR(-4) -6.9818 13.9269 -0.5013 

BR(-1) 5.2987 6.8628 0.7721 

BR(-2) 4.3253 6.5652 0.6588 

BR(-3) 2.7967 5.9243 0.4720 

BR(-4) 2.7145 4.6355 0.5855 

EXR(-1) -0.5559 1.8270 -0.3043 

EXR(-2) -4.2087 1.9562 -2.1514 

EXR(-3) -5.5425 1.9599 -2.8279 

EXR(-4) 3.7618 1.7309 2.173 

Intercept 5.2123 25.3214 0.2058 

Ecm1 -0.08014 0.00951 -8.4367  
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R
2
= 0.6971 

Adjusted R
2
 = 0.6082    F- statistics = 7.84   

Akaike A/C = 12.116 Schwarz sc = 12.7 

Source: Author‘s computation 

From the results in table 4.5.3.1 above, CRR has negative relationship with economic growth 

from lags 1 to 4. This conforms to the a priori expectation but they are not statistically 

significant even at 10 %. This shows that CRR does not affect economic growth in this 

period. These results correspond with what was found in the ARDL estimates. And it 

correlates with the finding of Qin et al (2004), which showed that reserve ratio is for 

addressing inflation and not GDP.  Bank rate from lags 1 to lags 4 has a positive relationship 

with economic growth. This is also contrary to the a priori expectation. And the result is not 

statistically significant. This result conforms to the ARDL result. However, this result is 

contrary to the findings of Star (2005), which state that increase in interest rate is associated 

with a significant drop in output. This shows that in the short run, bank rate as a monetary 

policy instrument does not affect economic growth in Nigeria. Also, Exchange rate from lags 

2 to lags 4 has a negative relationship with economic growth and the result is statistically 

significant at 10%. This is consistent with what was obtain in the ARDL estimates. This result 

is similar to that of Khan (2010) which analyzed the output effect of exchange rate. However, 

Exchange rate at lags 1 has a negative but in significant relationship with economic growth. 

The coefficient of error correction term had the right sign and it is significant.  

The coefficient of determination (R
2
) shows that the model has a good fit because 69.71% 

variation in economic growth is explained by the estimated regression equation. And all the 

regressors are simultaneously different from zero because the R
2 

is statistically significant, 

since the F-statistics is greater than the critical value at 5%. 

However, the short run does not tell us much about the effects of monetary policy instruments 

on macroeconomics policy targets because they are adjustment mechanism toward the long 

run equilibrium. The usefulness of the error correction models produce better short run 

forecast and hence provides the short run dynamics essential to obtain long run equilibrium.  

4.5.3.2 Long run Estimates of model 1 before structural break 

Table 4.5.3.2: Results of Long run VECM before break 

Dependent variable: GDPGR 

No. of observation: 98 after adjustment 

Regressor Coefficient Standard error T statistics 

CRR(-1) -193.3518 56.0058 -3.4523 

BR(-1) 85.3578 17.8610 4.7790 

EXR(-1) -13.60647 5.6623 -2.40297 

LnMS(-1) -2.1643 0.5768 -3.7517 
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Intercept 39.806   

Source: Author’s computation 

The long run estimates of the VECM shows that CRR has a negative relationship with 

economic growth and the result is statistically significant. This is in line with the monetarist 

view. This shows that in the long run, CRR may be a significant monetary policy instrument 

that can be used by the monetary authority to achieve economic growth; however, this result 

is different from what was obtained from the long run ARDL estimates. Bank rate has a 

positive and significant relationship with economic growth and it is statistically significant, 

this result is contrary to most empirical work earlier reviewed; Olorunfemi and Dotun (2008),  

Diego (2010) and Cortis and Kong (2007). Exchange rate has negative relationship with 

economic growth and the relationship is statistically significant. This result is consistent with 

what was obtained in the long run ARDL estimates.  

4.5.3.3 VECM Results after structural break (2007:1 to 2016:4) 

4.5.3.4 Short run Estimates of model 1 after structural break 

Dependent variable: GDPGR 

No. of observation: 40  

Regressor Coefficient Standard Error T-statistics 

GDPGR(-1) -0.1785 0.2958 -0.6034 

GDPGR(-2) 0.01679 0.3153 0.05327 

GDPGR(-3) 0.03519 0.38075 0.09244 

GDPGR(-4) 0.271326 0.41811 0.64894 

CRR(-1) 1.079721 40.3682 0.02675 

CRR(-2) 3.11138 39.6533 0.07846 

CRR(-3) 39.63406 40.3848 0.98141 

CRR(-4) -40.17960 54.0349 -0.7436 

BR(-1) 101.4149 245.861 0.41249 

BR(-2) 166.7 310.472 0.53697 

BR(-3) -101.732 320.990 -0.3169 

BR(-4) -65.8008 279.345 -0.2355 

EXR(-1) 16.3452 40.3774 0.40481 

EXR(-2) 76.7467 40.2581 1.90636 

EXR(-3) -35.4846 12.6492 -2.80528 

EXR(-4) -70.9475 40.9470 -1.73266 

Intercept 30.4365 276.967 0.10989 

Ecm1 -0.39966 0.18644 -2.1436 
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R
2
= 0.7507 Adjusted R

2
 = 0.4599    F- statistics = 2.5817 

Akaike A/C = 18.01616  Schwarz sc = 18.9450 

Source: Author’s computation 

From the results in table 4.5.3.4 above, CRR has positive relationship with economic growth 

from lag 1 to lag 3, excepts that of lag 4 that is negative. Only the CRR at lag 4  conforms to 

the apriori expectation. However, they are all individually not statistically significant even at 

10%. This shows that CRR does not affect economic growth in this period. This is confirmed 

by the finding of Qin et al (2005). They said that CRR is a significant variable for inflation 

control. Bank rate from lags 1 to lags 2 has a positive relationship with economic growth and 

this is also contrary to the a priori expectation. But bank rate from 3rd lag to 4
th

 lag has 

negative relationship with economic growth, but the relationship is as well not statistically 

significant. This result conforms to the ARDL result. This shows that in the short run, bank 

rate does not affect economic growth in Nigeria. Also, Exchange rate at lags 1 has a positive 

relationship with economic growth but the result is not statistically significant even at 10%. 

However, Exchange rates at lags 3 and lags 4 have a negative and significant relationship 

with economic growth. This corroborate with the fact that depreciation of naira does not 

support economic growth in Nigeria and also the significance of exchange rate as a monetary 

policy instrument. The coefficient of error correction term had the right sign and it is 

statistically significant.  

The coefficient of determination (R
2
) shows that the model has a good fit because 75.07% 

variation in economic growth is explained by the estimated regression equation. And all the 

regressors are simultaneously different from zero because the R
2 

is statistically significant, 

since the F-statistics is greater than the critical value at 5%. 

However,  has earlier said, the short run does not tell us much about the effects of monetary 

policy instruments on macroeconomics policy targets because they are adjustment mechanism 

toward the long run equilibrium. The usefulness of the error correction models produce better 

short run forecast and hence provides the short run dynamics essential to obtain long run 

equilibrium.  

4.5.3.5 Long run Estimates of model 1 after structural break 

Table 4.5.3.5: Results of Long run VECM after break 

Regressor Coefficient Standard error T statistics 

CRR(-1) 126.674 47.0380 2.69302 

BR(-1) -90.9753 562.556 -0.16172 

EXR(-1) 113.3461 49.244 2.30172 

LnMS(-1) 6.024267 1.92043 3.13693 

Intercept -182.8465   

Source: Author’s computation 
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The long run estimates of the VECM after structural break, shows that CRR has a positive 

relationship with economic growth and the result is statistically significant. Bank rate has a 

negative relationship with economic growth, this is theoretically inline, but it is not 

statistically significant. Exchange rate has positive relationship with economic growth and the 

relationship is statistically significant. This finding is the same with that of  Raghauan et al 

(2009). 

4.5.3.6 Summary results before and after structural break  

From the analysis of model 1 for both alternative sub periods, the coefficients of the estimated 

regressions (for both ARDL and VECM) are not the same in the two sub periods. There are 

significant changes in the coefficients of the policy variables. This means that the 2006 

structural reform in the financial sector in Nigeria brought changes in bank rate, CRR , 

exchange rate and also changes in economic growth. 

Also, from the two sub periods CRR does not have any significant effects on economic 

growth in short run, but it has effects in the long run. In the short run, in both sub periods, 

bank rate does not have significant effect on economic growth. Also in the long run, bank rate 

does not have significant effects on economic growth in both sub periods. In the short run and 

long run, for both sub periods, exchange rate has a consistent negative and significant effect 

on economic growth in Nigeria. 

 

4.6 Impulse Response Analysis of Monetary Policy Instruments on economic growth  

 The graphs display the effects (impulse response) of a one – standard deviation monetary 

policy shock defined as an exogenous, unexpected and temporary rise in the bank rate, cash 

reserves ratio, exchange rate and money supply. Each panel illustrates the response of the 

target variable (economic growth) to its own one – standard deviation changes which 

corresponds to a positive shock, the response of the target variable to a one – standard 

deviation changes in all the monetary policy instruments (corresponding either to a positive or 

a negative shock), the response of each policy variable to its own one – standard error 

innovation or changes, and the response of each policy variable to other policy variables.  

The analysis holds that a zero value is an indication of non – effect of monetary policy shock 

on the target variables and as a result, the target variable continues on the same path it would 

have followed, had there been no policy shocks in the system. A positive or negative value 

thus indicates that shocks would cause the variable to be above or below its natural path. The 

solid lines depict the estimated effects, while the dashed lines show the boundaries of a 95% 

confidence interval. The solid line is the point estimate while the dotted lines represent a one 

– standard error confidence bound around the point estimate. The size of the shocks and 

monetary policy change or innovation is measured by standard deviations of the 

corresponding orthogonal errors obtained from the model estimation. The impulse responses 
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estimated for the three models support widely held conventional views of many 

macroeconomic dynamics.  

Figure 4.6: Impulse Response graph 
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4.6.1 Analysis of the Impulse Responses shock to economic growth 

The responses of economic growth to a one standard deviation shock to monetary policy rate 

(MPR), cash reserve ratio (Crr) and exchange rate are presented in figure 4.6 above. It is 

evident that the response of GDP growth rate to an expansionary shock in the MPR in Nigeria 

is not favourable and it is not statistically significant. The estimated effects line (impulse 

response line) remains almost on the zero value line or line of no – effect. This indicates a non 

– effect of monetary policy shock on the target variable (i.e economic growth), which also 

means that the target variable continues on the same path it would have followed had there 

been no policy shocks in the system. This indicates that output level does not respond steadily 

to changes in the MPR in Nigeria. This result corroborate those of Chuku (2009) and 

Mugume (2011). It is also supported by the findings from the ARDL and VECM analysis 

carried out in section 4.5 above. One could have expected the increase in MPR to affect GDP 

growth rate negatively and the decrease in MPR to affect GDP growth rate positively through 

investment. The explanation could be credited to the fact that in Nigeria, MPR has no 

significant effects on Deposit money banks lending rate. 

Measuring the economic growth responses to monetary innovation in Crr, the impulse – 

response results graphically revealed a sluggish response of GDP growth rate to a positive Crr 

shock. In the 1
st
 and 5

th
 quarter , GDP growth rate has zero response. The responses became 
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positive but weak after the 6
th

 quarter. And the response remains persistently decreasing from 

the 7
th

 quarter. This shows that output level in Nigeria does not respond to changes in Crr. 

This is also in line with the findings from the ARDL and VECM analysis.  

The impulse response also shows that GDP growth rate also respond positively but sluggishly 

in the entire periods except in the 5
th

 and 9
th

 quarter, to shocks in the foreign exchange rate. 

At the early stage, i.e 1
st
 quarter, output level was not responsive to the exchange rate 

depreciation policy because the impulse response line was on zero line. The response of 

output level slightly improves from the 3
rd

 quarter but with a down turn at the 5
th

 quarter. 

GDP growth rate response to exchange rate shock after the 5
th

 quarter has been persistently 

positive but the response has not being significantly impressive. Practical experience shows 

that the results are expected because depreciation of exchange rate is expected to favour 

countries with strong domestic production base for tradable in the country. Though the output 

response to shocks in exchange rate is insignificant, it is theoretically consistent for an import 

dependent economy like Nigeria not to promote currency depreciation policy.  Also, output 

level is relatively sluggish in response to shocks in monetary policy variables. 

4.7 Variance Decomposition Analysis for Economic growth 

The results of the variance decomposition reveal the dynamic behavior of the variables in the 

ARDL and VECM system of equations. In particular, we based the analysis of variance 

decomposition on the forecast error variance in order to capture the direction of which 

variables effect is larger, so that we can subsequently make a distinction on the importance or 

significance of the variables in the system. 

From table 4.7.1, the result of variance decomposition of GDP growth rate at the 9
th

 period 

indicates that about 88% of the forecast error variance of GDP growth rate is accounted by 

the previous growth rate of GDP; while the remaining 10.22% is accounted for by the shocks 

in the monetary policy variables which include MPR, Crr, and Exchange rate. Out of this 

10.22% variation in GDP growth rate, MPR accounts for only 0.10%, this is relatively very 

insignificant. Crr accounts for 5.17% variation in GDP growth rate, while exchange rate 

accounts for only 1.45%.    

 

 

 

Table 4.7.1: Results of variance decomposition of GDP growth rate 

         
          

 Period S.E. D(GDPGR) D(MS) D(MPR) D(CRR) D(INF) D(ER) D(UNE) 

         
          1  971.2218  100.0000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 

 2  1082.217  94.43966  2.690427  0.133788  2.441626  0.113665  0.098840  0.081996 
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 3  1164.506  89.97243  2.332067  0.117018  3.799137  0.127056  2.033223  1.619072 

 4  1334.964  88.56955  3.962903  0.091221  4.315503  0.109025  1.578926  1.372872 

 5  1414.042  89.15638  3.709804  0.115543  4.206462  0.114811  1.417404  1.279591 

 6  1534.725  90.33014  3.186641  0.099284  3.581463  0.097995  1.387411  1.317071 

 7  1619.237  88.53315  3.428004  0.120651  5.226671  0.128698  1.369959  1.192867 

 8  1686.982  87.63991  3.686105  0.112332  5.519439  0.133200  1.597480  1.311538 

 9  1785.618  88.48863  3.496617  0.100271  5.173770  0.121720  1.446111  1.172882 

 10  1859.743  89.19447  3.251948  0.110974  4.841539  0.118974  1.356718  1.125380 

Source:E-view output.  

 

4.8 Comparative impact Analysis of Monetary policy instruments using    

       Standardize Regression 

This is done in order to achieve the fourth objective of this research work which is to rank the 

monetary policy instruments in term of their comparative effectiveness in achieving the 

selected macroeconomic goals in Nigeria. This analysis is carried out using standardize 

regression. The size of the estimated coefficients of the policy variables which is called beta 

coefficients is the basis for the comparative impact analysis. Unlike the impulse response and 

variance decomposition analysis, the explanatory variables in the standardize regression for 

each model will be limited to the identified monetary policy instruments. 

 

4.8.1 Results of the estimated standardized regression  

Table: 4.8.1 standardized regression result  

Dependent variable: Economic growth 

Number of observation: 144  

Regressors coefficient Stan. error T- ratio probability Beta coeff. 

EXR 71.559 9.836 7.27 0.000 0.7536 

CRR 204.419 19.34 10.57 0.000 0.4394 

MPR 112.94 58.63 1.93 0.056 0.7482 

InMs -411.9 275.81 -1.49 0.138 -0.1510 

intercept -2055.69 1157.88 1.93 0.078  

 

R
2
 = 0.8118 , Adjusted R

2
 = 0.8064, F- statistics (4 , 139) = 149 

Source of table: Authors computation 

From table 4.8.1above, the estimated standardized regression is well behaved because 81.18% 

variation in economic growth is explained by the estimated regression equation. The model 

has a good fit and it is statistically significant at 5% since the F –statistics (149) is greater 
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than the critical value (2.37). This means that all the estimated coefficients are all 

simultaneously different from zero.  The results show that if the standardized exchange rate 

increases by one standard deviation, on the average, the standardized GDP growth rate 

increases by about 0.7537standard deviation, holding other factors constant. Also, if the 

standardized CRR increases by one standard deviation, on the average, the standardized GDP 

growth rate increases by about 0.4394 standard deviation, holding other factors constant. 

Also, if the standardized monetary policy rate (MPR), also known as bank rate increases by 

one standard deviation, on the average, the standardized GDP growth rate increases by about 

0.0748 standard deviation, holding other factors constant. Exchange rate and CRR are 

individually statistically significant.The highest beta coefficient of the policy variables is 

exchange rate which is 0.7537.This means that exchange rate as a policy instrument, has the 

greatest impact or effect on achieving economic growth in Nigeria. The next in the rank is 

CRR, while the last within the scope of the study is MPR which beta coefficient is only 

0.0748. 

 

4.9 Policy implications of findings 

The results of the data analysis generated vital issues that concern policy evaluation and 

hence a reliable guide for effective monetary policy implementation in Nigeria. Monetary 

innovations are not all neutral, it rather depends on the monetary policy instruments that are 

been used. 

Firstly, the central bank interest rate i.e monetary policy rate which is also known as bank rate 

does not have significant impact on the output level in Nigeria. This could be attributed to the 

high interest rate which is excessively higher than the bank rate. The high gap between 

interest rate or lending rate and the monetary policy rate (i.e non sensitivity of interest rate to 

monetary policy rate) has made this instrument a non veritable policy instrument for 

achieving economic growth. Also, cash reserve ratio does not have consistent significant 

impacts on the output level. This may also be due to the non sensitivity of interest rate to 

CRR. However, exchange rate has a consistent significant impact on the output level in 

Nigeria. This is expected of a country that import almost every product in the market, but 

export just very few product.  More than 95% of the country‘s total exports are made up of oil 

and gas. As a result, the inflow of export receipts is highly dependent on oil prices, and hence, 

on the performance of the oil sector. In effect, external shocks are often transmitted to the 

domestic economy through oil price shock which eventually affect the exchange rate. The 

recent economic recession in Nigeria can be traced to exchange rate problem.  

 

Conclusion 

The critical need for the achievement of sustainable economic growth, a single digit inflation 

rate and massive reduction in unemployment rate in Nigeria cannot be over emphasized. The 



 

242 
 

study shows the empirical facts about monetary policy instruments that monetary authority 

can deploy to achieve these objectives. Also, the study shows the empirical facts that not all 

the monetary policy instruments are effective tools in macroeconomic management in 

Nigeria. 

Overall, the study found that economic growth responds sluggishly and negatively to a 

positive shock in cash reserve ratio and monetary policy rate and their impacts on economic 

growth are not significant in the short run. However, in the long run, cash reserve ratio has a 

significant impact on economic growth, while monetary policy rate does not have significant 

impact on economic growth even in the long run. The reasons why the output level in Nigeria 

is not sensitive to monetary policy rate may be due to the non statistical significant correlation 

between monetary policy rates and deposit money banks lending rate which is the 

transmission through which monetary policy rate should affect economic growth. With 

efficient response of money stock to adjustment in cash reserve ratio, cash reserve ratio may 

become a significant monetary policy tool to achieve sustainable economic growth in Nigeria. 

Although, the response of economic growth to positive shocks in exchange rate is not entirely 

sluggish, the relationship is negative and statistically significant. In both short run and long 

run, exchange rate has negative and significant impact on economic growth. The negative 

relationship means that the depreciation of naira affects Nigeria output level negatively. 

Practical experience shows that the results are expected because depreciation of exchange rate 

is not expected to favour countries with poor or weak domestic production base like Nigeria. 

However, since exchange rate has significant impact on economic growth, combined with the 

present structure of Nigeria economy, revaluation of naira (exchange rate revaluation), will 

surely promote drastic increase in output level in Nigeria. 
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Abstract 

 

This study examined the relationship between inflation and unemployment in Nigeria using time 

series quarterly data from 1986 to 2016. The study employed Autoregressive Distribution Lag 

Model (ARDL) after the unit root result revealed a mixture of I(0) and I(1) variables.  The result 

from the empirical analysis showed that there is a long run relationship between unemployment 

and inflation which implies that the variables move together in the long run. With the short run 

dynamics, it was revealed that unemployment is negatively influenced by inflation and the 

estimated coefficient of the error correction term is highly significant with a relatively low speed 

of adjustment to any disequilibrium in the short run. Therefore, we conclude that there is a strong 

relationship between unemployment and inflation in Nigeria. Hence, the economic management 

should ensure effective and efficient measures that will reduce unemployment and inflation and 

should set their priority right given the trade-off nature of the relationship between the two 

variables. 

Keywords:  Unemployment, Inflation, Phillips Curve, Nigeria. 

INTRODUCTION 

One of the major goals of any economy is the achievement of full employment and minimal 

inflation level in the economy. The attainment of these macroeconomic goals can be achieved, 

through the provision of employment opportunities to the teeming population as well as the 

efficiency in the stabilization mechanisms. Attainment of these macroeconomicobjectives has 

remained an issue that continues to receive attention in developing countries; particularly those 

of Sub-Sahara Africa Nigeria inclusive, where a high level of inflation co-exist with increasing 

unemployment rate,(Olubaduwe, 2009). 

Inflation and unemployment have maintained a high rising trend in Nigeria over the years and 

has been a great concern and challenges to economist, policy makers and managers. Therefore, 
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they are issues that are of paramount importance to the socio-cultural and economic life of every 

nation. More specifically in developing nations, unemployment and inflation constitute a circle 

that explains lack of any headway in eradicating poverty and crimes.  These two macroeconomic 

variables have as well posed great challenges to the Nigerian economy (Central Bank of Nigeria, 

2012). 

In Nigeria, the provision of employment to the youth as well as the establishment of price control 

board to regulate the price in the country has become a promising issue by politicians in pursuit 

of their political campaign. However, after all, nothing has changed for a long period in the 

country. The persistent rise in the price of most of the essentials commoditiessuch as foodstuffs 

along with increasing unemployment among youth in the country is a serious challenge to 

sustainable growth and development in Nigeria. Many graduates in Nigeria find it very difficult 

to get a job even at a very low wage rate (Balarabe, 2012). 

Unemployment and inflation are both economic and social problems in an economy because they 

both have a negative impact on the economy. The higher the rate of unemployment, the lower the 

rate of inflation and vice-versa, (Philips curve)  but another situation was added to the economic 

dictionary in the 1970s where inflation and unemployment increased proportionately, 

(stagflation). Both inflation and unemployment have a serious effect on the life of Nigerians. The 

persistent rise in the price of goods and services has the effect of reducing the living standard of 

the population in the country, through the reduction in their purchasing power. Unemployment 

similarly has multiple social effects, lack of job among youth motivate them to engage into 

various type of crime and unwanted nuisance, such as the theft, sobering, political thug as well as 

the vandalization of government properties such as the oil pipeline. 

Inflation is regarded as a serious problem to the individual household, firms as well as 

government. It has the effect of reducing the living standard of the population in Nigeria through 

a persistent rise in price as well as the reduction in their purchasing power. The problem of 

inflation in Nigeria discouraged the exportation of goods and services as they become less 

competitive in the world market which responsible for the adverse balance of payment (BOP) for 

the Nigerian economy. Unemployment, on the other hand, is also a serious problem in the 

Nigerian economy. It has both social and economic effects on the country. It results in the 

problem of underutilization of human resources in Nigeria. Due to these few mentioned and 

many more reasons, the research thus aims to undertake this study in an attempt to proffer 
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possible measures of minimising the magnitude of these problems. The relationship between 

these macroeconomic variables at the normal situation, supposed to be a trade-off (Negative) 

relationship between the two macroeconomic variables, inflation and unemployment, however in 

Nigerian context the situation seems different. The trade-off relationship that is said to exist 

between these two factors (Inflation and unemployment) will be assessed concerning the 

Nigerian economy and possible solutions proffer.  The general objective of this research, 

therefore, is to examine the existence of Philips Curve in Nigeria from 1986 to 2016.  

 

 

 

2. LITERATURE REVIEW 

There is voluminous literature on the issues concerning inflation and unemployment. These two 

concepts or macroeconomic variables are very old phenomenon existing in the human society. 

The literature is starting or can be traced back to the classical economist era, down to the 

Keynesian, neo-classical, neo-Keynesian up to the present scholars. This section of the project 

will look at the early views of different scholars from the earlier ones to the present day 

academic scholars from various countries of the world. Several theories of inflation and 

unemployment are revised in this section, as well as the recent academic views on these two 

macroeconomic concepts are reviewed. 

2.1 THEORETICAL REVIEW 

2.1.1 THEORIES OF UNEMPLOYMENT 

(a) Keynesian Theory of Unemployment; - These economists (1936-1946) sees unemployment 

as a situation in which the number of people that are able and willing to work at prevailing 

wage rate exceeds the available jobs, and at the same time, firms are unable to sell the goods 

they have produced (Bannock, G., Baxter, R. and Davis, E, 1998). 

The Keynesian unemployment is largely applied to the situation in Nigeria because one of 

the factors accounting for unemployment trend is the unpatriotic task of many Nigerian 

consumers, government inclusive that indirectly exports jobs abroad at the expense of the 

domestic economy, which also contribute to the loss of jobs. 

(b) The New Classical Theory; - These were that economist of the 1950s who also emphasized 

on the adjustment which might be expected in a competitive market and the tendency for 
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such forces to produce employment opportunities. Therefore, the microeconomic model for 

labour market which presumed downward sloping demand curve (reflecting declining 

marginal productivity) and upward sloping supply curve  (reflecting the desirability of 

labour). 

2.1.2 THEORIES OF INFLATION 

The theories of inflation are; classical theory of inflation, the Keynesian theory as well as the 

structural theory of inflation. 

(a) THE CLASSICAL THEORY 

One way of defeating inflation according to the early Classical economists is to reduce the 

money supply. The prescription arises from their belief that the economy always operates in 

equilibrium. The result of this view is that when money supply increases, this will simply result 

in more money chasing the few amount of good and services. 

The excess demand will then increase the price level back to equilibrium (fast or immediately), 

and nothing in the real sector of the economy has changed. The only difference is an increase in 

the price level. Thus, the classical theory emphasizes the role of money and ignores the real or 

the non-monetary factors causing inflation. (Dwivedi, 2005). 

(b) THE KEYNESIAN INFLATION THEORY 

This theory stressed rigidities in the economy, most importantly in the labour market. This 

source of rigidities was that workers were reluctant to reduce their normal wages.  Rigidity was 

that firms do not always change their prices as a response to changes in demand, often 

increasing output instead. Putting these rigidities (and others) together, one targets what is 

called a fixed price model. 

(c) STRUCTURAL THEORY 

This theory is believed to have originated from the Less Developed Countries (LDCs), South 

America to be specific shortly after the Second World War (Geoff Riley, 2006).  

Theory of inflation that is not based on excess demand influences on the economy. In this case, a 

host of non-monetary supply oriented factors influencing the price levels in the economy is 

considered. Thus, Cost-Push causes of inflation result when the cost of production increases 

independently of aggregate demand. The Keynesian argued that the wage markup via trade union 

leaders increase in the cost of production. For the affected firm in this regard to maintain their 

profit margin, they will have to increase prices of their products. The increases in price will 
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further put pressure on the trade unions to press for higher wages thereby leading to further 

increases in prices and the process continuing that circular manner, known as a price-wage spiral. 

The extent to which price-wage spiral affects the increases in the general price level (inflation) 

depends on the power of the trade unions relative to employers association. 

3 EMPIRICAL LITERATURE 

The following are the empirical review on the relationship between unemployment and inflation. 

Different scholars from different countries applied different methodologies and techniques in 

their effort to examine the relationship between unemployment and inflation came up with 

different results or recommendations on the nature and type of the relationship between 

unemployment and inflation. However, this review will give more emphasis to the studies 

conducted on Nigerian economy and other related developing countries, in addition to the 

experience of some developed countries such US and UK. 

Samuelson and Solow were the first researchers who supported the Philips hypothesis in their 

paper for the USA supporting the existence of an inverse relationship between unemployment 

and inflation, in the United States. Later (Friedman, 1968) and (Phelps, 1968) criticized the 

Philips hypothesis and mentioned that there is no trade-off relationship between unemployment 

and inflation.  

(Lucas, 1970) also strongly opposed the proposition of the of the existence of Philips, supporting 

that unemployment and inflation could have a trade-off relationship, provided that policymakers 

have not created a situation where high inflation is paired with low unemployment. (Tejvan, 

2011) examined the relationship between inflation and unemployment using a cross-country data 

from the United States and United Kingdom (US&UK). He found that there exist some trade-off 

between unemployment and inflation in both countries. To him in UK between 1979 and 1983 

inflation (CPI) fall from 15% to 2.5%. During this period he sees a rise in unemployment from 

5% to 11%. He also cites that in 2008 inflation fall from 5%to -2%, and during that time he sees 

a sharp rise in unemployment from 5% to over 10%. He concludes that there can be a trade-off 

between unemployment and inflation in both Us and UK for the period under study, and no 

causality was found between unemployment and inflation from both countries. (Reichel, 2013) 

applied cointegration technique on Philips hypothesis for some industrialize states and found a 

trade-off between unemployment and inflation, the experience of US and Japan. (Furuoka, 2007) 
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established a long run and causal relationship between unemployment and inflation rates in 

Malaysia during the period 1975 and 2004. 

(King, R.G., and Watson, M.W., 1994) tested the existence of Philips curve using 

macroeconomic data for the USA and found a negative relationship between unemployment and 

inflation. Also, no causality was found between these two variables. (Aminu U, and Anono, A. 

Z. , 2012) examined the relationship between inflation and unemployment in Nigeria for the 

period 1975 to 2009 and discovered that a negative relationship exists between unemployment 

and inflation. Causality test revealed there is no causation between unemployment and inflation 

in Nigeria for the period under study.  

(Chaido Dritsaki and Melina Dritsaki, , 2013) examined the Philips curve approach in Greece. 

They found that there are a long run and causal relationship between unemployment and inflation 

in Greece for the period under study. In their study, (Lin, Chang and Hwang Yhu, 2005) 

examined the existence of the Philips curve in China. They found that negative relationship 

between unemployment and inflation exist. Long run and causal relationship between 

unemployment and inflation also exist in the Chinese economy.  

(Chu Young, 2007) conclude that inflation and unemployment are independent of each other in 

the case of Taiwanese economy during 1978-1999 as revealed by causality test. And long run but 

weak negative relationship exist between unemployment and inflation in Taiwanese economy for 

the period under study. (Husnah, et. al., 2007) examined a negative relationship between 

unemployment and inflation in Indonesia during 1970-2005. The study concludes that inflation 

and unemployment are negatively related to the experience of the Indonesian economy. However 

bidirectional causality between unemployment and inflation was discovered. Since the case is 

different from most of the inflation-unemployment literature, policymakers should initiate 

measures that will prevent the increase of one of these variables, which may consequently 

discourage the increase in the other variable. (Gandelman, Nestor and Hernandez-Murillo, 

Ruben, 2009) examined the impact of inflation and unemployment in their cross-sectional study. 

Different from other literature, this study determined individuals past, present and future well-

being. They analysed the impact of inflation and unemployment on individuals and found that 

both variables have negative effects on individual's assessment of past, present, and future well-

being for themselves. Contrary to other literature they find that the effect of unemployment is 

significantly different from that of inflation. 
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(Adolfo, et al., 2010) in their study in the United States to examine the relationship between 

inflation and unemployment, they divide the sample series into three, based on three different 

chairmanships of FED in the United States. They find a long-run relationship between inflation 

and unemployment in the United States during the period of their study. And no any causality 

between inflation and unemployment was found in the United States during that period. Under 

each regime of different chairmen of FED, the relationship between unemployment and inflation 

remain unchanged in the United States. (Arjun, 2005) in his cross-country study, he assesses the 

individual's preference between rich and poor regarding or toward anti-inflationary and anti-

unemployment policy. He found that rich peoples are more likely to prioritize combating 

unemployment than inflation. The poor are less likely to prioritize combating inflation rather 

than unemployment. This is because poor are more likely than the rich to prefer unemployment 

to be combated rather than inflation because they are less relatively inflation averse. This finding 

may be very vital to the policymakers in some ways; first, it may be seen as an indirect 

indication that unemployment is a more pressing problem than inflation for the relatively poor.   

(Ruprah and Luengab, 2011) in their well-being survey for the Latin American countries 

discovered that both inflation and unemployment reduce the general well-being of the peoples. 

Empirical evidence from this region shows that; unemployment causes more happiness to the 

peoples than the inflation among the peoples of Latin American countries. However, this 

situation is different from that of the OECD member nation. (Heer, 2003) in his study uses a 

general monetary model with labour market friction in the form of search employment, which is 

calibrated for the United States economy. He discovered that in the United States economy, both 

employment and output might even increase with the rate of inflation. This result challenged the 

general proposition that higher rate of inflation reduces both outputs, employment as well as the 

general welfare of the peoples unanimously. This finding suggests that lower inflationary rate 

reduce employment and output level in the United States economy. (Snower, et. al.,, 2007) in 

their study examine the validity as well as the existence of the Philips curve in Spaniard 

economy. They looked at the interaction between money growth and nominal frictions. They 

have found that the NAIRU does not exist, and different long-run inflation rates are associated 

with unemployment rates. In a nutshell, in the case of Spaniard economy, monetary policy may 

have more important and long-lasting effects on the real macroeconomic activities, and on 

unemployment in particular than the conventional wisdom allows for (Russell and Anindya, 
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2007), discovered small but positive significant relationship between inflation and 

unemployment in Russia. The result of this finding shows the existence of Philips hypotheses in 

the context of Russian economy during the period under study. (Alfred, H. and Lan, S, 2011)  

examine the long run relationship between inflation and unemployment using a quarterly data of 

United States from 1952-2010. They have found a positive relationship between inflation and 

unemployment in the United States. This outcome is by the Friedman's and the new monetarist 

that, the relationship between inflation and unemployment is positive in the long run. (Chicheke, 

2009) studied the inflation-unemployment nexus in South-Africa. He found out that there is a 

long run relationship between inflation and unemployment. And he postulated that monetary 

policy reacted more to inflation variation, compared to unemployment variation.  

(Badamasi, 2000) undertake a cross-country study. He uses panel data from four African 

countries namely Nigeria, Niger Republic, Togo and Sierra Leone. He concludes that in three out 

of four countries there exist a negative relationship between unemployment and inflation, and no 

causality between unemployment and inflation was found in these three countries. While from 

one nation namely Sierra Leone, there exists a negative relationship between unemployment and 

inflation, followed by unidirectional causality from inflation to unemployment. The possible 

reason for the existence of causality between unemployment and inflation was that because he 

uses inflation percentage instead of the inflationary rate which if were used there may be no 

causation between these two variables. (Onwioduokit, 2006) investigate the relationship between 

unemployment and inflation in Nigeria for the period 1970 to 2005. He found that there exists a 

negative relationship between unemployment and inflation over the period of study. This 

validates the Philips hypothesis within the context of the Nigerian economy. He further states 

that about causality between these variables there is no any causality between unemployment and 

inflation. (Omoke and Ogunanyi, 2010) tested the relationship between money, inflation and 

output by applying cointegration and causality test analysis. Their finding revealed that there 

exists no cointegrating vector in a series used. Money supply was found to Granger cause both 

output and inflation. Finding also suggests that monetary stability can contribute toward price 

stability in the Nigerian economy since variation in the price level is mainly caused by money 

supply. And conclude that inflation in Nigeria to a large extent is a monetary phenomenon. They 

found empirical evidence in the context of the money-price-output hypothesis for the Nigerian 

economy. M2 appears to have a strong causal effect on the real output as well as price levels. 
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(Fagge, 2011)examined the relationship between unemployment and inflation in Nigeria for the 

period 1965-2009. He found that there exists a negative relationship between unemployment and 

inflation. Cointegration test revealed a long run relationship between these two variables in 

Nigeria during the period of study. No causal relationship between unemployment and inflation 

was found.  

3.0 methodology 

This section of the research work describes, the nature of the data that are going to use, the 

methods by which the data will be gathered or collected and analysed. Due to the nature of the 

research topic; Empirical investigation of the relationship between inflation and unemployment 

in Nigeria does the Philips Curve hold? The data to be used are more of a secondary source. The 

significant variables to be used in this study are inflation and unemployment. The ARDL bound 

testing approach will be used to test for the long-run and short-run relationship between the 

identified variables. Preliminary tests such as unit root test and causality test will also be carried 

out to confirm the non-existence of unit root in the data as well as to examine the causal 

relationship between the variables. 

The data for this study were obtained from the Central Bank of Nigeria (CBN) statistical bulletin 

2016 covering the year 1986 – 2016.  

3.1  Introduction 

This study employs the unit root test to ascertain the existence of unit root in the variables of 

interest. The Granger causality test is used in the research to confirm whether there is the 

existence of the causality between inflation and unemployment.  The ARDL bound testing will 

follow to explain or examine the short and long-run relationship between inflation and 

unemployment in Nigeria. 

For this study as mentioned earlier, it is of worth essential to give a theoretical basis and purpose 

of these testing techniques that are going to be employed in this study to provide an apparent 

reason behind the adoption of each of the method. 

The unit root test of testing the unit root properties of the time series will be used based on the 

Augmented Dickey-Fuller and Philip Perron (pp) techniques. Then cointegration test will also be 

undertaken to examine the long run relationship between the variables under study. 

Causality test of examining the causality relationship between the variables will be carried out 

based on the Granger Causality technique. 
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Therefore the theoretical basis of each of the proposed outline technique will be explained as 

follows: 

3.2  Unit root test: Augmented Dickey-Fuller (ADF) & Philips Perron (PP) 

Unit root test was implemented by (Fuller, W. A., 1976) and (Dickey D.A. and Fuller W.A, 

1979) to test the null hypothesis of different stationarity. To make the result more accurate with 

the null hypothesis of non-stationary, this study employed Augmented Dickey-Fuller (ADF) and 

Philips Perron (PP) test. 

Assume X can be any variable and the augmented Dickey-Fuller (ADF) model can be defined as 

follows: 
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Where t is a pure white noise error term and )( 211   ttt XXX )( 322   ttt XXX , 

)( jtitit XXX   and I represents the number of recent time and j as the number of previous 

times or years? The hypothesis of Augmented Dickey-Fuller ADF is   

tXH ,0:0  non-stationary, ( unit root exist) 

tXH ,0:0  is stationary, ( no unit root) 

The first differencing in unit root test is to be tested if non-stationary time series Y need to 

"differenced" at times to make it stationary. Then the result that is stationary and accurate can 

proceed to test for the co-integration.  

Another alternative test statistic is Philips and Perron (PP) The advantage of using PP tests over 

the ADF tests is that the PP tests are robust to general forms ofheteroskedasticity in the error 

term t . 

Another advantage is that the user does not have to specify a lag length for the test regression. 

The Phillips-Perron (PP) test offers an alternative method for correcting for serial correlation in 

unit root testing. They use the standard DF or ADF test, but modify the t-ratio so that the serial 

correlation does not affect the asymptotic distribution of the test statistic. 

3.3 Granger Causality test. 

 To explain Granger Causality Test, assume tY and tX  are the series to predict the causal 

relationship between the variables. For example, tX  causes tY if the previous value of tX can 
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predict the current value of tY , and considering other related and relevant information in the past. 

Specifically, the pair of causality variables can be explained by the following regression: 
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Where tu1 and tu2  are not correlated. This study will investigate the reciprocal causality between 

two variables. Unidirectional causality from Y to X is depicted as the estimated coefficients on 

the lagged Y in the equation I and are statistically different from zero )0( i and the set 

of predicted factors on the lagged X in equation II is not statistically different from zero

)0( i . 

Conversely, unidirectional causality from X to Y exists if the set of lagged Y coefficients in the 

equation I am not statistically different from zero )0( i  and the set of lagged X 

coefficients in equation II is statistically different from zero )0( j .  

Bilateral causality exists when both regressions of the set Y and X coefficients are statistically 

significantly different from zero, )0( i and )0( j . 

3.4    ARDL BOUNDS TEST FOR COINTEGRATION 

       ∑        
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The optimum lag was chosen by Akaike Information Criterion (AIC) and Schwartz Bayesian 

Criterion (SBC). For a small sample, compare the F-statistics with the critical bounds by Pesaran 

et al. (2001) for a large sample (Narayan, 2005). 

F stat > Fcritical: Reject null – cointegrated 

F stat  <Fcritical: Fail to reject null – Not cointegrated 

F stat  = Fcritical : Inconclusive 

The satisfaction of cointegration leads to a long run and short run estimation.  

Estimation of Long run Coefficients 
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To conclude the long run co-efficient, we use the wald co-efficient test; 

∑  

 

 = 

 

                                                βi           =                                          Times with negative signs 
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Estimation of Short run Coefficients 
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Estimated by OLS based on re-parameterisation of the long run model, ECT represents the 

potential departures from the long run equilibrium. γ is the adjustment coefficient. 

3.5 Model Specification 

The following ARDL model is provided to test the relationship between unemployment and 

inflation. The model is express in three parts. The first is the co-integration model; long-run 

model and the short run model. 

ARDL COINTEGRATION MODEL             

           ∑             

 

 = 

∑          

 

 = 

                        

ARDL LONG RUN AND SHORT RUN MODEL 

ARDL LONG RUN model: 

                                                              

    Where:  

                        

                               ∑          

   

 = 

 

                                                ∑        

   

 = 

 

ARDL SHORT RUN model: 
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4.0 Analysis and Interpretation of Result 

4.1 Unit Root Test  

The result of the stationarity test conducted on each variable presented in the model using ADF 

and PP techniques in testing the hypothesis of unit root or no unit root as the case may be as 

presented in table 4.1 below; 

Table 4.1: Unit Root Test Result 

VARIABLES  ADF TEST  

H0: Variable is not 

Stationary 

PP TEST 

H0: Variable is not 

Stationary 

Order of 

Integration 

INF -4.417262*** -3.460389* I(0) 

UNEMP -0.244841 -1.087607  

D(UNEMP) -8.215970*** -22.30420*** I(1) 

Asymptotic Critical Values 

1% -3.486551 -3.484653  

5% -2.886074 -2.885249  

10% -2.579931 -2.579491  

*** implies significant at 1% level, ** implies significant at 5% level and * implies 

substantial at 10% level. Δ represents first difference 

Source: Author’s computation, 2018. 

 

Table 4.1 revealed that INF is stationary at the level given the ADF and PP values which are 

more significant than the asymptotic critical costs at 1%, while UNEMP was not stationary at 

level and differenced once after which it became stable. It, therefore, means that INF is 

integrated of order zero, while UNEMP is integrated of order one. Therefore, given the mixture 

of stationary level of the variables, the appropriate techniques of analysis will be that which can 

capture the characteristics of a mixture of I(0) and I(1) of the variables which according to 

(Pesaran, M. H., Shin, Y. & Smith, R. J., 2001) is  the ARDL model.  

4.2 Lag Length Selection Test 

The Schwarz Information Criterion (SC) was used in selecting the optimal lag length as guided 

by the information given in the test conducted.  
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Table 4.2: VAR Lag Order Selection Criteria 

       
 Lag LogL LR FPE AIC SC HQ 

       0 -

826.0017 

NA   5432.41

4 

 14.2758

9 

 14.3233

7 

 14.2951

6 

1 -

654.2091 

 334.699

4 

 301.022

5 

 11.3829

2 

  11.5253

4* 

 11.4407

3 

2 -

647.1806 

 13.4511

5 

 285.731

6 

 11.3307

0 

 11.5680

8 

 11.4270

6 

3 -

645.6972 

 2.78770

7 

 298.458

2 

 11.3740

9 

 11.7064

2 

 11.5090

0 

4 -

643.8223 

 3.45899

0 

 309.698

6 

 11.4107

3 

 11.8380

1 

 11.5841

8 

5 -

621.9152 

 39.6593

2 

 227.551

3 

 11.1019

9 

 11.6242

2 

  11.3139

8* 

6 -

615.9658 

  10.5654

1* 

  220.194

7* 

  11.0683

8* 

 11.6855

6 

 11.3189

2 

7 -

614.0589 

 3.32054

1 

 228.519

7 

 11.1044

6 

 11.8166

0 

 11.3935

5 

8 -

612.4833 

 2.68945

9 

 238.593

4 

 11.1462

6 

 11.9533

5 

 11.4738

9 

        * indicates lag order selected by the criterion   

 LR: sequential modified LR test statistic (each test at 5% level)  

 FPE: Final prediction error 

 AIC: Akaike information criterion 

 SC: Schwarz information criterion 

 HQ: Hannan-Quinn information criterion 

* indicates lag order selected by the criterion  

Source: Authors’ computation from E-view 10, 2018. 
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The result presented in table 4.2 revealed that one (1) lag length is appropriate for the analysis 

out of a maximum of 8 lag lengths as selected by the Schwarz Information Criterion. The results 

of the ARDL bounds testing approach was also employed in Table 4.3. 

4.3 ARDL Bound Test Approach to Cointegration 

The bound test approach to cointegration seeks to confirm if there is a long run relationship 

among the variables in the model. Testing if their coefficients are equal to zero in our estimated 

model or not. The F-Statistic value from the bound test and the critical value bounds as revealed 

in the result given by E-views 10 indicated in table 4.3;  

Table 4.3: ARDL Bounds Test Result  

Variables F-Statistics  Cointegration  

F(GCF/NI, MKC, ASI, VOT, 

VAT 

17.30526* Cointegration 

Critical Value Lower Bound Upper Bound 

1% 3.41 4.68 

2.5% 2.96 4.18 

5% 2.62 3.79 

10% 2.26 3.35 

Notes: *** Statistical significance at 1% level; ** Statistical significance at 5% level; * 

Statistical significance at 10% level. 

The lag length k=1 was selected based on the Schwarz criterion (SC).  

Source: Authors’ computation from E-view 10, 2018. 

 

ARDL bounds F test result reported in Table 4.3 shows that the result confirms the presence of 

long-run relationship among the variables for the period under consideration in Nigeria. It was 

because the calculated F statistic 17.30526 was greater than upper critical values at 1%, 5% and 

10% significance level, and thus, inferring that there exists a co-integrating relationship among 

the time series in the level form, without considering whether they are I(0) or I(1). In other 

words, the Null hypothesis of no cointegration can be rejected at the 1%, 5% and 10% 

significance level because F test statistic is greater than the critical upper bounds value I(1). The 

next action is to examine the marginal impacts of inflation on unemployment in Nigeria. 

4.4 Estimated Long Run Model  
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Here, the long run coefficient of the formulated model is estimated using ARDL model, and the 

result is as follows in the table below; 

Table 4.4 Estimated Long Run Coefficients Using the ARDL Approach  

Estimated Long Run Coefficients Using the ARDL Approach ARDL (2,1) 

Selected based on Akaike info criterion (AIC) 

Dependent Variable: UNEMP 

Regressor Coefficient Std. Error t-Statistic Prob.* 

UNEMP(-1) 0.740700 0.089502 8.275826 0.0000* 

UNEMP(-2) 0.216458 0.088861 2.435903 0.0164** 

INF -0.027558 0.009745 -2.827821 0.0055* 

INF(-1) 0.019916 0.009822 2.027758 0.0449** 

Constant 0.770576 0.480036 1.605247 0.1111 

R Squared     0.898552   Adjusted R-Squared      0.885084 

S.E. of Regression     1.302988 F-statistic (Prob.)      259.0764 (0.000000)  

Diagnostic Tests  

Test Statistics                                                          LM Version  

A. Serial Correlation                                                    Х
2

 auto         = 0.749903 

(0.4747) 

B. Functional Form (Ramsey Reset)                           Х
2

 RESET      = 2.925069 

(0.3927) 

C. Normality                                                              Х
2

 Norm        =  0.0222011 

(0.8823) 

D. Heteroscedasticity                                                   Х
2

 Het          = 0.438542 

(0.7805) 

Source: Authors’ computation from E-view 10, 2018. 

Note: ** and * indicate significance at 1% and 5% level of consequences. Figures in 

parenthesis are probability values. A is Breusch-Godfrey Serial Correlation LM Test, B is 

Ramsey’s RESET test, C is Normality Test, D is Heteroscedasticity test.  

 

The result presented in Table 4.4 shows the estimated long run of the model on the relationship 

between unemployment and inflation in Nigeria. The explanatory variable is in line with the 
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apriori expectation indicates that there is a negative relationship between inflation and 

unemployment. The result obtained revealed that the lagged value of the dependent variable 

depicts positive relationship with unemployment as well as the lagged amount of inflation. All 

the explanatory variables were significant in explaining the dependent variable both at 5% and 

10% level. It then means that a unit increase in each of these variables according to their 

relationship with the dependent variable will lead to their respective coefficients values' rise in 

unemployment. 

In the same vein, the coefficient of determination (R
2
) indicate  that 89% of the variations in 

unemployment (UNEMP) is explained by the explanatory variables which are above 50% and 

even after taking into consideration the degree of freedom, the adjusted coefficient of 

determination (adjusted R
2
) still shows that the explanatory variables explain 88% variation in 

unemployment (UNEMP). The F-statistic 259.0764 (0.0000) confirmed the fitness of the 

coefficient of determination and showed an overall significance level of the explanatory 

variables jointly in explaining unemployment (UNEMP). 

Also, the outcome of this result was tested using some diagnostic tests such Breusch-Godfrey 

Serial Correlation LM Test, Ramsey‘s RESET test, Normality Test and Heteroscedasticity test. 

The effect of these tests as presented in table 4.4 shows that the model passed all the diagnostic 

tests. The diagnostic criteria employed in the model opinion that serial correlation and 

heteroscedasticity does not exist in the model, while the RESET test confirmed a well-specified 

model and the result of the normality test showed that the residuals were normally distributed. 

We equally examined the stability of the model using cumulative sum (CUSUM) of the recursive 

residual test for structural stability. Plots of the CUSUM illustrated that the regression equation 

is stable since the CUSUM test statistics did not exceed the 5% level of significance boundary.   
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Figure 4.1: Stability (CUSUM) Tests 

4.5 Short Run Dynamics and Error Correction Representation of ARDL Cointegrating  

After confirming the existence of a long-run relationship among the variables in the study, it is 

pertinent to estimate both the error correction mechanism form of the model together with its 

long-run form. Error correction model was first used by (Sargan, 1964)and after which it was 

popularised by (Engle R F, and Granger C W J, 1987).  

Also, diagnostic tests were examined from the unrestricted error correction (bounds test) model. 

These include Lagrange multiplier test of residual serial correlation, Ramsey's RESET test using 

the square of the fitted values for correct functional form (no mis-specification), Jarque-Bera 

normality test based on the skewness and kurtosis measures of the residuals and Breusch-

Godfrey heteroscedasticity test based on the regression of squared residuals on the original 

regressors of the model. The results are presented in table 4.5;  

 

Table 4.5 Estimated Short Run Dynamics and Error Correction 

Estimated Short Run Dynamics Error Correction Representation of ARDL 

(4,3,2,3,3,3) Selected based on Akaike info criterion (AIC) 

Dependent variable is UNEMP 

Regressor Coefficient Std. Error t-Statistic Prob.* 
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D(UNEMP(-1)) 0.216458 0.085928 2.519070 0.0131* 

D(INF) -0.027558 0.009264 -2.974699 0.0036** 

ECT(-1) -0.042843 0.021144 -2.026248 0.0023** 

Diagnostic Tests  

Test Statistics                                                          LM Version  

A. Serial Correlation                                                    Х
2

 auto         = 0.749903 

(0.4747) 

B. Functional Form (Ramsey Reset)                           Х
2

 RESET      = 2.925069 

(0.3927) 

C. Normality                                                              Х
2

 Norm        =  0.0222011 

(0.8823) 

D. Heteroscedasticity                                                   Х
2

 Het          = 0.438542 

(0.7805) 

Source: Authors’ computation from E-view 10, 2018. 

Note: ** and * indicate significance at 1% and 5% level of consequences. Figures in parenthesis 

are probability values. A is Breusch-Godfrey Serial Correlation LM Test, B is Ramsey‘s RESET 

test, C is Normality Test, D is Heteroscedasticity test.  

 

The results presented in table 4.5 suggest that the sign of the coefficient associated with each 

variable does not differ in the long and the short-run, with almost similar statistically significant 

level. It then means that a unit increase in each of these variables according to their relationship 

with the dependent variable will lead to their respective coefficients values' rise in 

unemployment in Nigeria.  

Also, the outcome of this result was tested using some diagnostic tests such Breusch-Godfrey 

Serial Correlation LM Test, Ramsey‘s RESET test, Normality Test and Heteroscedasticity test 

are not different from what was recorded in the long run estimation. The result of these tests as 

presented in table 4.5 shows that the model passes all the diagnostic tests. The diagnostic criteria 

applied to the model point out that there is no evidence of serial correlation and 

heteroscedasticity. Besides, the RESET test implies the correctly specified ARDL model and the 

skewness and kurtosis of residuals based on normality test shows that the residuals are normally 

distributed.   
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Considering specifically the short-run dynamics, it shows that unemployment has positively 

influence by the previous year trend in itself and negatively influenced by inflation. The 

estimated coefficient of the error correction term is highly significant, thus confirming the earlier 

results that there is a long-run relationship between the variables. Furthermore, the value of the 

EC term coefficient estimated suggests a relatively low speed of adjustment to any 

disequilibrium in the short run. In other words, the estimated ECMt-1 is equal to 0.04% which 

states that the departure from the equilibrium is adjusted by 4% per year. 

 

 

5.0 Summary and Conclusion  

This paper explores the relationship between unemployment and inflation in Nigeria for the 

period of 1986 – 2016. A model depicting a functional link was established between 

unemployment and inflation and estimated with the aid of ARDL bound test model approach to 

cointegration while CUSUM stability tests among other diagnostic analysis were applied. The 

results of the unit root tests indicated that the variables had a mixture of stationarity property of 

I(0) and I(1) order of integration, while the cointegration results show that there is a long run 

relationship between unemployment and inflationwhich implies that the variables move together 

in the long run. With the short run dynamics, it was revealed that unemployment is negatively 

influenced by inflation and the estimated coefficient of the error correction term is highly 

significant. Thus this confirms the previous results that there is a long-run relationship between 

the variables.  The degree of the error correction term indicates a relatively low speed of 

adjustment to any disequilibrium in the short run. Therefore, there is no doubt that there is a 

strong relationship between unemployment and inflation in Nigeria. Hence, the economic 

management should ensure effective and efficient measures to will reduce unemployment and 

inflation and should set their priority right given the trade-off nature of the relationship between 

the two variables. 

  

References 

 

1. Adolfo, et al.,. (2010). Monetary and Fiscal Impacts on Economic Activities in 

Bangladesh A Note. The Bangladesh Development Studies. , XIV(2): 101-106. 



 

269 
 

2. Alfred, H. and Lan, S. (2011). Relationships between inflation and economic growth. 

3. Aminu U, and Anono, A. Z. (2012). An empirical analysis of the relationship between 

unemployment and inflation in Nigeria, (1977-2009). Econ. Finan. Rev., 1(12):42-61. 

4. Arjun. (2005). The Monetarist Explanation of Inflation: The Experience of Six African 

Countries. Journal of Economic Studies., 16, pp. 5-18. 

5. Badamasi. (2000). An Econometric Analysis of the Nature and Causes of Inflation in 

Nigeria. CBN Economic and Financial Review, 29(3),. 

6. Balarabe. (2012). Inflation and economic growth. National Bureau of Economic Research 

(NBER), working paper No. 5326, October. 

7. Bannock, G., Baxter, R. and Davis, E. (1998). Dictionary of Economics. London: 

Penguin. 

8. Central Bank of Nigeria. (2012). Statistical Bulletin. Abuja: Central Bank of Nigeria. 

9. Chaido Dritsaki and Melina Dritsaki, (2013). Phillips curve inflation and unemployment: 

empirical research for Greece, International Journal of Computational Economics and 

Econometrics, 3, (1/2), 27-42. 

10. Chicheke. (2009). Determinants of inflation in Nigeria: An Empirical Analysis. Nt. J. 

Humanity. Soc. Sci. Special issue Bus. Soc. Sci. , pp. 262- 271. 

11. Chu Young. (2007). Inflation and the Poor. Journal of Money, Credit, and Banking, 

33(2), pp. 160-78. 

12. Dickey D.A. and Fuller W.A, (1979). Distributions of the Estimators for Autoregressive 

Time Series With a Unit Root. Journal of American Statistical Association, J 74, 427- 

431. 

13. Dwivedi, D. (2005). Managerial Economics Sixth Edition. New Delhi India: VIKAS 

Publishing house PVT LTD. 

14. Engle R F, and Granger C W J. (1987). Cointegration and error correction: 

representation, estimation and testing. Econometrica, 55: 251-276. 

15. Fagge. (2011). Inflation and economic growth in Kuwait: 1985-2005 Evidence from 

cointegration and error correction model. Applied Econometrics and International 

Development, 7-1. 

16. Friedman, M. (1968). The Role of Monetary Policy. American Economic Review, 58, 1-

17. 



 

270 
 

17. Fuller, W. A. (1976). Introduction to Statistical Time Series. New York: Wiley. 

18. Furuoka, F. (2007). Does the Phillips Curve Exist? New Empirical Evidence from 

Malaysia. Economics Bulletin, 5(16), 1- 14. 

19. Gandelman, Nestor and Hernandez-Murillo, Ruben, (2009). The Impact of Inflation and 

Unemployment on Subjective Personal and Country Evaluations. Federal Reserve Bank 

of St. Louis Review, 91(3), pp. 107-26. 

20. Geoff Riley, E. C. (2006, September 1). Macroeconomics / International Economy. 

Retrieved from Tutor 2 u: http://tutor2u.net/economics/revision-notes/a2-macro-

globalisation-effects.html 

21. Heer. (2003). Unemployment duration and the interactions between unemployment 

insurance and social assistance. Labour Economics, 13(6), 773-798. 

22. Husnah, et al. (2007). A Conflict Theory Approach to Inflation in the Post-war US 

Economy. American Economic Review, 71, pp. 42 -47. 

23. King, R.G., and Watson, M.W. (1994). The post-war U.S. Phillips curve: a revisionist 

econometric history. Carnegie-Rochester Conference Series on Public Policy, (pp. 41(0), 

pp. 157-219). Carnegie-Rochester. 

24. Lin, Chang and Hwang Yhu. (2005). Overconfidence and Excess Entry: An Experimental 

Approach." , March 1999, American Economic Review, 89(1), pp. 306-18. 

25. Lucas, R. E. (1970). Econometric Policy Evaluation: A Critique. Carnegie-Rochester 

Conference Series on Public Policy 1 (pp. 19-46.). Carnegie-Rochester: Carnegie-

Rochester. 

26. Narayan, P. K. (2005). The saving and investment nexus for China:. Appl. Econ. 37. 

27. Olubaduwe. (2009). The impact of monetary policy on Nigeria‘s macroeconomic 

stability. Int. J. Econ. Dev. Res. Invest., 174-183. 

28. Omoke and Ogunanyi. (2010). Budget Deficit, Money supply and inflation in Nigeria. 

Eur. J. Econ. Finan. Admin. Sci. , 19:52-60. 

29. Onwioduokit, E. (2006). The character of Unemployment in Nigeria and its Links with 

the Macroeconomy. West African Monetary Institute, The Nigerian Economic Society, 

selected papers for the annual conference. Accra, Ghana. 

30. Phelps, E. S. (1968). Money-Wage Dynamics and Labor-Market Equilibrium. Journal of 

Political Economy, 76, 678-711. 



 

271 
 

31. Reichel, A. (2013). Municipal waste management in Portugal. Retrieved from European 

Environment Agency. 

32. Ruprah and Luengab. (2011). Econometric Analysis of the impact of Fiscal Policy 

Variables on Nigeria's Economic Growth (1970 - 2009). ,. International Journal of 

Economic Development Research and Investment, 2(1), April. 

33. Russell and Anindya. (2007). Does inflation depress economic growth? Evidence from 

Turkey. Int. Res. J. Finan. Econ. , 17:40. 

34. Sargan, J. D. (1964). ‗Wages and Prices in the United Kingdom: A Study in Econometric 

Methodology (with discussion)‘ in P.E. Hart, G. Mills and J.K. Whitaker (eds),. Colston 

Papers, pp. 25-. 

35. Snower, et al.,. (2007). Estimating the determinants of the unemployment duration for 

college graduates in Taiwan. Applied Economics Letters, 6(10), 677-681. 

36. Tejvan, P. (2011). Definition: Types and strategies for reducing unemployment. 

 

 

 

 

 

 

 

 

 

 

 



 

272 
 

ASYMMETRIES IN MONETARY POLICY REACTION FUNCTION: EVIDENCE 

FROM THE CENTRAL BANK OF NIGERIA (CBN) 

 

Mudi Salisu & Aliyu Rafindadi Sanusi 

 

 saliscom0103@gmail.com Ahmadu Bello University Zaria 

rafindadiz@yahoo.com  Ahmadu Bello University Zaria 

 

Abstract 

This study estimates a nonlinear Monetary Policy Reaction Function (MPRF) for the Central 

Bank of Nigeria (CBN), which was hitherto, variously estimated using linear method. The study 

employed quarterly data from 2007Q1 to 2016Q2 to estimate an Exponential Smooth Transition 

Regression (ESTR) model. Results show that the trend (time horizon) is the transition variable. 

For comparative purposes, a simple quadratic nonlinear model was estimated, in which the 

central bank‘s reaction to changes in exchange rate is assumed to the nonlinear relation. The 

quadratic model was estimated using the Nonlinear Two Stage Least Square (N2SLS) technique, 

which appears to strengthen the findings from the ESTR. The results of the ESTR revealed that 

changes in the monetary policy rates do not appear to follow the Taylor‘s Principle. It was also 

found that the CBN, as expected, reacts to inflation and exchange rates volatilities quite 

significantly. The reaction is, however, aggressive when inflation exceeds the threshold value of 

14 percent. In addition, it was found that only the current, and none of the leads of, inflation was 

significant. This is interpreted as reflecting the inability of the CBN to correctly forecast inflation 

beyond the current quarter. Hence, the study recommends that the CBN should focus on 

developing greater capacity for inflation forecast, which is a critical requirement for a smooth 

transition to the inflation targeting framework. 

Keywords: Monetary Policy Reaction Function (MPRF), Exponential Smooth Transition 

Regression (ESTR), Nonlinear Two Stage Least Square (N2SLS), Transition Variable, 

Threshold 

1.0 Introduction 

The monetary policy reaction function (MPRF) of the Central Bank of Nigeria (CBN) gives the 

summary of how the CBN changes its interest rate decision in response to changes 
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somemacroeconomic variables relative to their desiredtarget levels. For instance, MPRF with 

respect to inflation is an upward sloping relationship between the real interest rate and inflation 

rate. Bernanke and Frank (2008) also explains MPRF as a relationship between inflation rate and 

unemployment rate, hence, it summarizes how central banks change interest rate in reaction to 

changes in macroeconomic variables.A number of attempts have been made by various studies to 

estimate the reaction function of CBN(see for instance, Agwu, 2007; Ogli, 2008; Agu, 2011; 

Tolulope & Ajilore, 2013; Bello, 2014; and Bello &Sanusi, 2016). All of these studies assume 

that the CBN is minimizing a linear quadratic loss function with a symmetric response to its 

primary mandate which necessitated the utilization of a linear model in their estimation. 

However, the connotation that CBN behaves in a symmetrical manner when adjusting monetary 

policy rates in response to changes in some of the macroeconomic variables may be fallacious 

when it ought to be asymmetrical. This will spell out a number of setbacks to the bank‘s policy. 

One of these setbacks is that the predictability of the monetary policy will be grossly 

undermined. Secondly, the resultant poor predictability of policy undermines the capacity of the 

MPR to properly anchor inflation expectations, which could continue to drive inflation higher 

thereby making the central bank appear to be inflation-biased. These setbacks will end up 

eroding monetary policy credibility and reduce CBN‘s ability to manage inflation expectations 

since systemic mistakes could be committed thereby yielding sub-optimal policy outcomes. This 

work sets out to relax the assumption of linearity, estimate nonlinear model of monetary policy 

reaction function of CBN and examine the asymmetric preferences of the CBN in setting the 

MPR as well as identify the key variables to which the CBN reacts in setting the policy rate. The 

empirical knowledge of these issueare useful to the CBN, the financial markets and other 

sophisticated investors, at least, in their quest to predict future path of the monetary policy 

action. 

The rest of the paper is organized as follows: section twobriefly surveys the literature and 

presents the theoretical framework. Section three describesthe methodology whilesection four 

presentsand discuss the empirical results.Section five draws key conclusions and highlights in its 

implications for policy. 

2.0 Literature Review 

2.1 Theoretical Literature 
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There are a considerable number of theories explain the theoretical underpinnings that portray 

the behavior of monetary policy in reaction to the variations of macroeconomic variables. That 

is, how monetary authorities react to changes in wages, prices, output and/or employment. The 

MPRF provides the summary of how monetary authority changes interest rate decision in 

response to variations in macroeconomic variables. In a typical (baseline model)Taylor‘s Rule, 

the variables that are considered are inflation and output. Understanding how these variables are 

determined will provides clearer understanding of the MPRF. This study briefly reviewsthe New 

Keynesian Policy Model (NKPM)and Taylor‘sRule,which is an offshoot of the NKPM, as the 

theoretical basis for this study.  

The foundation of the New Keynesian Policy Model (NKPM) was laid in the 1970s by Stanley 

Fischer, Edmund Phelps, John Taylor and a considerable number of other authors. They have 

since produced a torrent of research within the Keynesian tradition that strive to build a 

microeconomic foundation of wage and price stickiness or a micro foundation of 

macroeconomics (see, for instance, Gordon, 1990). Furthermore, according to Gali (2009), the 

NKPM imbibes several tools associated with RBC models such as Dynamic Stochastic General 

Equilibrium (DSGE) models based on optimizing behavior of household and firms under rational 

expectations and market clearing. The NKPM attributes importance to monetary policy rule, 

which makes monetary policy endogenous to, at least, inflation and output gap, rather than 

exogenous changes in monetary policy instrument. Consequently, NKPM framework can be 

used as a means for evaluating the desirability of alternative rules as well as determining the 

optimal rule using welfare-based criterion. 

Taylor‘s Rule is avariant component of the NKPM that puts forward one of the most acceptable 

policy rule in the study of monetary policy. Contemporarily, the salient objectives of monetary 

policy are price stability (that is, low and stable inflation) and full employment (actual output 

equal to potential output). The Taylor‘s Rule provides a monetary policy approach for achieving 

these objectives (see Petersen, 2007 and Ncube and Tshuma, 2010 for more discussion). 

Specifically, Taylor‘s Rule is a linear algebraic rule, propounded by J.B. Taylor in 1993, 

whichspecifies how the US‘s Federal Reserve ought to adjust its policy rate according to changes 

in inflation and output gap. The following rule,as put forward inTaylor (1993), characterizes the 

implementation of optimal monetary policy in the United States: 

it = r +πt +α(πt – π*) + βyt                                                                                                (1) 
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Where it is the nominal federal funds rates, r is the long run equilibrium real interest rates. πt is 

the year-on-year inflation rate, π* is the targeted inflation and yt is the percentage deviation of 

real GDP from itspotential level. The long-run equilibrium real interest rate is set to equal to 2 to 

match the historical data on real per-capita output growth. Also, the inflation target is said to 

equal to 2 while α and β are both set equal to 0.5. Taylor‘s suggested coefficients can be 

rewritten using eq. (2.3) as follows: 

it = 1 + 1.5πt + 0.5yt                                                                                                          (2) 

The rule embodies two important characteristics (Taylor & Williams, 2011). These are, first, the 

Taylor Principle, which makes thecoefficient of inflation greater than one, suggesting thatthe 

reaction of monetary authorities to inflation must be a bigger change ininterest rate. This allows 

the real interest rates go up when inflation rises, and go down when inflation falls
6
. This idea,of 

Taylor principle, had important implications for macroeconomic stabilityunder both Adaptive 

and rational expectations
7
. Secondly, satisfying the Taylor principle, arising from above, 

produces policies that ―lean against the wind‖ (i.e., countercyclical). It does this by increasing 

the interest rate by a particular amount when real GDP rises above its potential level, and by 

reducing the interest rate by the same amount when real GDP fallsbelow its potential. Monetary 

policy, therefore, speeds up the economy‘s return to its target rate of inflation and the potential 

level of output ((Taylor & Williams, 2011: p. 835). 

The constant in equation 2, represents a linear combination of long run equilibrium real interest 

rates and the inflation target. A change in the intercept is always interpreted as a change in the 

inflation target. 

The Taylor‘s Rule is thus described as a policy rule that incorporates good attributes of monetary 

policy such as transparency, accountability and credibility. Furthermore, when the central bank 

reveals its commitments to price stability and thereby takes a logical step towards achieving it, 

the public will therefore keep its expectations of inflation low and stable. Also, financial markets 

                                                           
6
The logic behind this is that when inflation rises, monetary policy needs to raise the real interest rate to slow the 

economy down and reduce inflationary pressures.  
7
Satisfying the Taylor principle implies that any (demand or supply) shock that raise inflation also raises the real 

interest rates (because nominal rates go up by more than inflation does) and,therefore, reduce output. This 
restrains the increase in inflation and stabilises the economy. In contrast, if the principle is violated and the 
coefficient on inflation is less than one, any shock that raises inflation will also result in lower real interest rates 
and higher output, which fuels the initial rise in inflation(similarly,fall in inflation are further accentuated). This 
leads to unstable explosive spiral.  
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will anticipate central bank next move and increase market interest rates shortly when inflation 

starts increasing.  

2.2 Empirical Literature 

There exist a number of empirical studies on MPRF. On the one hand, some of these studies 

reviewed utilized a linear model in their estimation of MPRF (for instance, Clarida, et. al, 1998a 

and 1998b; Agwu, 2007; Henry, et al. 2008; Ogli, 2008; Siri, 2009; Agu, 2011; Tolulope 

&Ajilore, 2013; Bello, 2014; and Bello &Sanusi, 2016). On the other hand, other studies relax 

the assumption of linearity and use nonlinear models to estimate the reaction function of 

monetary policy (for instance,Petersen, 2007; Surico, 2007; Castro, 2008; Cukierman 

&Muscatelli, 2008; Ncube &Tshuma, 2010 and Naraidoo &Paya, 2012).Most of the reviewed 

studies investigated either the existence of asymmetric preferences of central banks or analyzed 

the applicability of nonlinear Taylor Rule and, therefore, nonlinearities in monetary policy.These 

include, for instance, the works of (Martin & Milas, 2001; Bec, Salem, & Collard, 2002; 

Bruinshoofd & Candelon, 2004; Petersen, 2007; Castro, 2008; Ncube & Tshuma, 2010; and 

Naraidoo & Paya, 2012). These studies do find some evidence of non-linearities in the monetary 

policy reaction functions of central banks. 

In relation to the estimation approaches, different estimation techniques were used by different 

scholars to estimate MPRF. Bulk of them used GMM to either estimate the nonlinear model (for 

instance, Bec, et al. 2002; Doladoy, et al. 2003; and Surico 2007), or to estimate a linear model, 

(like the works ofClarida, et al. 1998; Clarida et al. 2000; Henry, et al. 2008; and Bello, 

2014).However, another cluster of the researches used Smooth Transition Regression (STR) to 

judiciously estimate the MPRF of some central banks. For example, Buinshoofd and Candelon 

(2005) used Logistic Smooth Transition Autoregression, while Peterson (2007), Castro (2008) 

and Ncube and Tshuma (2010) used Logistic Smooth Transition Regression (LSTR). Cukierman 

and Muscatelli (2008) used a Hyperbolic Tangent Smooth Transition Regression. Other 

estimation techniques were also used by the someresearchers like Nobey and Peel (1998), who 

made use of Bayesian econometrics; Martin and Milas (2001), who utilized simple nonlinear 

structural framework; and Naraidoo and Paya (2012) that used rollin and recursive regressions to 

make both in-sample and out of sample forecast. Agu (2007) and Siri (2009) used Ordinary Least 

Square (OLS) method While Agu (2011) and Tolulope and Ajilore (2013) used cointegration 

technique.A number of deductions could be made from a survey of the estimation techniques 
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used in the literature:first, the mostcommonestimation technique is GMM, followed by STR then 

OLS, cointegration and few others.Second,OLS is incapable of estimating a nonlinear model 

because of the classical assumption of linearity inherent in it. In addition, cointegration method is 

mostly used to check for a long-run relationship as well as the speed of the adjustment process 

and, hence, cannot be used to estimate a nonlinear model(see for instance, Gujarati, 2004; 

Brooks, 2008for more facts).Secondly,although GMM and Bayesian nonlinear model can 

estimate nonlinear model, but STR is a better method because it offers basic and intuitive 

structure to explicitly explain nonlinear monetary policy behavior (Petersen, 2007). Moreover, 

according to Ncube and Tshuma (2010), STR is capable of justifying why and when the central 

bank changes its interest rate. For the above reasons, this paperwill uses the STR as themodel 

and nonlinear least square as our estimation technique. 

Most of the empirical works on the MPRF on Nigeria assumed that the CBN minimizes a linear 

quadratic loss function and invariably having a linear reaction function. This explains the 

commonuse of linear models by the researchers in estimating MPRFs. However, it was clear 

from the empirical literature that nonlinearities exist in the MPRF of many countries in Africa, 

Asia, Europe and USA. Theoretically,also, Enders (2015, p. 408) argues that the assumption that 

economic processes are linear can offer a useful approximation to the actual track of economic 

variables. Nonetheless, he cautions, policymakers can make serious and dangerous errors if they 

ignore the empirical evidences that nonlinear exist. To avoid this errors, this work attempts 

tobridge this gap by testing for linearity in the Nigeria‘s MPRF and estimate a nonlinear model 

using STR in Nigeria. 

2.3Theoretical Framework 

This study is anchored on the New Keynesian Policy Model (NKPM) as the theoretical 

framework The NKPM framework clearly provides a rigorous justification for the cost of 

inflation and the benefit of price stability, which is in tandem with the primary mandate of the 

CBN. More so, the theory postulates that if the cost push inflation (which is exogenously 

determined and taken as the white noise ui) is assumed to be zero, i.e., ui=0, the presence of 

nominal rigidity will be the only source of possible inefficiency in the level of output. If such 

happens, inflation will become an indication of an inefficient level of activity in the economy 

(Gali,2009). Furthermore, the forward looking nature of price setting and consumption decision 

in NKPM signifies that both output and inflation depend not only on the value of their 
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determinants, but also on their expected future values. Hence, it encompasses the role of 

expectations and the importance of commitment. This is in line with the Taylor‘s Rule which this 

work intends to estimate and hence, the suitability of the NKPM as the framework of this 

research. 

More so, the NKPM imbibes several tools associated with RBC such as Dynamic Stochastic 

General Equilibrium (DSGE) models based on optimizing behavior of households, firms, 

rational expectations and market clearing. Thus, using DSGE will simplify the estimation, hence, 

circumventing the problems associated withthe use of macroeconomic models (such as the Lucas 

critique). Furthermore, nominal rigidities establish the main sources of monetary policy non-

neutrality. The natural level of output and interest rate play a vital role in the design of monetary 

policy in the NKPM framework. But in real terms, the natural rates are very difficult to observe. 

Hence, the use of proxies like de-trended GDP as potential output and for estimating the output 

gap (see Gali,2009; Snowdon and Vane, 2005; and Bello 2014 for more evidence).Moreover, the 

choice of the NKPM as the theoretical framework followssuch studies as Peterson 2007; 

Surico,2007; Cukierman and Muscatelli, 2008; and Bello and Sanusi 2016). 

3.0 Methodology 

3.1 The Model  

Starting with the linearized objective function of the CBN, we follow the NKPM to assume 

thatthe CBN maximizes the use of the nominal anchor ( ) through a committee‘s vote. The use of 

this nominal rate is assumed to be maximized when some sets of the CBN target variables 

deviate from their respective optimum. The set targets are assumed to be consistent with the 

mandate of the central bank, which also corroborates the generalized form of the Taylor‘s Rule 

as express in eq. 3 

   (     )                                                                                                                             ( ) 

From equation 3,   represents the monetary policy rate (MPR),   is the inflation rate and   is the 

output gap. This functional expression connotes the specified variables in the baseline Taylor‘s 

Rule. Explicit form of the functional relation, however, considers a central bank that targets 

deviations of the actual output from potential level and the deviation of the actual inflation from 

the expected inflation. In other words, the incorporation of the output gap and a forward-looking 



 

279 
 

central bank is in line with the literature, (see for instance Claridaet al. 1998). These deviations 

targeted by the CBN can be expressed in eq. (4)
8
 as: 

                      ̃                                                                                     ( ) 

Eq. (4) is referred to as the rational expectations model which assumes a CBN that incorporates 

the information on both current inflation and future expected inflation when taking decisions on 

current Monetary Policy Rate (MPR). The econometric form of the model is expressed as: 

                       ̃                                                                              ( ) 

Where πt+1represent the lead value of inflation (i.e. forecast of inflation for the next quarter). 

Eq. (5) captures baseline linearized monetary rule which ignores some other important 

commitments of the CBN. One of these omitted commitments is the weight the CBN could be 

giving to exchange rate due to the openness of the Nigerian economy and the mandate the CBN 

commits to in assisting the government to achieve other macroeconomic objectives subordinated 

to its primary mandates. It also includes other financial and assets markets variables that the 

MPC takes in to consideration when changing policy rates decision. This complexity will be 

accounted for by including exchange rate in the model, which also accounts for the possibility of 

exchange rate targeting during the sample period. 

                      ̃                                                                 ( ) 

The equation (6) incorporates exchange rate      as suggested by (Ogli, 2008; Siri, 2009, Agu, 

2011 and Bello 2014) to account for the openness of the Nigerian economic. 

The central proposition which departs from Agu (2007), Ogli (2008), Tolulope and Ajilore 

(2013), Bello (2014) and Bello and Sanusi (2016) is the evidence of asymmetries that might exist 

in the MPR setting behavior of the CBN. For instance, the dissenting behavior among MPC 

members could be attributed to asymmetries which are either cause by the individual MPC 

members cognitive capacity (this is consistent with Bounded rationality theory) or as a result of 

individual preferences of a member. Also the evidence of variations and divergence in MPR 

decisions across different regimes of CBN governor could also highlight some evidence of 

nonlinearity in the CBN reaction function. Furthermore, different phases of the business cycle 

could induce nonlinearity in the reaction of CBN as evidenced during the global financial crises 

                                                           

8
   Is the current rate of inflation which is used to capture the rate of change in current prices, while      is the 

forecast of future inflation with forecasting horizon of one quarter ahead. Apart from the forecastability, including 
the lead value of inflation (    ) improves the model (see Taylor J. B., 1998 for more discussion) 
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of 2008. The key form of nonlinearity this work tries to capture, however, is the possibility of 

non-linearity in the weights monetary policy attaches to each of its target variable under different 

circumstances. For instance, one would not expect the response of policy to say output, to be the 

same at all levels of inflation. It is conceivable that when inflation is well within its target (below 

some threshold), the central bank would respond more strongly to changes in output gap (or 

exchange rate) relative to when inflation is threatening to get out of, or is well outside its target 

level. In the same vein, for every policy action taken, the central bank‘s interest rate setting is 

responding to movement in only one target variable, say, inflation (even when the other is 

actually changing). One can therefore think of possibility of, say, two regimes of defined by the 

levels of inflation (high vs low inflation) or level of exchange rate volatility (high vs low 

volatility) or even in trend (to capture, say different regimes of the governors). The Threshold 

Autoregression Models provides a convenient form of this form of non-linearity, by allowing 

transition from one regime to another with each regime having distinct parameters.Therefore, the 

baseline policy rule of the CBN can be modified to internalize this nonlinear attributes of the 

CBN reaction function following Ncube and Tsuma (2010) by adding a nonlinear transition 

function to (6) thus: 

                      ̃                 (        )                       ( )  

Where it-1stand for the smoothing parameter (lag value of the dependent variable), G is the 

nonlinear transition function which captures the transition from one regime to the next or from 

one phase of the business cycle; (for instance boom), to the other; (for instance recession), st-iis 

the transition variable which is akin to the primary mandate that triggers changes in MPR 

decision, γ measures the speed of transition function which ranges from zero to one (0 to 1) and 

thus the smoothness of the transition function from one regime to the other as suggested by (Van 

Dijk, Terasvirta and Frances, 2002). The lesser the differential between any two regimes, the 

smoother and faster will be the regime change from one regime to the next (for instance from 

high inflation regime to low inflation regime). And c can be interpreted as the threshold between 

the two regimes in such a way that the function changes monotonically from zero to one Vice 

versa. The explicit form of the following equation; 

 (        )  ,(     *   (       )+)  -                                                            ( ) 
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The transition function stated above is referred to as the Logistic Smooth Transition Regression 

(LSTR). An alternative specification to the transition function is the Exponential Smooth 

Transition Regression (ESTR); 

  (        )       *   (       ) +                                                                   ( ) 

  

The final form of the nonlinear reaction function is expected to yield a semi-parametric non-

linear reaction function of either the LSTR or ESTR as express below: 

                      ̃               (                   ̃  

            ) (        )                                                                                                         (  )  

 

3.2 Estimation 

A nonlinear policy behavior can only be best explained by a nonlinear time series model. There 

exist a number of competing nonlinear time series models to select from; the Marcov-switching 

model, nonlinear GMM, Artificial Neural Network (ANN) and the Smooth Transition 

Regression (STR). This research has chosen STR over others because of the following reasons; 

Although the ANN has the advantage of fitting in to the in-sample data to any degree, it is 

incapable of explaining the structural or intuitive explanation for the observed nonlinearity. Also 

the Marcov-switching model does not make provision of the intuition behind the nonlinear 

policy behavior because the model assumes that the regime switch are exogenously determined 

and driven by an unobservable process as observed by (Peterson, 2007). On the other hand, the 

STR provides a structural and intuitive framework to explain nonlinear policy behaviorsee also 

(Peterson, 2007 and Ncube and Tsuma, 2010 for more discuss).Specifically, the STR is a 

nonlinear regression model that allows the regression coefficient to change smoothly from one 

regime to another. For instance, from low inflation regime to a high inflation regime or from a 

―boom‖ regime to a recession regime of the business cycle.  

Furthermore, the STR model accommodates endogenous regime switch and thus, offers 

economic intuitions for nonlinear behaviors. Also according to Cukierman and Muscatelli 

(2008), the STR allows short term nominal interest rate to react marginally to expected output 

and inflation gaps and to change smoothly over the range of the reaction function(See also 

Bruinshoofd and Candelon, 2005 and Castro, 2008 for more facts). Thus, STR provided us with 

the structural impetus to estimate the nonlinear behavior inherent in monetary policy and also to 
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explain the economic intuition behind the asymmetric policy behavior the reaction function of 

CBN might portray. 

3.4 Data and Data Sources 

This work will employ quarterly data from 2007:Q1 to 2016:Q2. Data on inflation rate will be 

used as the quarterly changes in the aggregate consumer price index. Gross Domestic Product 

(GDP) will proxy output from the domestic economy and output gap is obtained using Hodrick-

Prescott filters. Interbank US Dollar exchange rate is used as foreign exchange. This is so 

because international transaction between domestic economy and rest of the world is measured 

in terms of the US dollar. More so, the net international reserve of the country is kept in dollar. 

All the data are obtainable from the CBN online data base with exception of GDP which was 

obtained from National Bureau of Statistics (NBS). 

4.0 Presentation and Discussion of Results 

4.1 Trend Behavior of Variables 

This section provides trend of the series as presented in figure 1. From the plots, the behavior of 

the series shows that the average behavior of all the variables istrending upwards with the 

exception of the output gap. 
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Figure 1: Trend Behavior of Variables. Note: the right scale is for the log of exchange rates 

while the left is for MPR inflation and output gap.  

The upwards trend in the series (monetary policy rate, inflation and exchange rate) suggest that 

the mean and the auto covariance of the series could be non-zero. Also the fluctuation in the 

trend is an indication that the series is overtaken by underlying economic fundamentals which 

are dynamic in nature. Next is to compute the simple statistics in the series and compare how the 

statistics differ among the variables. 
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4.2 Descriptive Statistics 

The use of descriptive statistics enables us to quantitatively summarize, describe and present the 

main feature of the data in a meaningful way and thus, allows for an easier interpretation of the 

data. The descriptive statistics is computed in table 1.    

Table 1: Results of Descriptive Statistics 

 I π YGAP EXR 

Mean 0.101250 0.104587 1.03E-12 157.4397 

Median 0.106250 0.103100 0.003857 157.0150 

Maximum 0.130000 0.164800 0.122168 231.7600 

Minimum 0.060000 0.041200 -0.166957 116.7900 

Std. Dev. 0.023715 0.029301 0.066248 25.53153 

Skewness -0.548103 -0.001776 -0.403893 0.626208 

Kurtosis 1.918263 2.296522 2.837209 3.656796 

Jarque-Bera 3.755383 0.783582 1.075112 3.166552 

Probability 0.152943 0.675845 0.584174 0.205301 

Source:Authors‟computation using E-view 9 

The descriptive statistics presented in table 1 shows the mean, median, standard deviation and 

the skewness of the data among others. Next we proceed with the unit root tests. 

4.3 Unit Root Tests 

In an attempt to have robust results, that is, by avoiding spurious regression results, unit root test 

is conducted. There exist a number of unit root tests available like KPSS, Elliott-Rothenberg-

Stock test, Schmidt-Phillips test, Augmented Dickey Fuller test and Phillips-Perron test among 

others. Due to the low power and poor performance of some of these tests on small sample as 

stated by Castro (2008), we employ and report two different unit root tests, viz: Augmented 

Dickey Fuller (ADF) and Phillips Perron (PP), and these results are presented in table 3. 

Table 2: Results of Unit Root Test 

Variables ADF  PP   

Comment Levels 1
st
Difference Levels 1

st
Difference Decision  

π 
-1.781052 

(-3.536601) 

-4.741820** 

(-3.540328) 

-2.009864 

(-3.536601) 

-4.697268** 

(-3.540328) 
I(1) 
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Log(EXR) 
0.668060 

(-2.943427) 

-3.843159** 

(-3.540328) 

-1.706760 

(-3.536601) 

-3.872145** 

(-3.540328) 
I(1) 

I 
-1.790747 

(-3.540328) 

-5.133957** 

(-3.540328) 

-2.231906 

(-3.536601) 

-5.185220** 

(-3.540328) 
I(1) 

Source; Author’s Computation Using E-view 9 Note: values in parenthesis are the 5% critical 

values while ** indicates significance at 5% level in both ADF and PP. 

Results from table 2 shows that the unit root tests conducted have therefore indicated that all the 

variables have unit root problem at levels I(0), but became stationary at first difference I(1). 

More so, having solved the problem of unit root, the study proceeded with investigating the 

shape of the reaction function of CBN through linearity test. 

4.4 Test of Nonlinearity in Monetary Policy Reaction Function  

Linearity test is utilized to check whether there exists a nonlinear of the STR type adjustment in 

the CBN reaction function. Following the tradition in the literature, these tests were 

conducted,first for the close economy version (baseline) and then, second, for the open economy 

version of the MPRF. 

4.4.1 Linearity Test for Closed Economy 

In choosing the transition variable, the test is conducted for all the potential variables in the 

model and the trend. The variable with strongest test rejection (variable with smallest p-value) is 

chosen as the transition variable and is, hence, asterisked. In the same test, the best model to 

estimate is selected. The best model has the lowest p-value. The results are shown in table 3. 

Table 3: Result of Linearity test and Transition Variable for Baseline model (Closed 

Economy) 

                       ̃                    

Transition Variable F4 F3 F2 Suggested Model 

it-1 NaN 1.3506e-02 5.0599e-01 Linear 

πt 6.9687e-01 5.1477e-02 2.9492e-01 Linear 

πt+1 NaN 4.1352e-02 7.2037e-01 Linear 

YGAP 6.1903e-02 8.3676e-01 2.0156e-01 Linear 

TREND* 1.3859e-01 5.0110e-02 6.8916e-01 Linear 
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Source; Authors Computation Using Jmulti4 Note: * indicates transition variable and NaN 

indicates Matrix inversion problem
9
 

Table 3 presents linearity test, choice of transition variable and the selection of the type of model 

to be used to estimate the closed economy in Nigeria. Trend (time horizon) appears to be the 

transition variable because it is the variable with the lowest p-value of F-statistics. Also, the test 

with all the potential exogenous variables (πt, πt+1, YGAP, it-1) failed to reject the null hypotheses 

of no nonlinearity and thus, suggesting linear model for all the variables
10

this therefore means, 

when the economy is closed, the CBN reacts linearly to changes in inflation and output gaps. 

This impliedly means that, opening up the economy to external sector creates more fluctuations 

in business cycles due to inter alia exchange rate volatility and international oil price dynamics; 

this necessitated the central banks to react nonlinearly to changes in some macroeconomic 

variable (see Bruinshoofd and Candelon, 2005; Peterson, 2007 and Surico, 2007 for more 

evidence)
11

. The results in table 4.4 shows that the MPRF of CBN under the assumption of 

closed economy is linear, hence, should be estimated as linear model. Castro (2008) obtained 

similar results for USA (which is also a close economy in terms of exchange rate).    

Next, the study proceeds to estimate the parameters of the closed-economy model using Two 

Stage Least Square (2SLS). 

4.5: Estimated Baseline Model of MPRF (Closed Economy) 

The baseline theoretical model depicts a Taylor‘s Rule that assumes closed economy. To find out 

if the peculiarities of the Nigerian data fits in to the theoretical model, a linear model will be 

estimated as suggested by linearity test in table 3 using Two Stage Least Square (2SLS). The 

orthogonality assumption of the 2SLS provides us with necessary justification and by extension 

the parameters would be devoid of autocorrelation problem that could occur as a result of 

including the lag of the dependent variable in the exogenous variables. These estimations are 

presented in table 4
12

. 

                                                           
9
 This occurred because in the test when power of St (transition variable) are included in the regressors, if the 

element of St  are close to zero or one, there might be invertibility problem and hence, the output will be NaN 
10

 Statistically, when the speed of adjustment parameter γ→0, F(st-1) becomes a linear AR(p) model. Also, when 
γ→∞, F(st-1)=1 and also become linear. 
11

 These studies were not conducted in Nigeria, however, there results showed how fluctuations in the business 
cycle induced nonlinearity in the reaction of a central bank to changes in macroeconomic variables. 
12

 We have estimated a number of specifications each with different combination of the possible endogenous 
variables, including the lags of inflation. The result presented here are the best fit based on standard model choice 
criteria. (some of these estimations are presented in the appendix) 
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Table 4: Result of 2SLS Linear Baseline Model Estimation (closed economy) 

Variable Coefficient Std. Error P-value 

Instruments: ίt-1 ίt-2 ίt-3 ίt-4 ίt+1 ίt+2 πt-1 πt-2 πt-3 πt-4 πt+1πt+2πt+5 Ygapt-1 Ygapt-2 Ygapt-3 Ygapt-4. 

C 0.000195 0.001010 0.8488 

πt 0.209229* 0.069509 0.0062 

πt+1 -0.133606 0.089218 0.1479 

YGAP 0.059002* 0.024318 0.0235 

ίt-1 0.503521* 0.176534 0.0090 

J-statistic 14.36830  0.2778 

R
2
 0.346957   

Durbin-Watson 2.374958   

Source: Authors computation using E-views 9. Notes: * is 5% level of significance at which 

null hypothesis is rejected 

From table 4 the coefficient of inflation (πt) has a positive sign and is significant at 5% level. 

Also, the coefficient is less than one; hence, this implies that the theoretical baseline model does 

not follow the Taylor‘s principle. This finding corroborates Bello and Sanusi (2016) and Siri 

(2009) in the case of CBN, while Naraidoo and Paya (2012) and Ncube and Tsuma (2010) 

obtained similar result for South African Reserve Bank (SARB).  

The estimation of the baseline model (closed economy) also shows that the Nigerian data to a 

large extent fits in to the theoretical model. Bello (2014) found similar results. We now proceed 

with the estimation of an open economy model which bears some key feature that is consistent 

with Nigerian economy. 

From table 4 the coefficient of inflation (πt) has a positive sign and is significant at 5% level. 

Also, the coefficient is less than one; hence, this implies that the theoretical baseline model does 

not follow the Taylor‘s principle. This finding corroborates Bello and Sanusi (2016) and Siri 

(2009) in the case of CBN, while Naraidoo and Paya (2012) and Ncube and Tsuma (2010) 

obtained similar result for South African Reserve Bank (SARB).  

The estimation of the baseline model (closed economy) also shows that the Nigerian data to a 

large extent fits in to the theoretical model. Bello (2014) found similar results. We now proceed 

with the estimation of an open economy model which bears some key feature that is consistent 

with Nigerian economy. 
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4.6: Linearity Test for the Open Economy Model 

The traditional Taylor‘s Rule (baseline model) contains only two variables which are: inflation 

and output gap. This study adds exchange rate to the baseline to open up the model to external 

sector so as to suit the peculiarity of Nigerian economy. This is consistent with the study of 

Clarida et al (1999) in the case of United States, Boroditskaya and Whittaker (2010) in the case 

of Russia, Ncube and Thsuma (2010) and Naraidoo and Paya (2012) in the case of South Africa 

and Bello and Sanusi (2016) for the case of Nigeria. The study proceeds with test for linearity 

and transition variable identification for the open economy model and the results are shown in 

table 5. 

Table 5: Linearity Test and Transition Variable for Open Economy 

Transition Variable F4 F3 F2 Suggested Model 

it-1 NaN 6.3211e-02 9.4845e-02 Linear 

πt 6.3119e-01 6.5077e-02 2.4951e-01 Linear 

πt+1 NaN 1.0874e-01 8.4177e-01 Linear 

YGAP 1.5797e-03 8.8876e-01 2.9036e-01 LSTR1 

EXR 1.9336e-01 4.9965e-02 1.9346e-01 LSTR2 

TREND* 3.5661e-02 1.3236e-03 4.4772e-01 LSTR2 

 

Source; Authors Computation Using Jmulti4 Note: * indicates transition variable and NaN 

indicates Matrix inversion problem 

Table 5 presents the preliminary analysis of linearity test of the open model. The choice of 

transition variable and selection of best model to be estimated in an open economy follows the 

statistics suggested from the presented results. This test is in-line with selection of the transition 

variable based on p-value of the F-statistic. It has appeared that the endogenous variable (it-1), 

inflation (πt) and the expected inflation (πt+1) have all failed to reject the null hypothesis of no 

nonlinearity, and hence, fall under the AR or linear part of the model. On the other hand, YGAP 

(output gap), rejected null hypothesis of no nonlinearity and has its lowest p-value under F4, 

thus, recommends logistics transition of LSTR-type. EXR also rejects the null hypothesis and 

hence, established the presence of nonlinearity in the model. Its lowest p-value falls under F3 

which suggested exponential transition model of ESTR-type. TREND has the strongest rejection 

for linearity because it has the lowest p-value of all which lies under F3. This therefore means 
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TREND is chosen as the transition variable
13

 which means, over time, the combine effect of the 

dynamics of inflation and exchange rates induces the MPC to shift its interest rates decision 

asymmetrically and hence, transits from say, the lower interest rate regime to a higher one and 

lastly, LSTR2 is overall recommended as the model to be used for the nonlinearities. 

From the foregoing, therefore, it can be concluded that: (i)The Central Bank of Nigeria‘s MPRF 

is empirically nonlinear. (ii) The MPC appears to react linearly to changes in current inflation 

and future inflation expectations and nonlinearly to output gap and exchange rates. (iii)Trend, 

being the transition variable, is identified as the primary cause of nonlinearity. In other words, 

the results show that trend which is the combine effect of time horizon of the exogenous 

variables with exception of output gap
14

  induces CBN to shift its interest rate decision from one 

regime to another,  and hence, nonlinear. This can be interpreted as capturing the different 

regimes of governors, whose attitudes towards the different target variables (output Vs Inflation) 

differ substantially. (iv) The result also established that the exponential smooth transition 

regression (ESTR) is the best fit model to be estimated. The transition function of the ESTR 

bears a U-shape and this shape is defined by the two threshold values; (the values at which the 

regime switches), that is, the lower threshold, below which the MPC react mildly towards 

tightening and the upper threshold, above which the MPC will behave very aggressively towards 

tightening. 

4.7 Estimate of the Open Economy Nonlinear MPRF 

To estimate the nonlinear model, ESTR is employed as suggested in table 5, and to verify its 

efficiency, the study further estimates a simple quadratic non-linear form of the model using 

N2SLS estimation technique. Table 6 depicts the results of the estimations using the two 

techniques. The ESTR has AR (linear) and non-linear parts of the reaction function of CBN. 

Variables that fail to reject the null hypothesis of no nonlinearity fall within the AR part while 

variables that reject linearity fall under nonlinear part.  

Putting the results of ESTR and that of N2SLS in table 6 in juxtaposition, it can be deduced that; 

the result of N2SLS strengthens that of ESTR; both results yielded reasonable estimate that 

predicted how CBN reacts to the dynamics in macroeconomic variables. In addition, although is 

                                                           
13

 Since the transition variable appears to be the trend, the coefficient of the thresholds (c1 and c2) will provide 
the time location of threshold values of inflation in the series. For instance, if c=10, we check the corresponding 
value of inflation at the 10

th
 quarter in the series and use it as our threshold value. 

14
 The time effect of output gap is not considered because it is de-trended using HP filters. 
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not always that the R
2
 is desirable when the lagged dependent variable is included in the 

exogenous variable and also when using an instrumental variable associated estimation
15

, the R
2 

value in ESTR is greater than that of N2SLS which indicates that the exogenous variables in the 

former have more capability to explain changes in the dependent variable (MPR) than the later. 

Lastly and also importantly, the ESTR model provided an intuitive explanation of the nonlinear 

behavior of the monetary policy authority in changing policy rate (for example, the transition 

variable, the threshold values and the speed of regime change) which will be used to achieve the 

main objective of the study, while the estimates of N2SLS result have no provision for that. The 

above outlined facts further confirmed the rationale of our selection of the ESTR as our model; 

hence, interpretation, discussion, conclusion and recommendations of this study are based on the 

ESTR results in table 6. 

Table 6: Result of Estimated Nonlinear Monetary Policy Reaction Function (open 

economy) 

Variable N2SLS LSTR2 

 Linear Part Linear Part 

πt 0.234213 

(0.0261*) 

0.19648 

(0.0088*) 

πt+1 -0.127362 

(0.1531) 

-0.10513 

(0.1511) 

it-1 0.464846` 

(0.0125*) 

0.01792 

(0.8913) 

  Nonlinear Part 

C -0.047459 

(0.0739**) 

-0.00063 

(0.6188) 

YGAP 0.060972 

(0.0339*) 

0.02250 

(0.2284) 

EXR  

Nonlinear part 

-2.05939 

(0.0375*) 

EXR
2
 0.000469  

                                                           
15

 This is because, more often than not, the Residual Sum Square (RSS) is greater than the Total Sum Square (TSS) 
which can lead to a misleading result, see for instance (Davidson & Mackinnon, 1999). 
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(0.0747**) 

J-statistic 13.91564 

(0.176875) 

 

R
2
 0.399932 0.56008 

Durbin-Watson 2.417846  

γ  1020.765 

C1  15.03382 

C2  17.98733 

Source: Authors computation using E-views 9 for N2SLS and Jmulti4 for LSTR2. 

Instrumental specification for N2SLS: πt-1 πt-2 πt-3 πt+1 πt+5 ίt-2 ίt-3 ίt-4 ίt+1 ίt+2 Ygapt-1 Ygapt-2 Ygapt-3 

Ygapt-4 EXRt-1. Notes: values in parenthesis are the p-values, * and ** are 5% and 10% level of 

significance at which null hypothesis is rejected,γ is the slope parameter (speed of adjustment), 

C1 and C2 are the threshold values in the LSTR2. 

The results of LSTR2 presented in table 6 reveals that MPC reaction to inflation is less than 1 

which is (0.19648) and hence, contravenes the stability condition for the Taylor principle to hold, 

suggesting that the CBN is not following Taylor principle, which states that the response to 

inflation must be greater than one
16

. The results show that the coefficient of inflation varies from 

0.00, when the inflation is below the lower threshold of between 10%, to 0.196 when the 

inflation is above 10%, more so, the CBN behaves aggressively when inflation reaches the upper 

threshold value of 14% or higher
17

. The less than unity of the coefficient of inflation could 

therefore be perceived of as an indication of an accommodative behavior of interest rate to 

inflation which may generate deliberate bursts of inflation and output. The less than unity of the 

coefficient of inflation in the result concur with the findings of Siri (2009) and that of Bello and 

Sanusi (2016) in their study of CBN reaction function. The result is also consistent with the 

findings of Ncube and Tsuma (2010) and that of Naraidoo and Paya (2012) in their separate 

studies of the reaction function of South African Reserve Bank (SARB). The coefficient has the 

                                                           
16

This may, however, not necessarily be true for the CBN given that the interest rate does not capture the MPC’s 
entire response to inflation or output. It uses a host of other instruments like asymmetric corridor, cash reserve 
ratio and liquidity ratio, etc. 
17

 Since trend is statistically chosen as the transition variable, which is the time, and the estimated threshold values 
or locating parameters (c1 and c2) are 15 and 18 in table 4.7. We checked (located) quarter 15 in the series which 
corresponds with (2010:Q3) with inflation value of 13.65% (14%) as the upper threshold and quarter 18 (2011:Q2) 
with inflation value of 10.23% (10%) as the lower threshold respectively.  
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expected positive sign and it is significant at 5% level. This demonstrates that the MPC is 

striving to achieve its primary mandate of price stability by being anti-inflationary in nature. The 

magnitude of the coefficient of inflation (0.196), illustrates that for a 1% rise in inflation, the 

MPC will react by raising MPR with about 20 basis points to curb inflation from exceeding the 

desired limit. 

The estimate of the lead value of inflation (forecasted inflation) has a wrong sign (negative) and 

is not statistically significant. The reason for this could be connected to the fact that under 

nonlinear economic terrain, it could be very difficult for the CBN to appropriately forecast 

inflation beyond the current quarter. In other words, the result is implying that during economic 

fluctuation (for instance, recession or boom), the MPC cannot correctly forecast inflation for the 

next quarter. This has portrayed the weakness of the forecasting capacity of the MPC. This 

opposed the finding of Bello (2014) who estimated a linear model, and hence, posited that MPC 

can forecast one quarter ahead. 

More so, the result displayed a positive sign on output gap with a very low magnitude (0.022) 

and statistically insignificant. This reveals that when output deviates (positively) from its 

potential level by 1%, MPC will react by increasing MPR by only 0.2 basis points. In other 

words, a positive output gap indicates that in a situation where if output falls below its potential 

level, a decrease in MPR will have a stabilizing effect on the economy. This is implying that the 

MPC is counter-cyclical despite the weakness of the coefficient. The insignificance of the result 

statistically, may also imply that the MPC does not prioritize output gap when changing MPR. 

This is in line with the result of Bello (2014) and Bello and Sanusi (2016). It may also be an 

indication that CBN could be operating a tacit inflation targeting. This is informed by the 

findings of Naraido and Paya (2012) which revealed that the coefficient of output gap is 

significant in the reaction function of South African Reserve Bank (SARB) before the period of 

inflation target and not significant during the period of inflation target.  

The result further illustrated that MPC react strongly to changes in exchange rate. The estimate 

has negative sign, implying that the CBN reacts to the depreciation of exchange rate, in other 

words, CBN is playing an interventionist role whenever exchange rate exceeds certain band. The 

coefficient is statistically significant at 5% level and the size is remarkably high. This means that 

MPC placed more weight on exchange rate than other policy variables, suggesting the 

predominance of exchange rate targeting. This is not far from the fact that the current high 
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inflation in Nigeria is mostly an aftermath of depreciation of Nigerian naira against the US 

dollar. The high magnitude of exchange rate further signifies the high correlation between 

exchange rate and the level of inflation in the Nigerian economy. In support of this result, the 

study of Sanusi and Bello (2016) disclosed that exchange rate influences the preferences of MPC 

members up to about 70%. This opposed the findings of Clarider et al. (1998), which showed 

that, despite the fact that exchange rate is considerably more volatile than other coefficients; its 

magnitude in their estimation is substantially low compare to inflation and output gap. 

The result also showed that the smoothing parameter has the expected positive sign which 

suggest that the MPC has tendency of non-accommodative behavior toward inflation. The 

coefficient is low, (0.018), implying that within a certain threshold (that is, when inflation 

reaches 14 percent), MPC members are aggressive in adjusting policy rate. The coefficient is 

statistically not significant, this suits the finding of Cobham, (2005) which maintained that 

interest rate smoothing is not desirable in an inter-quarter basis because is opposes monetary 

policy activism. 

The speed of regime change parameter (γ) is high (1020.76) posing that the speed of shifting 

from say a low inflation regime to a high one is high. Since trend is the transition variable, which 

is the time, the estimated threshold values or locating parameters c1 and c2 are 15 and 18. 

Meaning that there exist regime switches at quarter 15 (2010:Q3) and 18 (2011:Q2). In other 

words, MPC act aggressively when inflation exceeds the corresponding values in quarter 15 and 

18: 13.65% and 10.23% respectively. This is in line with the single digit ―tacit inflation target‖ 

of CBN.  

5.0 Conclusion and Recommendations 

The findings of the paper buttress that: (i) Empirically, the reaction function of CBN is nonlinear 

because the LM test of linearity conducted, rejected the null hypothesis of no nonlinearity, and 

also, the apex bank is not following Taylor principle in the way and manner it adjusts its policy 

rates because the coefficient of inflation is less than one. (ii)The CBN reacts to inflation when 

the prevailing rate of inflation exceeds the lower threshold of 10% and reacts to exchange rate 

volatility when the rate of inflation is below that threshold. (iii) There exist a regime switch from 

high inflation regime between (2010, Q3) and low inflation regime (2011, Q2). Additionally, the 

reaction of CBN is mild when inflation is below the lower threshold of 10% (single digit), but 

was aggressive when the inflation was above the upper threshold of 14%. The findings also 
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shows that under the nonlinear terrain, the CBN, could not correctly forecast future expected 

inflation beyond the current quarter.  

The study therefore, concludes that, the reaction function of CBN like many other central banks 

is indeed nonlinear in nature and the CBN forecast-ability of expected inflation is poor. Hence, 

this will to a large extent affect market expectation of future inflation and price setting behaviors 

of forward looking firms. Furthermore, because the CBN does not follow the Taylor‘s principle, 

the coefficient on the output gap was insignificant; it is a great sign that the CBN may be 

adopting the inflation targeting. 

The paper thus, recommends that the monetary policy authority (CBN) should expand the 

horizon of its ability to forecast inflation so as to reduce information asymmetries between the 

apex bank and the markets. This can be done by expanding its inflation and output forecasting 

unit and considering the adoption of the New Keynesian Policy Model.  
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Abstract 

This study analysed the determinants of external reserves in Nigeria using time series data which 

covered the period of 1986 – 2016. The study employed multiple regression model, while unit 

root test and cointegration test were conducted after which Error Correction Model (ECM) was 

used in analysing the model. The result from the empirical findings revealed that there is a long 

run relationship between external reserves, inflation, exchange rate, oil export, nonoil export and 

gross domestic product in Nigeria, while exchange rate and inflation had negative and significant 

impact on external reserves, oil export and gross domestic product had positive and significant 

impact on external reserves but nonoil export had positive and but not significant in explaining 

determinants of external reserve in Nigeria. We see this as a function of low level of non- oil 

exportation in the country as a result of over dependence on oil sector. It was concluded that, 

exchange rate, inflation, oil export and gross domestic product are determinant factors for the 

level and behavior of external reserve in Nigeria. Hence, it was recommended that, government 

should ensure effective exchange rate management, curb ever increasing prices of goods and 

services in the country and implementation of appropriate policies to facilitate the diversification 

of the economy along areas of key comparative advantage (i.e. agriculture and small scale labour 

intensive manufacturing) which would help mitigate the impact of external shocks on the 

external reserves earnings. 

Keywords: External Reserve, Oil Export, Non-Oil Export, GDP, Exchange Rate, ECM 

1.1 Introduction 

Effective and efficient foreign exchange management is an essential process of worthy 

macroeconomic management. Foreign exchange reserves is employed in smoothening 

unsystematic and transitory balance of payments shocks which safeguard exchange rate 

uniformity, evade the macroeconomic costs of adjustment to short-term shocks, and 
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smoothenalteration to the macroeconomic impact of some long-lasting shocks. Further, Foreign 

reserves can also be used to smooth exchange rate volatility in illiquid foreign exchange markets. 

Before now, Nigeria runwell-ordered system of exchange rate and therefore, required to havea 

high quantity of reserves to uphold the exchange rate at a fixed level. However, this was later 

changed and exchange rate management moved from fixed exchange rate policy to flexible 

policy. Presently, Nigeria employs a managed-float system which enables the Central Bank of 

Nigeria (CBN) to get involvedand make decision with respect to exchange rate policy in the 

situation of exchange rate instability.  This therefore requires keeping healthy external reserve 

that can facilitate economic managements‘ decisions towards stabilizing exchange rate 

fluctuations.   

Nigeria has experienced unstable growth in her external reserve for some years. Despite 

concerted efforts which led to increase in the reserve as revealed in some periods, the increase 

could not be sustained. However, in the recent time, external reserve position of the country has 

been experiencing continuous improvement. Records showed that, the Gross International 

Reserves of Nigeria rose from USD 4.98 billion in May 1999 to USD 59.37 billion as at March 

28, 2007. According to (Magnus, 2007), these robust domestic economic performances were 

occasioned by macroeconomic fundamentals like internal reforms, complemented by favourable 

external conditions like the persistent and unprecedented rise in crude oil prices joined with a 

drastic decline in obligations such as external debt service. 

According to the reports of the (News Agency of Nigeria, 2009 ), the foreign reserve rose to 

about 67 billion US dollars in mid-2008, reflecting the high demand and pricing of the crude oil 

in the international market, but began a free fall in the third quota of the year. However, by 

December 2008, Nigeria‘s foreign reserve fell to US$59 billion. (Xinhua, 2009), states that 

Nigeria's foreign reserve plunged further to US$48 billion in mid-2009. 

The fall in Oil prices brought a downward swing in foreign reserve of Nigeria and had continued, 

thereby, making the Central Bank of Nigeria (CBN) put the country's current reserve at 48 

billion US dollars, indicating a 19-billion dollar fall since mid-2008. This was informed by the 

country dependence on oil proceed as the sole means of foreign exchange earners. Moreover, 

(CIA World Fact Book , 2010), states that Nigeria‘s current reserve also plummeted further to 

46.54 billion US dollars as at ending of December 2009. (Central Bank of Nigeria, 2010), also 

established Nigeria‘s international reserves to have dropped further to USD40.48 billion as at 



 

298 
 

March 2010. Nigeria‘s international reserves fell further to $36.7 billion the earlier month of 

October 2010, CBN said. (Olukoya, 2010), asserted that Nigeria‘s foreign exchange reserves 

dropped again by 7.6 percent (i.e. to US$33.9 billion) in the month end of October 2010. The 

foreign reserve was partially depleted because the government struggled to meet huge foreign 

exchange demands at its twice-weekly foreign exchange market in September. As at October 7, 

2011, the reserves stood at US$30.8billion after shuttling between $31 billion and $32 billion, on 

September 26 and October 6. But, as at December 7, 2011, the nation‘s foreign reserves rose to 

US$32.98 billion. 

Worthy of noting is the risk associated with decline in external reserve. A decline in reserves 

increased the risk to the economy from any renewed drop in oil prices. Therefore, it can be put 

forward that ―the outlook is very bleak if our foreign reserves continue to deplete at this rate; 

there will be a time when nothing will be left to cover our imports‖. However, given the 

background above, it is observable that the management of the external imbalance serve as one 

of the major problems faced by the governments of developing countries including Nigeria and 

ascertaining the factors determining it is very imperative. Therefore, it is in the interest of this 

study to examine the determinants of external reserve in Nigeria for the period of 1986 to 2016.  

The period has been carefully chosenbearing in mind that 1986 was the year Structural 

Adjustment Programmes (SAP) was embraced in the country and since then, fundamental 

changes have been presented in the economy and Foreign Exchange dealings.   

2.0 Literature Review  

Vast empirical literature exist on the determinants of external reserves both in national and 

international journals. Reviews of some of these are presented as follows;  

( Abdourahmane and Sarr, 2004), estimated long-run relationship between foreign reserves 

holdings and their determinants - real GDP per capita, openness to trade (ratio of imports and 

exports to GDP), current account deficit to GDP, nominal short-term interest rate differential and 

exchange rate volatility. The study applied (IMF, 2003) to uncover the long run determinants of 

the demand for foreign exchange reserves in Tunisia and to assess the adequacy of current and 

projected reserves holding in light of the country‘s policy choices. It also revealed that foreign 

exchange reserves are positively related to economic size and contemporary account 

vulnerability and negatively correlated with exchange rate flexibility and the opportunity costs of 

holding reserves. 
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(Aizenman, J., and Riera-Crichton,, 2006)evaluate the impact of international reserves, terms of 

trade shocks and capital flow on the real exchange rate (REER). The study revealed that global 

reserves cushion the effect of terms of trade fluctuation on the REER, and shows the significant 

of this effect on emerging economy. The buffer effect is especially significant for Asian 

countries, and for countries exporting natural resources. Financial depth reduces the buffer role 

of international reserves in developing economy.  

(Khan and Ahmed, 2005)examined the chieffactors influencing foreign reserves holding in 

Pakistan as well as investigate the consequences of structural swingsas a result of military taking 

over the economy in September 11. Usingcointegrationtest, the studyemployed quarterly data 

from 1982 to 2003 and the result from the empirical analysis revealed that, there exist long-run 

relationship between the examined variables such as balance of payments variability, money 

market rate, the average propensity to import, the level of imports and workers‘ remittances. The 

study estimates the long run cointegration relationship between reserves variable and other 

determinants such as using quarterly data over the period 1982:1-2003:2. The result further 

revealed that, all the variables were significant in explaining external reserve except that of 

remittances, while fluctuations in balance of payments and imports have positive relationship, 

money market rate has a negative impact on international reserves. 

Also, (Abdullateef .U. and Waheed .I., 2010)extended the study on the determinant of foreign 

reserves by investigating the impact of fluctuation in external reserve positions of Nigeria on 

domestic investment, inflation rate, and exchange rate from 1986 to 2006. Using the OLS and 

VEC estimation methods, the result showed that, fluctuation in external reserves is only 

influenced by foreign direct investment and exchange rate  and that, domestic investment as well 

as inflation rate does not have any significant influence on external reserve in Nigeria.They 

recommend that, wide -ranging reserve management strategies is imperative for the purpose of 

exploiting the gains from oil export revenue by employing more of these resources to enhance 

local investment. 

In the same vein, (Chin-Hong .P, Mohamad .J, Affendy .A, and Oi-Khim .L., 2011)examined the 

relationship between balance of payments, economic size, exchange rate, opportunity cost of 

holding reserves and external reserve in Malaysia using time series data for the period of   1975 

to 2007. The study employed cointegration test and the result of the empirical analysis revealed 

the existence of long-run relationship among the variables considered and it was recommended 
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that, proper evaluation of these factors needs to be examined by the government to ascertain 

those that exert greater effect on external reserve so as to formulation policy that will enable their 

stability and improve external reserve.  

More so, (Delatte .A. and Fouquau .J., 2011) employed a non-linear method to investigate the 

changing aspects of the foreign reserves holdings by the developing economies. They adopt the 

panel smooth transition model in estimating the demand for international reserves. This method 

helps in loosening the two hampering hypotheses of homogeneity and time-stability. The result 

of the analyses showed that, there exist a non-linear relationship in the request foreign reserve 

and their model provide explanation for the speeding up of foreign exchange reserves amassing 

that the linear provisions failed to explain. 

(Irefin D. and Yaaba B. N. , 2012)on the other hand, used Autoregressive Distributed Lag 

(ARDL) method in estimating the determinants of external reserve in Nigeria with a time series 

data covering the period of 1999 to 2011. Specifically, the study test the presence of Buffer 

Stock hypothesis put forward by (Frenkel and Jovanovic, 1981). The outcome of the analysis 

demystified the presence of buffer stock model for reserves build-up and provided 

robustconfirmation in support of income as the main determinant of external reserves holdings in 

Nigeria. 

(Chowdhury N.M, Uddin M.J, and Islam M.S., 2012)examined the determinants of foreign 

exchange reserves in Bangladesh. They key-start the analysis by examining the stationarity 

properties of the data using Augmented Dicky Fuller (ADF) unit root test, followed by 

cointegration test using Engle Granger method as well as various diagnostic tests. The outcome 

of the analysis confirmed the existence of robust and long-run relationship between foreign 

exchange reserves, exchange rate, remittance, home interest rate, broad money, UPI of export 

and import, and per capita GDP. It was therefore suggested that, exchange rate, strong remittance 

related policies, quality items of exports and maintainable GDP can keep a considerable and 

practicablepart to make up a vigorous amount of foreign exchange reserves for Bangladesh. 

It is pertinent to note here that the literature reviewed, has revealed various variables that may 

affect reserve holdings of any nation.  

The major obstacles encountered by previous researchers in the process of conducting their 

research work are as follows: 
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Most of the earlier studies done on international reserves were purely on reserve accumulation 

and utilisation, the demand for foreign reserves, the impact of reserve holding, implications for 

investment, inflation and so on, without looking at the factors that determine foreign reserve 

holding. Different from the above are works of (Yin-Wong and Hiro, 2006), (Abdourahmane, 

and Sarr, 2004), (Khan and Ahmed, 2005), and (Bentum-Ennin, 2008) that conducted a cross-

country analysis in countries like Tunisia, Pakistan, and Ghana respectively, while this is absent 

in Nigeria at the time this research is being carried out. 

Most works reviewed used OLS but did not test for the stationarity of the series used. 

Examples are (Choi, C. and S. Baek , 2004), and (Lai, 2004). Nevertheless, it has been exposed 

that regression analysis with non-stationary data by employing OLS estimation method will only 

lead to spurious results. This study will fill this gap by testing for the stationarity properties of 

the data as well as using the cointegration approach the long-run relationship among the 

variables.  

Most of the empirical studies such as (Dhliwayo, S., 1996) and (Nwaobi, 2003)used the standard 

model spelt out in the monetary approach to estimate the reserve flow equation. This study, 

however, intends to modify the standard model by incorporating other variables that may 

determine international reserve. 

3.0 Methodology  

Model Specification 

In line with the theoretical framework, this study adapts a similar model used by (Chowdhury 

N.M, Uddin M.J, and Islam M.S., 2014) to evaluate the determinants of foreign exchange 

reserves in Bangladesh. Our model defers from (Chowdhury N.M, Uddin M.J, and Islam M.S., 

2014), at least in twofold: (i) it was able to accommodate the splitting of export into oil and non-

oil, ii) it revealed period of convergence to long run equilibrium after a short run shock from any 

of the determinants. Hence, the variables of this study includes foreign reserve as the dependent 

variable and exchange rate, oil exports, Foreign Direct Investment (FDI), real GDP, non-oil 

exports and inflation rate as the explanatory variables. We hypothesize that foreign reserve in 

Nigeria is a function of the explanatory variables. This is algebraically expressed in equation 

one; 

      (                              )           (   ) 

Equation two presents the estimable version of equation (3.1) as thus;  
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                                           (   ) 

Where; 

RESV = Foreign Reserve 

EXCH = Exchange Rate 

OILEXP = Oil Exports 

RGDP = Real Gross Domestic Product 

NOILEXP = Non-Oil Exports 

INFL = Inflation Rate 

   = Error Term 

For the apriori expectation, β1 is expected to be less than Zero because it is negatively related to 

External Reserves, β2, β3, β4& β5 are expected to be greater than Zero because it is positively 

related to External Reserves.  

4.0 Analysis and Presentation of Result   

4.1 Unit Root Test  

The result of the stationarity test conducted on each variable explained in the model using ADF 

and PP techniques in testing the hypothesis of unit root or no unit root as the case may be is 

presented in Table 4.1: 

Table 4.1: Unit Root Test Result 

VARIABLES  ADF TEST  

H0: Variable is not 

Stationary 

PP TEST 

H0: Variable is not 

Stationary 

Order of  

Integration 

LRESV -1.058034 -0.884652  

ΔLRESV -4.666947*** -5.114996*** I(1) 

INF -2.511617 -2.599874  

ΔINF -3.455962** -6.133716*** I(1) 

LEXH -0.099069 -0.089194  

ΔEXH -4.956066*** -4.956066*** I(1) 

LOILEXP -2.904125 -0.185734  
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ΔLOILEXP -7.560309*** -7.278915*** I(1) 

LNOILEXP -2.511017 -0.248368  

ΔLNOILEXP -6.103233*** -7.029674*** I(1) 

LRGDP -0.162415 -0.297551  

ΔLRGDP -3.881842*** -3.945894*** I(1) 

Asymptotic Critical Values 

1% -3.699871 -3.699871  

5% -2.976263 -2.976263  

10% -2.627420 -2.627420  

*** implies significant at 1% level, ** implies significant at 5% level and * implies 

significant at 10% level. Δ represents first difference 

Source: Author’s computation, 2018. 

 

Table 4.1 revealed that, the null hypotheses that the variables are not stationary cannot be 

rejected at level given the asymptotic critical values that are less than the calculated values of 

ADF and PP.  After all the variables have been transformed to their first difference all the 

variables became stationary. Hence, we conclude that the variables are said to maintain 

stationarity at an integration of order one I(1). 

4.2 Lag Length Selection Test 

The Schwarz Information Criterion (SIC) was used in selecting the optimal lag length as guided 

by the information given by the test conducted.  The result presented in Table 4.3 revealed that 

two (2) lag length is appropriate for the analysis as supported by all the information criterion 

used.  

 

Table 4.2: VAR Lag Order Selection Criteria 

Endogenous variables: LRESV INF EXH LOILEXP LNOILEXP LRGDP  

        Lag LogL LR FPE AIC SC HQ 

       0 -281.0711 NA   69.23203  21.26452  21.55249  21.35015 

1 -140.7759  207.8446  0.032855  13.53896  15.55470  14.13834 

2 -81.13145   61.85352   0.008928   11.78752   15.53104   12.90066
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* * * * * 

        * indicates lag order selected by the criterion 

 LR: sequential modified LR test statistic (each test at 5% level) 

 FPE: Final prediction error 

 AIC: Akaike information criterion 

 SC: Schwarz information criterion 

 HQ: Hannan-Quinn information criterion 

Source: Author’s computation, 2018.  

4.3 Johansen Cointegration Tests 

Having established that the variables are integrated of the same order, it is very important to 

determine whether there exists a long-run equilibrium relationship among them. Cointegration 

describes the existence of an equilibrium or stationarity relationship between two or more Times 

Series each of which is individually non-stationary. We proceeded to testing for cointegration 

using the Johansen-Juselius maximum likelihood procedure in determining the cointegrating 

rank of the system and the number of common stochastic trends driving the entire system. We 

reported the trace and maximum Eigen-value statistics and its critical values at five per cent (5%) 

in the Table 4.3: 

Table 4.3: Johansen Cointegration Test 

Series: LRESV INF EXH LOILEXP LNOILEXP LRGDP  

Unrestricted Cointegration Rank Test (Trace)  

     Hypothesiz

ed 

 Trace 0.05  

No. of 

CE(s) 

Eigenvalue Statistic Critical 

Value 

Prob.** 

     None *  0.900544  176.1846  95.75366  0.0000 

At most 1 *  0.862401  113.8674  69.81889  0.0000 

At most 2 *  0.722686  60.31539  47.85613  0.0022 

At most 3  0.346283  25.68502  29.79707  0.1384 

At most 4  0.304294  14.20785  15.49471  0.0774 

At most 5 *  0.150739  4.411485  3.841466  0.0357 
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      Trace test indicates 3 cointegratingeqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 

 

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 

     
Hypothesiz

ed 

 Max-Eigen 0.05  

No. of 

CE(s) 

Eigenvalue Statistic Critical 

Value 

Prob.** 

     None *  0.900544  62.31716  40.07757  0.0000 

At most 1 *  0.862401  53.55202  33.87687  0.0001 

At most 2 *  0.722686  34.63038  27.58434  0.0053 

At most 3  0.346283  11.47717  21.13162  0.5997 

At most 4  0.304294  9.796366  14.26460  0.2256 

At most 5 *  0.150739  4.411485  3.841466  0.0357 

      Max-eigenvalue test indicates 3 cointegratingeqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

**MacKinnon-Haug-Michelis (1999) p-values 

 Source: Author‘s computation, 2018. 

 

The result of multivariate cointegration test based on Johansen and Juseliuscointegration 

technique revealed that there exist three cointegrating equation at 5% level of significant as 

indicated by trace statistic and also three cointegrating equation based on the Max-Eigen statistic 

result.  The implication of this is that, there exist long run relationships among the variables. 

Hence, given the above conditions, the appropriate technique of analysis for this study is Error 

Correction Model (ECM).   

4.4 Estimation of the Error Correction Model 

According to the Granger Representation Theorem, when variables are cointegrated, there must 

also be an Error Correction Model (ECM) that describes the short-run dynamics or adjustments 
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of the cointegrated variables towards their equilibrium values. ECM consists of one-period 

lagged cointegrating equation and the lagged first differences of the endogenous variables. 

Table 4.4 Results of Error Correction Model 

Dependent Variable: D(LRESV)   

     Variable Coefficien

t 

Std. Error t-Statistic Prob.   

          
C 0.166759 0.132866 1.255094 0.2232 

D(INF) -

0.017196* 

0.004293 -4.005323 0.0006 

D(EXH) -

0.008842*

* 

0.003189 -2.772297 0.0109 

D(LOILEXP) 0.227887* 0.078695 2.895816 0.0005 

D(LNOILEXP) 0.188065 0.288061 0.652865 0.5209 

D(LRGDP) 1.094543* 0.531635 2.058824 0.0006 

ECM(-1) -

0.737464* 

0.338798 -2.176703 0.0025 

     R-squared 0.855181     Mean dependent 

var 

0.1207

79 

Adjusted R-

squared 

0.828090     S.D. dependent var 0.4725

13 

S.E. of 

regression 

0.357336     Akaike info 

criterion 

0.9920

40 

Sum squared 

resid 

2.681475     Schwarz criterion 1.3250

91 

Log likelihood -6.888553     Hannan-Quinn 

criter. 

1.0938

57 

F-statistic 24.68377     Durbin-Watson stat 2.0000

21 
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Prob(F-statistic) 0.000045    

     Note: **denote significance at 5% level. & *denote significance at 5% level. 

Source: Author’s Computation from E-views Output, 2018. 

 

The Error Correction Model estimated result presented in Table 4.4 revealed positive and 

significant relationship between the dependent variable LRESV and independent variables 

LOILEXP, LNOIEXP and LRGDP as well as negative relationship with EXH and INF which are 

all in compliance with the apriori expectation. 

The coefficient of determination (R
2
) explains that 86% variation in the dependent variable i.e. 

log of external reserve is explained by the explanatory variables such as exchange rate, log oil 

export, log of non-oil export, real gross domestic product and inflation, while 34% of such 

variation is not explained by them and is captured in the error term. In the same vein, taking into 

consideration the degree of freedom, the adjusted coefficient of determination ( ̅ ) revealed that, 

83% variation in the dependent variable is explained by the explanatory variables. Both the R
2 

and   ̅  are greater than 50% which means that the explanatory variables explained better the 

variation in the dependent variables. 

Durbin Watson Statistics at 2.000021 does not suggest evidence of serious auto–correlation. This 

value is between 1.8 and 2.2 which implies the absence of autocorrelation. Therefore, we reject 

the null hypothesis of the presence of autocorrelation among the disturbance terms in the model 

and accept the alternative hypothesis that there is no autocorrelation between the error terms. 

The fitness of the model is confirmed by the F-statistic which is significant at 5 percent given the 

value of F-statistic and its probability value of 24.68377 (0.000045) which led to rejection of null 

hypothesis that all the explanatory variables introduced in the model are not jointly significant in 

explaining the variations in External Reserve in Nigeria and conclude that they are 

simultaneously significant.  

The Error Correction Term, ECMt-1, was significant at 1% with an average high feedback of 

73.74%. It is also negatively signed, showing that the adjustment is in the right direction to 

restore the long run relationship.  This confirms also that there is a strong relationship among 

External Reserve, Inflation Rate, Exchange Rate, oil export, non-oil export and real gross 

domestic product in Nigeria.  
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Hence, on the explanatory variables‘ impact on the dependent variable, the result revealed that 

inflation have negative relationship with log of external reserve which is in line with the apriori 

expectation and it is significant in explaining the dependent variable given the t-value that is 

greater than 2 i.e (-4.005323) and probability value that is less than 5% i.e (0.0006). It therefore 

implies that, one percent (1%) increase in inflation will cause on the average two percent (2%) 

decrease in log of external reserve.  

Exchange rate depicts a negative and significant relationship with external reserve given the t-

value that is greater than 2 and probability value that is less than 5%. The coefficient of the 

exchange rate is 0.0088 which implies that, a percentage increase in exchange rate will on the 

average lead to 1% increase in external reserve.  

Oil export, non-oil export and real gross domestic product have a positive and significant impact 

on external reserves which is in compliance with the apriori expectations given the t-value that is 

greater than 2 and probability value that is less than 5%, while the coefficient of the variables are 

0.22, 0.18 and 0.19. This means that, one percent increase in oil export, non-oil export and real 

gross domestic product will on the average lead to 22%, 18% and 19% increase in External 

Reserve respectively. 

Diagnostic Test 

After the analysis and presentation of the ECM result, we now consider several diagnostic tests 

of model adequacy to check how ―good‖ the fitted model is. Specifically, we shall employ the 

Jarque-Bera (JB) Test of Normality, the Breusch-Godfrey (BG) test for serial correlation, White 

heteroskedasticity and Ramsey Reset Test.  

The JB test of normality is an asymptotic, or large-sample test. It is also based on the OLS 

residuals. The Breusch-Godfrey test, which is also known as the Lagrange Multiplier (LM) test, 

is used to test for autocorrelation. It is more robust that the Durbin Watson Test Statistics, in the 

sense that it allows for:  

(i) non stochastic regressors such as lagged values of the regressand;  

(ii) higher-order schemes; and,  

(iii) simple or higher-order moving averages of white noise error terms.  

White Heteroskedasticity Test is a test of heteroskedasticity in the residuals from a Least Square 

Regression (White, 1980). OLS estimates are consistent in the presence of heteroskedasticity, but 
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the conventional computed errors are no longer valid. White‘s test is a test of the null hypothesis 

of no heteroskedasticity against heteroskedasticity of some unknown general form.  

The Ramsey Reset Test which was proposed by Ramsey is a general test of specification error.  

If the F value is highly significant, it is an indication that the initial model might have been mis-

specified. These are presented in the below table; 

Table 4.5: Summary of Diagnostic Tests for the ECM Model 

TEST GDP 

Jarque-Bera Normality 0.9118 

(0.3254) 

Breusch-Godfrey (B-G) 0.75357 

(0.4842) 

Heteroskedasticity 0.99006 

(0.4571) 

Ramsey Reset 0.58058 

(0.4550) 

Note: The probability is given in parenthesis while the F-statistics are above 

the probability value. 

Source: Author’s Computation from E-views Output, 2018 

 

The outcome of the diagnostic tests as shown in table 4.5 is satisfactory. Under the null 

hypothesis that the residuals are normally distributed, the JB test for residual normality 

assumption is not violated.  Table 4.5 also shows that the error process could be described as 

normal for the relationship between the variables in Nigeria.  

The B-G test which is noted to have stronger statistical power indicated the absence of serial 

correlation. Also, the absence of white heteroskedasticity and specification error was validated.  

The results of the tests suggest that the model is well specified, and hence the results are 

credible. 

From the analysis, it can be deduced that, the Error Correction Model technique of analysis used 

as a result of the cointegration test shows an average high feedback of 74%.  It is also negatively 

signed, showing that the adjustment is in the right direction to restore the long run relationship. 

This confirms also that there is a strong relationship among External Reserve, Inflation Rate, 
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Exchange Rate, Oil Export, Non-Oil Export and real Gross Domestic Product in Nigeria. This 

result was also confirmed using various diagnostic test.  

The fitness of the model is confirmed by the F-statistic which is significant at 5 percent given the 

value of F-statistic and its probability value of 24.68377 (0.000045) which led to rejection of null 

hypothesis that all the explanatory variables introduced in the model are not jointly significant in 

explaining the variations in External Reserve in Nigeria and conclude that they are 

simultaneously significant.  

Hence, on the explanatory variables‘ impact on the dependent variable, the result revealed that 

inflation have negative relationship with log of external reserve which is in line with the 

aprioriexpectation and it is significant in explaining the dependent variable given the t-value that 

is greater than 2 i.e (-4.005323) and probability value that is less than 5% i.e (0.0006). It 

therefore implies that, the null hypothesis which states that inflation does not have any impact on 

external reserves can be rejected and we accept the alternative hypothesis that, inflation has 

significant impact on external reserves, one percent (1%) increase in inflation will cause on the 

average two percent (2%) decrease in log of external reserve.  

Exchange rate depicts a negative and significant relationship with external reserve given the t-

value that is greater than 2 and probability value that is less than 5% i.e. 0.0109. It then means 

that, the null hypothesis which states that exchange rate does not have any impact on external 

reserves can be rejected and we accept the alternative hypothesis that, exchange rate has 

significant impact on external reserves, one percent (1%) increase in exchange rate  will cause on 

the average two percent (2%) decrease in log of external reserve.  

 Oil export, real gross domestic product have a positive and significant impact on external 

reserves which is in compliance with the apriori expectations given the t-value that is greater 

than 2 and probability value that is less than 5%, while the coefficient of the variables are 0.22 

and 0.19. It therefore implies that, the null hypothesis which states that oil export does not have 

any impact on external reserves can be rejected and we accept the alternative hypothesis that, oil 

export have significant impact on external reserves in Nigeria.  

However, the coefficient of NOILEXP, though positive, was not significant determinant of 

RESV, therefore the null hypothesis which that non-oil export does not have any impact on 

external reserves cannot be rejected. 

5.0 Summary and Conclusion  



 

311 
 

This study attempted to empirically analyse the determinants of external reserves in Nigeria 

using time series data from 1986 to 2014.Literatures relating to the study were reviewed andthe 

empirical analysis started with the modelling and examination of the time series property of the 

data used.  Specifically, we conducted the stationarity test using Augmented Dickey-Fuller 

(ADF) and Philip Perron (PP) unit roots test and co-integration test using Johansen and 

Juseliuscointegration technique.  The result of the unit root test revealed that all the variables 

were stationary at first difference i.e. integration of order one and cointegration result revealed 

the existence of long run relationship among the considered variables. Hence, this made Error 

Correction Model (ECM) the appropriate technique of analysis for this study. 

As deduced from the findings in this study, external reserve fluctuation is a function of exchange 

rate, inflation rate, gross domestic product and oil export. While non-oil export does not have 

significant impact on external reserves fluctuation in Nigeria. This is justified given low level of 

non- oil exportation in the country as a result of over dependence on oil sector. However, these 

findings are in line with that of (Onyeiwu, S., and Shrestha, H., 2004) who maintained that, oil 

export emerged as an indispensable positive determinant of external reserves fluctuation as the 

significant deterministic value of oil export remained up to the first period lag. Likewise 

exchange rate, inflation and gross domestic product. While, the coefficient of non-oil exports 

though positive, was not significant determinant of RESV. It was therefore recommended that, 

government should ensure sustenance of the current practice of intervening in the foreign 

exchange market to dampen exchange rate volatility by the monetary authority with increase 

efficiency in the conduct of the auction system so as to avoid it adverse effect on external 

reserves and ensure implementation of appropriate policies to facilitate the diversification of the 

Nigerian economy along areas of key comparative advantage (i.e. agriculture and small scale 

labour intensive manufacturing).  
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Abstract 

This study examined the impact of exchange rate on price stability in Nigeria with the objectives 

of finding out the link and longrun relationship between exchange rate and consumer prices. 

from the model specified for the study, Consumer Price Index (CPI) is used as the dependent 

variable while Exchange rate and money supply as the independent variables. monthly data is 

generated from Central Bank of Nigeria data portal for the period of January 2000 – December 

2016. The statistical techniques used for analysis include trend analysis, Johannsen cointegration 

and Vector Autoregression (VAR). the result show the absence of long run relationship between 

the variablesm and that exchange rate has a positive impact on inflation. It was finally 

recommended that exchange rate stability should be a component of any set of anti-inflation 

measures and the country should improve local production of commodities to tackle the 

instability in consumer price of goods and services in Nigeria. 

Keywords: Exchange Rate, Price Stability, Vector Auto Regression. 

1.0 Introduction 

Fundamental objectives of macroeconomic policy in every country is to achieve and maintain 

sustainable growth, acceptable level of employment and stability in the domestic and external 

value of the currency as well as relative prices. There is a wide contention that movement in 

exchange rates in developing countries is one of the major sources of prices and general 

economic instability. Like other countries in the world, prices and exchange rate stability has 
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remained one of the key objectives of monetary policy in Nigeria since the era of pre-structural 

adjustment program (SAP) in the 1970s. SAP was introduced in 1986 and as a result, there was 

an exchange rate reform, the second-tier foreign exchange market (SFEM) was introduced in 

September 1986, under which the determination of the naira exchange rate and the allocation of 

foreign exchange were based on market forces. 

Exchange rate is a rate at which one currency can be exchanged for another. It is the price of one 

country‘s currency expressed in another country‘s currency. For example, the exchange rate 

between Nigerian naira and the U.S dollar is usually stated in naira per dollar. It is a unit of one 

currency and the amount of another currency for which that unit can be exchanged at a particular 

time. 

Price stability on the other hand implies avoiding both prolonged inflation and deflation. It 

contributes a lot to achieving high levels of economic activity and employment by improving the 

transparency of the price mechanism. Under price stability people can recognize changes in 

relative prices (i.e. prices between different goods), without being confused by changes in the 

overall price level. This allows them to make well-informed consumption and investment 

decisions and to allocate resources more efficiently. 

1.1 Problem statement and justification of the study 

Price instability in Nigeria (in the last two decades) has posed a major challenge on monetary 

management, and the fact that exchange rate between naira and other currencies in the world is 

now very volatile, it fluctuates on weekly, daily and even hourly basis and limit to its variability 

is difficult to ascertain due to the activities of black markets. These two problems are too 

disturbing yet, a systematic macroeconomic account of the underlying shocks has attracted scant 

attention in the empirical literature. In addition to understanding the nature of relationship that 

exist between exchange rate and domestic prices, the monetary authorities need to understand the 

dynamic nature of exchange rate and price processes. This study is of enormous important as 

central banks all over the world are obsessed about how to tackle the problem. Although there 

are some studies on the topic, but the empirical evidences of such studies have remained 

inconclusive, as a result, different and sometimes conflicting conclusions have been established.  

For example, while study by Omotor (2008), victor and Samuel (2012) and Imimole and Enoma 

(2013) concluded that exchange rate have a positive impact on prices(basically inflation), other 

studies by Emmanuel (2010) and Akinbobola (2012) have a contrary conclusion that exchange 
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rate has a negative impact on inflation. On the other hand, Olusegun (2009 concluded that there 

is no any proof that exchange rate induces prices instability. With this conflicting result, it could 

be wrong to directly infer that, the impact of exchange rate on prices is either positive or negative 

and it will be misleading to conclude directly that exchange rate affect or does not affect prices. 

Thus it is critical to investigate and examine the issue again. Although, a recent study by Bobai, 

Ubangida, and Umar (2013) have undertaken the path of investigating the topic again, the study 

uses an annual data from 1986 to 2010, this work in contrast used quarterly data from 200q1 to 

2016q4. It is therefore hoped that, the study will be useful to central bank in formulating 

exchange rate and other macroeconomic policies, and will provide more clarification and fill the 

gap in the literatures.  

 

1.2 Objectives of the Study  

The main objective of this study is to assess the impact of exchange rate on price stability in 

Nigeria. Specific objectives are:  

1. To examine the trend and pattern of exchange rate and consumer prices in Nigeria.  

2. To examine the link between exchange rate and prices in Nigeria.  

1.3 Literature review 

1.3.1 Exchange rate policy in Nigeria  

According to Obadan (2006), exchange rate policy in Nigeria has undergone extensive 

transformation since the immediate post-independence era when the country operated a fixed 

exchange rate system up to the early 1970s and then from 1986 when a market based system was 

introduced in the context of structural adjustment programme. Although the changes have been 

spanning around two major regimes; fixed exchange rate regime and flexible exchange rate 

regime. Sanni (2006). There is a transition from a fixed regime in the 1960s to a pegged regime 

between the 1970s and the mid-1980s and finally to different floating regime starting form 1986 

after the introduction and adoption of SAP. From 1986, a market determined exchange rate was 

established whereby the exchange rate was left to be determined by the market forces of demand 

and supply although within the framework of market auction system of foreign exchange. prior 

to 1973 Nigeria‘s exchange rate policy was compatible with the IMF per value system.The per 

value system collapsed as a result of the breakdown of the Bretton wood system of fixed 

exchange rate regime in December 1971and as a result, the Nigerian currency was adjusted in 
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relation to the dollar. Following the change of the currency from pound to naira in 1973.In 1978 

the naira was pegged to (although it could adjusted through administrative action) to a basket of 

twelve (12) currencies including seven major trade partners of Nigeria viz: United Kingdom 

(UK), United States of America (USA), France, Germany, japan, Switzerland and Netherland. 

This policy was discarded in 1985 as a result of induction of single currency intervention which 

favor quoting dollar against naira. the main objectives of exchange rate policy during this period 

were:  

 

I. To equilibrate the balance of payment  

II. Preserve the value of external reserve  

III. To maintain stable exchange rate. Obadan (2006)  

 

SAP was adopted in July 1986 whereby the exchange rate strategy was to float the naira and 

establish an institutional framework for its trading in a free market. Obadan (2006). Exchange 

rate was allowed to be determined by the market forces of demand and supply. However, the 

monetary authority retain discretion to intervene in the market so as to maintain stability and 

ensure achieving policy objective.  

On September 26, 1986, the naira was first floated in the Second-Tier Foreign Exchange Market 

(SFEM). Under the SFEM, the Central Bank intervened in the foreign exchange market to sell 

foreign exchange to end-users. The first-tier exchange rate, which was fixed and determined 

administratively, was used for official transactions such as debt service payments, public sector 

transactions, subscriptions to international organizations, etc. While the second-tier rate was left 

to be determined by auctioning. The average successful bid method was adopted to determine the 

exchange rate and was later substituted with the marginal pricing system and the Dutch Auction 

System (DAS)in April 1987 in order to achieve a stable exchange rate by reducing the level of 

bidding from weekly to fortnightly. The CBN determines the amount of foreign exchange it can 

afford to sell at a price consumers are willing to pay at the auction. In January 1989, there was an 

introduction of Inter-Bank Foreign Exchange Market (IFEM). The IFEM was founded by the 

authorized dealers in foreign exchange, with the administrative authorities (CBN precisely) being 

a participant and intervening only when necessary. Nneka (2008). IFEM was as a result of a 

merger of the official and autonomous markets. And this decision may be associated to the 



 

318 
 

inability of the exchange rate policy to depend the position of the demand for foreign exchange 

under the AFEM. It was a daily bidding system under which the CBN injected official funds into 

the market when the funds are available. Obadan (2006). Deregulated exchange rate system was 

introduced in March 5, 1992 as a result of the continuous instability in the foreign exchange 

market under the DAS.This system was introduced in order to improve efficiency of the foreign 

exchange market by trying to reduce the parallel market premium. Under this system, the CBN 

supplies all requests for foreign exchange by authorized dealers. But due to an increase demand 

pressures and excessive speculations the parallel market premium continue to widen hence, the 

official exchange rate was fixed. In 1995, there was a policy reversal due to the persistent rising 

inflation, increase demand for foreign exchange as well as balance of payment problems. This 

situation saw the reemergence of dual exchange rate with the reintroduction of AFEM so as to 

complement the fixed exchange rate system. Thus the official exchange rate at ₦22.00 per $1.00 

was left for public use while the exchange rate in AFEM was left to be determined by market 

forces of demand and supply on the basis of market principles, though the administrative 

authority can intervene at will. the CBN modify the existing exchange rate policy (that is RDAS) 

and commence the Wholesale Dutch Action System (WDAS) on February 20, 2006. This was 

meant to make stronger the gains of the Retail Dutch Auction System (RDAS) as well as 

extending the foreign exchange market in order to develop gradually a realistic exchange rate of 

the naira. Mordi (2006). Under this system the CBN remains an active participant in the market. 

 

1.3.2Empirical literatures 

Oliver and Michael (2014) examine the impact of exchange rate fluctuations on inflationary 

pressure and other macroeconomic indices in Nigeria using annual data on exchange rate, 

inflation rate and Real Gross Domestic Product (RGDP) from 1979 to 2010. The result of the 

study shows that exchange rate and inflationary rate are positively related although to some 

significant extent, while interest rate and real GDP shows a negative relationship with exchange 

rate. It also shows that there is no causality between exchange and inflationary rate. The study 

recommends that the policy authority (monetary and fiscal policy) should formulate strategies to 

efficiently manipulate and regulate the volatile macroeconomic variables so as to grow the 

economy faster and sustain it in the long-run.  
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Stephen (2014) studied the relationship between exchange rate volatility, general price level and 

devaluation in Nigeria using annual data on exchange rate, RGDP, inflation and money supply 

from 1984 to 2012, OLS was used for the study. The study found that a significant and negative 

relationship exist between exchange rate volatility, general price level and devaluation in Nigeria 

and hence recommend that there is a need for government to monitor the behaviors of exchange 

rate and minimize its volatility through effective monetary policy. 

Inyiama and Ekwe (2014) examine the nature of association and impact of exchange rate 

fluctuations on inflationary pressure and other macroeconomic variables selected in Nigeria 

between the periods of 1970 to 2010. the result of the study shows that exchange rate and 

inflationary rate are positively related although not to a very significant extent, the study finally 

recommend that the policy makers should fashion out strategies for the regulation of 

macroeconomic variables in order to grow the economy faster and achieve sustain long run 

economic growth as well. the result of the study shows that exchange rate and inflationary rate 

are positively related although not to a very significant extent, 

Bobai et al (2013) examine the impact of exchange rate volatility on inflation in Nigeria using an 

annual data on exchange rate, inflation interest rate and money supply from 1986 to 2010. The 

result of the study shows that negative relationship exist between exchange rate and inflation and 

therefore it recommend that the government should channeled its expenditure to the key 

productive sectors of the economy such as manufacturing and agricultural sector as this will lead 

to stabilizing the general prices and exchange rate. 

Other empirical studies reviewed include; Adeniji (2013), Danmola (2013), Imimole and Enoma 

(2011), Omisakin (2009),.Omotor (2008), Shafi, Hua, Nazeer and Idrees (2015), Mohanty and 

Bhanumurthy (2014), Mandizha (2014), Iqbal, Ehsanullah and Ahmed (2011) in Pakistan Shaari 

Husain and Abdallah (2012), Petursson (2009). 
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1.4 Trend of exchange rate and CPI in Nigeria 

 

From the above diagram, it can be seen that, exchange rate depreciated to approximately 

₦120.97 throughout 2002 and ₦135.5 throughout 2004. Thereafter, the exchange rate 

appreciated to ₦132.15 throughout 2005 and later ₦118.57 in 2008. Towards the end of 2008 

when the Global Financial Crisis took its toll, the naira depreciated to ₦150.0124 at the end of 

2009. The lingering effect of global financial crisis leads to the depreciation in the exchange rate 

of naira to ₦150.3/$1, ₦153.9/$1 in 2010 and 2011 respectively and by the end of 2012 the 

exchange rate of naira stands at ₦157.5/$1. Although, there was a slight appreciation in the naira 

exchange rate in 2013 ₦157.3/$1 as compared to 2012, the oil price crisis of 2013 which result 

to sharp fall in oil price at the international market put pressure on the exchange rate of naira up 

till throughout 2016. 
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On the other hand, CPI has (majorly) been on the increase. The major contributory factor was 

liquidity surfeit in the economy during some periods (2001-2005) which arises from 

expansionary fiscal operations of the three tiers of government (executives, judiciaries and the 

legislatures). In the late 2006 to early 2007 the was little decrease. Between the period of 2008-

2012, the rise in CPI was mostly attributed to fuel subsidy removal in 2012 among other factors 

and the lingering impact of global financial crisis. From 2013, the tight monetary policy pursued 

by the CBN with in-depth of activities of the commercial banks by the CBN which led to bank 

consolidation in 2014 contributed to its increase.  

 

1.5 Methodology 

1.5.1 Theoretical framework and model specification 

The empirical model of the study is based on Purchasing Power Parity (PPP) theory, according to 

this theory, exchange rate is expected to respond to a change in national price levels, relative 

prices are linked to the exchange rate through PPP. The PPP theory builds a linkage between the 

exchange rate and prices of goods in an economy that is why it is called ―the inflation theory of 

exchange rate.‖ (Kanomori T. and Zhao Z, 2006). Reference is made to the work of Bobai et al 

(2013) which is modified to suit the purpose of this study. CPI is used as a response (dependent) 

variable and the other variables as a controlled (independent) variables, the choice of these 

variables is clearly made after looking at their relevance to the study. The model as specified by 

Bobai et.al (2013) is as follows: 

         (                 )… … … …. (1) 

However, this model is modified to suit the purpose of this study and it is expressed as: 

      (         )…  …  …  … (2) 

Where: CPIt = consumer price index at time t,ERTt= Exchnage rate at time t, and M2t = broad 

money supply at time t. 

The above equation (2) can be expressed in the log-linear form (logarithmic), as follows: 

  (    )          (    )      (   )     … … … (3) 

 

Where „ln‟  implies the natural log of variables defined above and   = error term with normal 

distribution in t period; β0, β1 and β2 = estimated parameters, reference is made to the work of  

Jaupllari S. (2013) where natural log of variables is taken. Apriori we expect   > 0 and   > 0 
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1.5.2 Unit root test 

Before including time series in regression analysis, it is critical to test for unit roots or non-

stationarity in order to avoid misspecified or spurious regressions (Engle and Granger, 1987). 

Past studies reviwed in the process of this study revealed that time series data for variables like 

interest rate, exchange rate, inflation rate and money supply, be it monthly, quarterly or annual, 

are likely to be non-stationary, its rather integrated, this study used the well-known Augmented 

Dickey Fuller (ADF) test to check for stationarity which is specified as follows: 

 

    =       +   
   +        +         +           +    

Table 1, Unit root result 

VARIABL

E 

METHODOLOG

Y 

ORDER OF 

INTEGRATIO

N 

T –

STATISTIC

S 

CRITICAL 

VALUES 

NATUR

E OF 

RESIDU

ALS 

LNCPI ADF I(1) -12.23468 1% = -4.004132 

5% = -3.432226 

10% = -

3.139858 

Trend 

and 

intercept 

LNERT ADF I(1) -9.581894S 1% = -4.004365 

5% = -3.432339 

10% = -

3.139924 

Trend 

and 

intercept 

LNM2 ADF I(1) -12.29831 1% = -4.004132 

5% = -3.432226 

10% = -

3.432226 

Trend 

and 

intercept 

 

Table 1 above shows the result of ADF (with both constant and trend as nature of residuals) with 

null hypothesis that the variables have unit root tested against the alternative hypothesis that the 

variables does not. As a necessary but not sufficient condition for cointegration, each of the 
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variables are integrated and have the same order of integration I(1), hence we fail to reject the 

null hypothesis. Based on this, we proceed to test for cointegration. 

 

 

1.5.3Cointegration: 

Having shown that the variables are integrated of order one, I(1), it is necessary to determine 

whether there is at least one linear combination of these variables that is I(0). In other words, is 

there a stable and non-spurious (cointegrated) relationship among the regressors in each of the 

relevant specifications? This was done by using the Johansen cointegration method because it 

can determine the number of cointegrating vectors for any given number of non-stationary but 

integrated series of the same order due to its desirable statistical properties.   and    are said to 

be cointegrated if there exists a parameter   such that;  

            … … … (4) is a stationary process 

 

Date: 10/25/17   Time: 21:00   

Sample (adjusted): 2000M06 2016M12   

Included observations: 199 after adjustments  

Trend assumption: Linear deterministic trend  

Series: LNCPI LNERT LNM2    

Lags interval (in first differences): 1 to 4  

     

Unrestricted Cointegration Rank Test (Trace)  

     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

     
     None  0.046380  16.88666  29.79707  0.6484 

At most 1  0.036555  7.436242  15.49471  0.5275 

At most 2  0.000128  0.025533  3.841466  0.8730 

     
      Trace test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  
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The Pantula Principle is used to select the appropriate specification of the model regarding the 

deterministic components, trend, and intercept of the equation. The procedure compares the trace 

and the Max-Eigen statistics to critical values starting from the most restrictive model (no 

cointegration) to the least restrictive one (2 cointegrating vectors), and stops when the null 

hypothesis of no cointegration cannot be rejected for the first time. Based on this principle, there 

is no unique cointegrating vector/ unique linear combination of the I(1) variables that links them 

in a stable and long-run relationship. The values of Trace-statistics (16.88666 for none, 7.436242 

for at most 1 and 0.025533 for at most 2) and Max-Eigen statistic are less than the critical value 

at 5% (29.79707 for none,  15.49471 for at most 1 and 3.841466 for at most 2) hence there is no 

cointegration as the null hypothesis of none cointegrating equations cannot be rejected. 

 

1.5.4 VAR model 

Introduced by sim (1980) the Vector Autoregressive (VAR) method is used to characterized the 

joint dynamic behavior of a collection of variables without requiring strong restriction of the 

kind needed to identify underlying structural parameters. This methodtreats each variable as a 

linear function of lags of itself and of all the other variables, plus an error term. To specify the 

model for this study, consider a simple VAR model for three variables x,y and z as follows: 

 

                                                               

                

                                                                

                      (5) 

                                                               

                

 

     represent the coefficient of y in the equation for x at lag p. and     for z involving p 

lagged value of zand     .    ,    and   are the error terms respectively that are not related to 

the past values of the variables. 

1.6 Findings, conclusion and policy recommendations  
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from the VAR result, the t-statistics of the LNCPI lag value is significant on the LNCPI equation 

but insignificant on the other two equations.With the sign of the adjustment coefficient 

beingpositive it means that, it is consistent with equilibrium correction behavior. Also, the 

exchange rate (LNERT) is seen to be positively related to the short-term CPI and negatively 

related to short term money supply, although the t-statistics value of LNERT is not significant in 

the LNM2 and LNCPI equation.Likewise, the lag value LNM2 is only significant on the money 

supply equation.Also, the lag order selection shows that the AIC, SC and HQ select the lag order 

of 1, which means we will have 3 lags, one for each variable. To check for any issue of non-

stationarity of the system, the absolute value in AR root table are less than one which means that 

the all fall inside the unit circle. This is an indication that the system is stationary.The result of 

the autocorrelation shows that there is no auto correlation among the lag order selection as the p-

value of first lag is 0.0199 percent which is less than 5% significant level, and the second lag is 

0.0140% which is also less than 5%. We can simply conclude that there is no first and second 

order autocorrelation among the residuals. And this means the VAR model is sufficient to 

capture or model the dynamics among the variables.The economic implication of ourfinding is 

that, since CPI has variedmuch more than exchange rates in most of the sample period, and 

exchange rate positively impacts domestic prices (CPI) in the shortrun, depreciation in the value 

of naira leads to increase in consumer prices which in turn lead to inflation and consequently 

prices instability. 

The impulse response function result (refer to the appendix) shows that, the first row displays the 

response of change in the consumer price index (LNCPI) to shock in the other variables (ERT 

and M2). It shows that change in CPI will instantaneously or contemporaneously be affected by 

change in exchange rate and money supply as it starts from zero value.  The first row shows the 

response of change in the consumer price index (LNCPI) to shock in the other variables (ERT 

and M2). It shows that change in CPI will instantaneously or contemporaneously be affected by 

change in exchange rate and money supply as it starts from zero value. Same goes to response of 

exchange rate on money supply in the second row. And generally, all the responses are positive 

ones. The interpretation of this is that a 1% shock to CPI creates a roughly .10% response of 

exchange rate and money supply in the next two periods, followed by very small changes 

thereafter. 
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Based on the above findings, this study makes the following recommendations:  

1. Monetary authorities should formulate policies that will minimizemovement in exchange 

rate and stabilize the value of the currency.  

2. Appropriate strategies that will ensure the maintenance of a stable prices should be put in 

place.   

3. The level of output in Nigeria should be increased by improving supply in order to reduce 

the prices of goods and services as doing so will boost the growth of the economy.  

4. Due to inability of this work to incorporate other important determinants of domestic 

price stability, further study should be carried out to investigate the impact of other 

possible factors such as government expenditure, importation and other structural factors 

in the country as the findings of such studies will further enlarge the range of choices 

available to the macroeconomic policy makers. 
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Abstract 

Focus on prices stability remains key to the attainment of economic growth and development in 

every nation. Accordingly, this paper re-examined the impact of inflation on economic growth in 

Nigeria for the given time period 1981-2016. The study employed annual data on real gross 

domestic product growth rate and inflation rate from the Central Bank of Nigeria (CBN). The 

study employed Augmented Dickey Fuller (ADF) and Phillip Peron (PP) to test for unit root. The 

results of the unit root tests indicated that the variables had a mixture of stationarity property of I 

(0) and I(1) order of integration, Autoregressive Distributed Lag Model (ARDL) technique was 

adopted for analysis for this study. The bound test approach to cointegration confirms the 

presence of long-run relationship among the variables for the period under consideration in 

Nigeria. Hence, the study examined the marginal impacts of inflation on economic growth in 

Nigeria. It was observed that economic growth responded negatively to inflation which is in line 

with the apriori expectation. Furthermore, the confirmation of the existence of a long run 

relationship among the variables necessitated for the estimation of the Error Correction 

Mechanism (ECM) of the model. The sign of the coefficient associated with each variable did 

not differ in the long and the short-run, with almost similar statistically significant level. 

Specifically, it is observed that economic growth is positively influenced by the previous year 

trend in itself and negatively influenced by inflation. Subsequently, the magnitude of the 

estimated coefficient of the error correction term suggests a relatively low speed of correction to 

any disequilibrium in the short run. In other words, the estimated ECMt-1 is equal to 0.04% 

which states that 7% per year adjusts the departure from the equilibrium. The study recommends 

that policy mix (monetary and fiscal policy) should be employed in a way that will ensure 

reduction of inflation in the economy which in turn will improve economic growth in the 

country. 
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1.0: Introduction 

The focus of price stability remains key to the attainment of economic growth and development. 

Hence the establishing nexus between inflation and economic growth remains an all-time 

economic issue. Understanding the impact inflation has on economic growth gained attention in 

the 1970s, after the collapse of Spanish empire which was attributed to a high rate of inflation, 

alongside the decrease in growth rate. Following the experience of the Spanish empire, views 

that inflation impacts on economic growth negatively emerged (Kasidi & Kenani, 2013). 

Inflation is considered to be a persistent rise in the price level of commodities over a period and 

it is measured by the Consumer Price Index (CPI), Retail Price Index (RPI) and Producers Price 

Index (PPI). In Nigeria, a great deal of importance is  given to maintenance of prices stability, 

this can be traced to the mandate given to Central bank of Nigeria (CBN) to ensure monetary and 

price stability with the intent of stimulating sustainable economic growth and development, 

along with firming up purchasing power of the local currency (Umaru & Anono, 2012). 

Theoretically, the impact of inflation on economic growth has presented different results.  While 

monetarist attribute inflationary pressures to a monetary phenomenon, of which the monetarist 

sternly warn against. The Keynesians do not regard the direct relationship between inflation and 

price money supply. The Keynesians postulate that an increase in money supply leads to a 

reduction in interest rate, thereby increasing investment and aggregate demand, which would 

subsequently result in the reduction in unemployment and increase output accordingly. 

According to Keynes, the process results in equilibrium in the real and money sector in the 

economy. On the Contrary, the rational expectation is of believing that there exist a trade-off 

between Inflation and unemployment in the short run. 

Ultimately, the goal of policymakers in every country is the attainment of price stability and 

favourable economic conditions that will encourage commercial activities, hence, driving 

economic growth and development.  

In recent times the Nigeria economy has witnessed a downtime its economic activities 

(recession). The inflation rate was between the ranges of 16 to 18 percent, alongside a negative 

growth rate of about -0.5. This confirms the finding of (Bawa & Abdullahi, 2011) that inflation 

above the threshold level of 13% is detrimental to economic growth.  
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A large amount of literature exists on the impact of inflation on economic growth. However, 

evidence from this studies is yet controversial and inconclusive. The work of (Chimobi, 2010) 

emphasized on not attributing the effect to be neither positive nor negative, (Olu & Idih, 2015) 

postulates that there is an inverse relationship between inflation and economic growth, adding 

that it is the inflation of the previous year that impacts on the economic activity of the current 

year. Also (Chude & Chude, 2015) concluded that Inflation has a substantial impact on economic 

growth. Evident from the researchs depicts the relationship between inflation and economic 

growth to be dynamic, hence the need for more and continuous re-examination. Motivated by the 

dynamism, this study seeks to re-investigate the link between inflation on Nigeria economy and 

its Impact on the economy. 

Categorically this study seeks to find answers to the following objectives; 

I. To establish the nexus between inflation and GDP growth rate in Nigeria. 

II. To measure the degree of responsiveness of Nigerian economic growth (GDP) to 

changes in Inflation rate (CPI).  

III. To examine the impact of inflation on economic growth in Nigeria over the period 1990- 

2017.  

The study is apt and vital as it seeks to ascertain not only the impact of inflation on economic 

growth but also the degree of responsiveness of changes in inflation rate on the Nigeria 

economy. This will aid policymakers in coming up with policies that are more inflation 

responsive. Also, findings from the research will assist financial analyst and entrepreneurs' in 

taking a prompt and apt decision to maximise profitability from investment and minimise losses 

that may arise.  

2.0: Literature Review 

A study by (Chimobi, 2010) to ascertain the existence of a relation between Inflation and 

economic growth within the period 1970 to 2005. The research adopted two econometric 

procedure namely the co-integration and Granger Causality test. GDP was a function of inflation 

in the model. The analysis revealed that there was no long-run relationship between inflation and 

economic growth for the data set.  The causality results from the procedure showed 

unidirectional causality running from inflation to economic growth. Unlike the work of other 

researchers that emphasised on a positive or negative relationship, Chimobi's work merely 

concluded that there exists a relationship between economic growth and inflation. The study did 
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not attribute to either a positive or negative correlation. 

(Imran, Sharif, & Farooq, 2011)  Study re-examined the existences of a relationship between 

inflation and growth in Pakistan, the scope of study spanned for the period 1972-73 to 2009-10. 

The study adopted OLS technique; the model had Gross Domestic Product (GDP) the dependent 

to be a function of CPI Inflation, trade openness, investment growth rate, labour force 

participation rate, the log of a population in a million and inflation level of ≤ percent. The study 

revealed the inflation indeed had a negative impact Pakistan economy above the threshold level 

of 7 percent. The study concluded that maintaining inflation below the threshold of 7 percent will 

drive economic growth in Pakistan. 

In the work of (Umaru & Anono, 2012) , the study adopted a Roomer Inflation model, which 

considered inflation as an independent factor of production with a constant return to scale, 

Granger causality test conducted. The result revealed that GDP causes inflation, also, it was 

observed that Inflation has a positive impact on economic growth in Nigeria. The researchers 

advocated for policies that would encourage improvement on productivity and supply to increase 

the output level.  

(Mamo, 2012) Observed the pattern of relationship between inflation and economic growth 

among 13 Sub-Saharan African countries using panel data for a given period 1969-2009, the 

independent variables included Inflation, investment, population and initial GDP.  The study 

exhibited the negative relationship between inflation and economic growth, the causality test 

unidirectional causality runs from inflation to economic growth for all countries, except for 

Congo, Dep. Rep and Zimbabwe where the causality runs from economic growth to inflation. 

In Tanzania (Kasidi & Kenani, 2013) investigated the impact of inflation on economic growth 

covering the period (1990- 2011). The research adopted the following econometric procedure: 

reduced form regression equation (ILS), the coefficient of elasticity and co-integration technique. 

Evidence from the empirical study revealed that there was no long-run relationship between 

inflation and economic growth. However, in the short-run, inflation has a negative impact on the 

Tanzanian economy over the period of study and the degree of responsiveness of economic 

growth to change in inflation was large. 

In Ghana an attempt by (Ahiakpor & Akapare, 2014) to re-examine the relationship between 

inflation and economic growth within the period 1970- 2012. The study used quarterly data and 

employed co-integration analysis and ECM. Evidence from their empirical research revealed that 
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there was a negative relationship between inflation and economic growth in Ghana. 

(Behera, 2014) The study in six Asian countries within the period 1980- 2013, revealed that there 

exists a high positive correlation between inflation and economic growth. The result from 

Granger causality exhibited unidirectional causality running from GDP to CPI in Bangladesh, 

Bhutan, and India. Nepal did exhibit unidirectional causality too. Conversely, the causality was 

from CPI to GDP. Maldives and Sri-lanka had no causality.  The co-integration test only 

depicted a long run relation for Malaysia; other countries had no long-run relationship between 

inflation and economic growth. 

In the works of (Chude & Chude, 2015)  to examine the impact of inflation and economic growth 

in Nigeria with study scope of 2000-2009. The study employed OLS model, the dependent 

variable in the model, was GDP per capita, while the independent variables include, Inflation 

(IMFL), exchange rate (EXR) and interest rate (INRATE). The results exhibited a healthy 

relationship between inflation and economic growth. Furthermore, the study revealed that 

exchange rate has a positive impact on economic growth and high-interest rate discourages 

investment, subsequently prevents economic growth.  

On the contrary, (Olu & Idih, 2015) conducted a study on inflation and economic growth for the 

period 1980-2011 in Nigeria. The OLS logged multiple regression models exhibited an inverse 

relationship between inflation and economic growth.  

Moreover, it was observed that the inflation from the previous year affects the GDP of the 

current year. 

3.0: Methodology  

This time series study will source data from Central Bank of Nigeria on the variables ranging 

from 1990-2016. The data would be taken in their natural log after which the OLS regression 

technique will be adopted to test the impact of the independent variable inflation (INFL)) on the 

dependent variable real gross domestic product (RGDP). Also, Johansen Co-integration 

technique would be employed to test for the existence of long-run relationships. 

The study will adopt the model adopted by (Kasidi & Kenani, 2013). The formulated model is 

therefore specified as: 

 

Where 

RGDP= Real gross domestic product 
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INFL= Inflation rates 

µ= Stochastic error term 

Real GDP was chosen to prevent miscalculations that could have been caused by the presence of 

inflation in Nominal GDP. 

4.0 Analysis and Interpretation of Result 

4.1 Unit Root Test  

This study employed ADF and PP methods of testing unit root and the result of this analysis is 

shown in table 4.1 as thus;  

Table 4.1: Unit Root Test Result 

VARIABLES  ADF TEST  

H0: Variable is not 

Stationary 

PP TEST 

H0: Variable is not 

Stationary 

Order of 

Integration 

LRGDP -1.969446 -1.198031  

Δ(LRGDP) -7.665707* -7.665707* I(1) 

INF -3.073756** -3.002357** I(0) 

Asymptotic Critical Values  

1% -3.632900 -3.632900  

5% -2.948404 -2.948404  

10% -2.612874 -2.612874  

* implies significant at 1% level, ** implies significant at 5% level and * implies significant 

at 10% level. Δ represents first difference 

Source: Author’s computation, 2018. 

Table 4.1 revealed that INF is stationary at level given the ADF and PP values which are greater 

than the asymptotic critical values at 1%, while LRGDP was not stationary at level, i.e. the null 

hypothesis that the variable is not stationary cannot be rejected given the asymptotic critical 

value which is less than the calculated value of ADF and PP, this necessitated the researcher to 

take the first difference. However, after it was differenced once, it was stationary at the first-

order difference. Hence, we reject the null hypothesis that the variable is not stationary with the 

asymptotic critical value that is greater than the calculated value of ADF and PP and we 

conclude that the variable is said to maintain stationarity at the integration of order one, I(1). 

Therefore, the study is faced with an I(0), and I(1) variables are making Autoregressive 
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Distributed Lag Model (ARDL) in line with (Pesaran, M. H., Shin, Y. & Smith, R. J., 2001) the 

appropriate technique of analysis for this study.  

4.2 Lag Length Selection Test 

The Schwarz Information Criterion (SC) was used in selecting the optimal lag length as guided 

by the information given in the test conducted.  

Table 4.2: VAR Lag Order Selection Criteria 

        Lag LogL LR FPE AIC SC HQ 

       0 -169.0080 NA   108.6795  10.36412  10.45482  10.39464 

1 -115.5449  97.20565  5.428205  7.366356  7.638448  7.457907 

2 -108.4137   12.10146*   4.506558*   7.176585*   7.630072*   7.329170* 

3 -106.3221  3.295751  5.101714  7.292250  7.927132  7.505868 

        * indicates lag order selected by the criterion   

 LR: sequential modified LR test statistic (each test at 5% level)  

 FPE: Final prediction error     

 AIC: Akaike information criterion    

 SC: Schwarz information criterion    

 HQ: Hannan-Quinn information criterion    

* indicates lag order selected by the criterion  

Source: Authors’ computation from E-view 10, 2018. 

Table 4.2 shows that two (2) lag length is appropriate for the analysis out of a maximum of 3 lag 

lengths as selected by the Schwarz Information Criterion. 

4.3 ARDL Bound Test Approach to Cointegration 

The bound test approach to cointegration is employed to ascertain the existence of a long-run 

relationship among the variables used in the model. We examine if the coefficients of the long 

run equation in the model are equal to zero or not. To achieve that, we compare the F-Statistic 

value from the bound test and the critical value bounds and conclude that there is a long-run 

relationship among the variables if the F-statistic value is greater than the critical values at the 

various level of significant. The result of this is presented in table 4.3;  

Table 4.3: ARDL Bounds Test Result  

F-Bounds Test Null Hypothesis: No levels relationship 
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Test Statistic Value Signif. I(0) I(1) 

       Asymptotic: n=1000 

F-statistic  6.573194*** 10%   3.02 3.51 

K 1 5%   3.62 4.16 

  2.5%   4.18 4.79 

  1%   4.94 5.58 

     

Actual Sample Size 33 Finite Sample: n=35 

  10%   3.223 3.757 

  5%   3.957 4.53 

  1%   5.763 6.48 

     

  Finite Sample: n=30 

  10%   3.303 3.797 

  5%   4.09 4.663 

  1%   6.027 6.76 

Notes: *** Statistical significance at 1% level. The lag length k=1 was selected based on the 

Schwarz criterion (SC).  

Source: Authors’ computation from E-view 10, 2018. 

ARDL bounds F test result reported in Table 4.3 shows that the result confirms the presence of 

long-run relationship among the variables for the period under consideration in Nigeria. The 

calculated F statistic 6.573194 was greater than upper critical values at 1%, 5% and 10% 

significance level, and thus, inferring that there exists a co-integrating relationship between the 

time series in the level form, without considering whether they are I(0) or I(1). In other words, 

the Null hypothesis of no cointegration can be rejected at the 1%, 5% and 10% significance level 

because F test statistic is greater than the critical upper bounds value I(1). Therefore, the long run 

relationship has been established, the study then examined the marginal impacts of inflation on 

economic growth in Nigeria. 

4.4 Estimated Long Run Model  

Here, the long run coefficient of the formulated model is estimated using ARDL model, and the 

result is presented in the table below; 
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Table 4.4 Estimated Long Run Coefficients Using the ARDL Approach  

Estimated Long Run Coefficients Using the ARDL Approach ARDL (3,0) Selected based 

on Akaike info criterion (AIC) 

Dependent Variable: LRGDP 

Regressor Coefficient Std. Error t-Statistic Prob.* 

LRGDP(-1) 0.419746** 0.193928 2.164448 0.0391 

LRGDP(-2) 0.084907** 0.039235 2.164062 0.0276 

LRGDP(-3) 0.736048* 0.418041 1.760705 0.0892 

INF -0.021358*** 0.001185 -18.02362 0.0014 

Constant -0.754877 0.588036 -1.283726 0.2098 

R Squared     0.965464                                       Adjusted R-Squared      0.920530 

S.E. of Regression     0.116448                         F-statistic (Prob.)      195.6851 (0.000000)  

Diagnostic Tests  

Test Statistics                                                          LM Version  

A. Serial Correlation                                                    Х
2

 auto         = 0.119391 (0.8879) 

B. Functional Form (Ramsey Reset)                           Х
2

 RESET      = 0.565879 (0.4584) 

C. Normality                                                              Х
2

 Norm        =  57.69963 (0.0000) 

D. Heteroscedasticity                                                   Х
2

 Het          = 2.866802 (0.8879) 

Source: Authors’ computation from E-view 10, 2018. 

Note: ***, ** and * indicate significance at 1%, 5% and 10% level of significances. Figures 

in parenthesis are probability values. A is Breusch-Godfrey Serial Correlation LM Test, B 

is Ramsey’s RESET test, C is Normality Test, D is Heteroscedasticity test.  

The result presented in table 4.4 revealed that, out of the 20 model estimated using the ARDL 

technique of analysis, one model representing (3, 0) was selected using the Akaike information 

criteria. The first ten model is presented in figure 4.1 as thus:  

Figure 4.1: ARDL Selected Model   
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Akaike Information Criteria

 

The estimated long run of the result on the impact of inflation on economic growth revealed that 

economic growth responded negatively to inflation which is in line with the apriori expectation. 

However, the result revealed that the lagged value of the dependent variable (LRGDP) depicts 

positive relationship with the current value of LRGDP and all the explanatory variables as shown 

in the model were significant in explaining the dependent variable both at 5% and 10% level. It 

then means that a unit increase in inflation will cause economic growth to decrease 2% and a unit 

increase in the lagged value of LRGDP to its third lag with increasing the value of LRGDP to the 

tune 41%, 8% and 73% respectively. 

Similarly, the coefficient of determination (R
2
) revealed that 96% of the variations in economic 

growth (LRGDP) is explained by the explanatory variable which is above 50%, and even after 

taking into consideration the degree of freedom, the adjusted coefficient of determination 

(adjusted R
2
) still shows that the explanatory variables explain 92% variation in economic 

growth (LRGDP). The F-statistic 195.6851 (0.0000) confirmed the fitness of the coefficient of 

determination and shows an overall significant level of the explanatory variables jointly in 

explaining economic growth (LRGDP). 
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Also, the outcome of this result was tested using some diagnostic tests such Breusch-Godfrey 

Serial Correlation LM Test, Ramsey‘s RESET test, Normality Test and Heteroscedasticity test. 

The result of these tests as presented in table 4.4 shows that the model passed all the diagnostic 

tests except that of normality test. The diagnostic tests employed in the model opinion that serial 

correlation and heteroscedasticity does not exist in the model, while the RESET test confirmed a 

well-specified model and the result of the normality test showed that the residuals are not 

normally distributed.  

Furthermore, the study examined the stability of the model using cumulative sum (CUSUM) of 

the recursive residual test for structural stability. Plots of the CUSUM illustrated that the 

regression equation is stable since the CUSUM test statistics did not exceed the 5% level of 

significance boundary.   

 

Figure 4.2: Stability (CUSUM) Tests 
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4.5 Short Run Dynamics and Error Correction Representation of ARDL Cointegrating  

The confirmation of the existence of a long run relationship among the variables requires 

estimation of the error correction mechanism of the model. This was put forward by (Sargan, 

1964) and after which it was propagated by (Engle R F, and Granger C W J, 1987). 

Also, the diagnostic tests were examined from the unrestricted error correction (bounds test) 

model. These include Lagrange multiplier test of residual serial correlation, Ramsey's RESET 

test using the square of the fitted values for correct functional form (no mis-specification), 

Jarque-Bera normality test based on the skewness and kurtosis measures of the residuals and 

Breusch-Godfrey heteroscedasticity test based on the regression of squared residuals on the 
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original regressors of the model. The results are presented in table 4.5;  

Table 4.5 Estimated Short Run Dynamics and Error Correction 

Estimated Short Run Dynamics Error Correction Representation of ARDL (3,0) Selected 

based on Akaike info criterion (AIC) 

Dependent variable is LRGDP 

Regressor Coefficient Std. Error t-Statistic Prob.* 

D(LRGDP(-1)) 0.651140 0.191689 3.396867 0.0021 

D(LRGDP(-2)) 0.736048 0.403084 1.826042 0.0785 

ECT(-1) -0.070887** 0.015422 -4.596534 0.0001 

Diagnostic Tests  

Test Statistics                                                          LM Version  

A. Serial Correlation                                                    Х
2

 auto         = 0.749903 (0.4747) 

B. Functional Form (Ramsey Reset)                           Х
2

 RESET      = 2.925069 (0.3927) 

C. Normality                                                              Х
2

 Norm        =  0.0222011 (0.8823) 

D. Heteroscedasticity                                                   Х
2

 Het          = 0.438542 (0.7805) 

Source: Authors’ computation from E-view 10, 2018. 

Note: ** and * indicate significance at 1% and 5% level of significances. Figures in parenthesis 

are probability values. A is Breusch-Godfrey Serial Correlation LM Test, B is Ramsey‘s RESET 

test, C is Normality Test, D is Heteroscedasticity test. 

The results presented in table 4.5 suggest that the sign of the coefficient associated with each 

variable does not differ in the long and the short-run, with almost similar statistically significant 

level. It then means that a unit increase in each of these variables according to their relationship 

with the dependent variable will lead to their respective coefficients values' increase in economic 

growth in Nigeria.  

Also, the outcome of this result was tested using some diagnostic tests such Breusch-Godfrey 

Serial Correlation LM Test, Ramsey‘s RESET test, Normality Test and Heteroscedasticity test 

are not different from what was recorded in the long run estimation. The result of these tests as 

presented in table 4.5 shows that the model passes all the diagnostic tests except the normality 

test. The diagnostic tests applied to the model point out that there is no evidence of serial 

correlation and heteroscedasticity. Besides, the RESET test implies the correctly specified 

ARDL model.  
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Considering specifically the short-run dynamics, it is observed that economic growth is 

positively influenced by the previous year trend in itself and negatively influenced by inflation. 

The estimated coefficient of the error correction term is highly significant, thus confirming the 

previous results that there is a long-run relationship between the variables. Furthermore, the 

magnitude of the estimated coefficient of the error correction term suggests a relatively low 

speed of adjustment to any disequilibrium in the short run. In other words, the estimated ECMt-1 

is equal to 0.04% which states that 7% per year adjusts the departure from the equilibrium. 

5.0: Conclusion and Recommendation 

This investigates the impact of inflation on economic growth in Nigeria using time series data 

from 1981 to 2016. Following the work of (Kasidi & Kenani, 2013), a model which expresses 

RGDP as a function of inflation was specified and was analysed using ARDL bound test model 

approach to cointegration while CUSUM stability tests among other diagnostic test were applied. 

The results of the unit root tests indicated that the variables had a mixture of stationarity property 

of I (0) and I (1) order of integration, while the cointegration results show that there is a long-run 

relationship between economic growth and inflation which implies that the variables move 

together in the long run. With the short run dynamics, it was revealed that economic growth is 

negatively influenced by inflation and the estimated coefficient of the error correction term is 

highly significant, thus confirming the previous results that there is a long-run relationship 

between the variables and the magnitude of the estimated coefficient of the error correction term 

suggests a relatively low speed of adjustment to any disequilibrium in the short run. 

The study recommends that policy mix (monetary and fiscal policy) should be employed in a 

way that will ensure reduction of inflation in the economy which in turn will improve economic 

growth in the country. 
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Abstract 

This paper examines the relevant issue of insecurity in Nigeria and its implication for socio-

economic development, with the available data on the level and magnitudes of insecurity in 

Nigeria exposes an increase over time, which constitutes serious threat to lives and properties, 

obstructs commercial activities and discourages local and foreign investors, all which suppresses 

Nigeria‘s socio-economic growth. This rising wave of insecurity has not subsided but has 

assumed an unsafe facet which is threatening the communal existence of the country as one 

geographical entity. In the light of the above the paper recommends that government must be 

pre-emptive in dealing with security issues and threats, in light of managing security challenges. 

The real solution lies in government accelerating the pace of economic growth through creating 

an economy with a relevant social, economic and physical infrastructure to support business and 

industrial growth. This research paper carries out, and empirical research on the effect of 

insecurity and investment on the economy of Nigeria form 2007 to 2017, a period of ten years 

using three variables as input Nigeria Terrorism Index, Foreign Direct Investment [Inflow], Oil 

Prices. The study employed the use of correlation and regression techniques to analyse the 

collected data. Using Nigeria Terrorism Index as a proxy for insecurity and Foreign Direct 

Investment [Inflow] as a proxy for investment, and recommends some policies which can be 

taken to address Nigeria insecurity challenges which can foster investment and growth for 

Nigeria. 

 

Keywords: Insecurity, Investment, Economic Growth. 

 

INTRODUCTION 

After the 70s in Nigeria, the security circumstance in Nigeria has been moderately steady. 

Individuals had tranquillity and could move openly initial from one part of the nation onto the 
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next without badgering or attack. Live was accommodating. No issues among various ethnic 

gatherings living respectively. Everyone attempted to make a decent living. Lives and properties 

of individuals were secure, given the alarm of security operators like the police, the military, and 

diverse societal vigilante gatherings. Individuals dreaded to cause issues in light of the anger of 

the law. Security in the nation was exceedingly kept up. Be that as it may, the instance of 

difficulty was seen in Nigeria as far back as the year 2000 in some government‘s territories in the 

nation. However, the carelessness of this quick demonstration by the constituted expert at that 

point influenced it to spread to various parts of the country. Possibly the legislatures at that point 

were not able to understand its unfavourable impact over the long haul. As of late, their activities 

have constituted a great deal of danger to the whole populace and appear to have exacerbated 

with high-security investors in the nation. The inquiry is with the presence of this large pattern, 

what at that point is security in the country? Security as per (Nwagboso, 2012)is the 

demonstration of being sheltered from damage or peril, the safeguard, assurance, and protection 

of qualities, and the nonattendance of dangers to gained esteems. Security is about survival and 

the state of human presence.  

Security likewise exists when individuals live respectively in a specific domain without 

unsettling influence or savage. In a similar vein, (Adejumo, 2011)states that security is the 

demonstration of keeping peace inside the overseeing regions. It is done by maintaining the 

national law and protecting the hidden security dangers in various territories of the nation. In like 

manner, (Adebakin, 2012)likewise saw security as the opportunity from peril or risks, and the 

capacity of a country to ensure and create itself, advance and treasure esteems and honest to 

goodness premiums and upgrade the prosperity of its kin. It can be kept up through an interior 

security framework. Usually, inner security framework in any general public is imperative since 

it is utilised to anticipate brutality and criminal exercises in various social orders. Inside security 

additionally guarantees opportunity of individuals from any unsettling criminal influences and 

guarantees the nonattendance of criminal inclinations which can undermine interior union and 

co-work presence of the country and its capacity to keep up its centre admirations and meet the 

honest to goodness yearning of the general population. (Dr. Idoko Cletus Usman, Dasuma Arida 

Mathew, September 2014). The straining condition of business alludes to uncertainty factors that 

influence the execution of a transaction yet finished which the business endeavour has next to 

zero direct control. In Nigeria, the elements go from burglary to composed furnished theft, 
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capturing and interest for delivery, death, repeated attack and barring of business establishments, 

social foul play, and joblessness, the absence of access to occupation assets, increasing average 

cost for essential items, and bombings, pipelines pulverisation. Every one of these factors of 

violations and social diseases has made the Nigerian security condition to be intricate.    

Notwithstanding the standard wrongdoings, the organised assaults from the Boko Haram group 

in the northern part of the nation, other than making life hopeless for Nigerians, has influenced 

such vast numbers of organisations working in that district. The bomb blasts started by this 

individuals have been on the expansion prompting massive death toll and property and a general 

air of dread and social pressure in the nation. Measurements have likewise demonstrated that in 

the year 2012, there is a vast decrease in peace as Nigeria dropped four spots to 146th out of 158 

countries in the 2012 Worldwide Peace Positioning. Nigeria viewed as the minimum serene 

nation in West Africa (GPI, 2012)West Africa is among the most unsecured area on the planet, 

and Nigeria is the most unsecured nation in the locale as it has reliably positioned high among 

the countries in West Africa. Despite the expectations, Ghana, a neighbouring country to Nigeria 

has reliably placed low and taken as the most peaceful nation in the locale. The ramifications of 

the Nigeria instability circumstance for organisations business exercises cannot be emphasised. 

We battle that when there is the broad weakness, it could influence business investment, the 

whole business association or a few parts of its operations which incorporate generation, 

promoting, finance and human asset. 

The ramifications of the difficult circumstance in Nigeria for business exercises can be viewed 

from two broad points of view, the viewpoint of potential business investment and the point of 

view of existing business endeavour. Potential Business Venture Difficulty disheartens 

investment as it makes venture ugly to businesspeople. This is because it expands the cost of 

working together either through direct loss of merchandise and properties or the cost of playing it 

safe against business dangers and vulnerability. These expenses negatively affect business 

improvement and advance. The thick bolt interfacing the uncertainty condition and business 

venture implies that instability has been a significant bar to business investment. World Bet on 

venture atmosphere in nine African nations in which it discovered that 29% of business 

administrators in Africa and 36% in Nigeria saw instability as a noteworthy imperative on 

investment. This circumstance has the harming outcome of offering sign to the global group that 
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Nigeria isn't a sheltered and secure place, and in that capacity not reasonable for venture and 

business exercises.  

Outside firms and business visionaries would decline to invest, and this is especially imperative 

in perspective of the endeavours being made to make the coveted environment to draw in foreign 

direct investment. Along these lines, it is a substantial disincentive to business venture as it 

drives off potential speculators. This is on account of such conditions or economies are viewed 

as high hazard zones because of the abnormal state of vulnerability about the security of 

investment and lives of the chiefs and their staff. There has been a decrease of foreign direct 

investment in Nigeria. Foreign direct investment (FDI) usually is investment focused on building 

new industrial facilities or putting resources into real generation exercises which creates 

employment. Outside financial investors in the Nigerian economy are moving far from beginning 

new organisations or creation plants and are purchasing up offers of cited institutions. Figures 

from the 2010 Central Bank of Nigeria (CBN) yearly report demonstrate a precarious 78.1 

percent decrease in outside direct investment while likewise showing a critical 87.2 percent 

expansion in portfolio venture into the Nigerian economy to exploit the misery in the Nigeria 

securities exchange.  

Safety is the act of seeing the survival of all sundry in the society. It is the search to prevent, 

reduce, or resolve conflict in any community. General peace and security in any community 

associated with lack of violence, an absence of civil disorder and insurgency, however, this study 

attempts to show the relationship and effects of insecurity on investment in Nigeria, some 

security challenges in Nigeria concerning growth.   

LITERATURE REVIEW  

Concepts 

The concept of Insecurity: 

The possibility of Insecurity is a crosscutting and multi-dimensional thought which has been 

subject to wrangles about. Frailty is seen distinctively by various investors, some partner it with 

how it influences singular lives and presence. (UNITED NATIONS DEVELOPMENT 

PROGRAMME)Sees human security to incorporate constant dangers like appetite, sickness and 

constraint. The condition of dread or tension originating from an absolute or claimed absence of 

security or lacking opportunity from risk is viewed as frailty (Beland, 2005)(Achumba, I.C, 

Ighomereho, l. and Akpor-Robaro, M.O., 2013). In another view, (Achumba, 2013)opined that 
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frailty is a condition of being liable to threat, presented to hazard or tension. A man or item is 

said to be secured when not being presented to any peril or danger of real or bad animosity, 

mischance, burglary or breakdown (Eme, O.I and Anyadike, N). With the end goal of this paper, 

is to view instability as an unending risk to human life, domains, states, religious convictions, 

properties and foundations among others. There is no accord meaning of frailty since it is 

regularly drawn closer from alternate points of view. Researchers have analysed diverse sources 

of Shortcoming. (William Bruce Cameron and Thomas C. McCormick, May 1954)Brought up a 

few wellsprings ofvulnerability. They include enthusiasm c reaction to sudden outer danger from 

inside; consistent undermining outward circumstance; the risk from the inside; threat to 

convictions particularly religion. (Achumba, I.C, Ighomereho, l. and Akpor-Robaro, M.O., 2013) 

Distinguished two noteworthy sources of different uncertaintycomponents, and prompt and 

proximate elements. The independent variables include the absence of institutional limit bringing 

about government disappointment; inescapable material disparities and injustice; ethno-religious 

clashes; the struggle of discernment between the society and government; feeble security 

framework; loss of socio-social and public esteemencouragement. Then again, prompt and 

proximate variables include permeable fringes; provincial and urban float; political recklessness 

of organisations; fear mongering,joblessness and hardship. 

The concept of foreign direct investment:  

Foreign direct investment (FDI) is portrayed as a unique occurrence in the current influx of 

globalisation (Baltagi, 2006). There is an immense pool of writing on foreign trade and 

investment dating as far back as the Smithian time (1776). While the trade monetary structure 

caused development in an economy, the Smithian financial framework was known for its 

recommendation of the facilitated commerce and open market framework (Adelopo I., Omoteso 

K. and Obalola M., 2010)The contentions for foreign investment likewise become to a great 

extent out of the conventional neoclassical furthermore, new development hypothesis 

examination of the determinants of economic development. For example, the neoclassical hold 

the perspectives that facilitated commerce and investment improves the aggregation of capital 

stock gave that sufficient thought is given to factor costs and innovation. Foreign direct 

investment (FDI) is observed as a remarkable and fundamental piece of an open and global 

financial framework and a noteworthy impetus to improvement (OECD, 2002). It alludes to 

investment made to obtain an enduring administration premium (for the most part no less than 10 
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% of voting stock) and procuring no less than 10% of value share in an endeavour working in a 

nation other than the nation of origin of the financial specialist; it can appear as either 

"greenfield" investment (additionally called "mortar and block" investment) or merger and 

acquisition, contingent upon whether the investment includes chiefly recently made resources or 

only an exchange from nearby to foreign firms (Mwilima, 2003). It includes the assembly of 

investment reserves from foreign financial investors into the host economy. It might beans 

exchange of proprietorship from household to foreign investors or as an extension in profitable 

limit and capital arrangement in a nation (Adelopo, 2010). FDI is additionally an investment in 

genuine resources where genuine resources comprise of physical things such as manufacturing 

plants, arrive, capital products, foundation and inventories (Adeleke,2010) FDI is additionally 

observed as a motor of development as it gives the genuinely necessary funding to investment, 

expands rivalry in the host nation ventures, and helps neighbourhood firms to turn out to be more 

beneficial by receiving more productive innovation or by putting resources into human as well as 

physical capital (Ajayi).The Organization for Economic Cooperation and Development (1983) 

characterizes Direct Investment undertaking as a consolidated or unincorporated venture in 

which a solitary foreign speculator either Controls 10 percent or a greater amount of the normal 

offers unless it can be built up this does not permit the financial specialist a successful portrayal 

in the administration of the endeavour or controls under 10 percent (or more) of the customary 

offers or voting power of the endeavour yet has a successful portrayal in the administration of the 

endeavour.FDI may likewise be viewed as an investment that acquires the enthusiasm for big 

business which works outside the residential region of the speculator (Kamaraj, 2008).It requires 

a business connection between a parent organization and its foreign auxiliary. This foreign direct 

business relationship offers to ascend to multinational enterprises, and for aninvestment to be 

viewed as an FDI, the parent firm needs no less than 10 percent of the normal offers of its 

foreign members. The contributing firm may likewise meet all requirements for an FDI on the 

off chance that it claims voting power in business ventures working in a foreign nation. FDI fills 

in as a methods for incorporating immature nations into the worldwide market furthermore, 

rising capital accessibility for investment (Dinda S. , 2006)FDI is additionally observed to be 

investment including a long haul relationship and mirroring an enduring interest and controlled 

by an occupant element in one economy (foreign direct investor or parent endeavour) in an 

undertaking occupant in an economy other than that of the foreign direct investors (FDI 
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endeavour or offshoot venture or foreign participant). It infers that the financial specialist applies 

a noteworthy level of impact on the administration of the undertaking occupant in the other 

economy.FDI may similarly be attempted by people and additionally business elements. 

(UNCTAD, 2008)It is for the most part surely understood that the unassuming levels of, and 

divergence in, the dissemination of FDI inflows, are because of elements, for example, an 

insufficient administrative system, a poor business condition and openings, frail FDI strategies 

and impetuses, poor institutional systems, constrained market get to, horrible relative expenses 

and absence of political reliability (UNCTAD, Training Manual on Statistic for FDI and the 

Openness of TNCS, Vol. 1, 95., 2009). The Nigerian Government in perceiving the benefits of 

FDI embraced a few arrangements to draw in FDI into the Nigerian economy as of late. 

Especially, the legislature actualized the IMF customized progression of its economy, got foreign 

financial investors  in the assembling sub-area and give motivating forces for value possession 

taking all things together enterprises with the exception of key industry like military hardware 

(Udoh E. and Egwaikhide F.O, 2008), 

 

Empirical review:  

A few studies (observational and illustrative) have demonstrated that terrorism and insecurity 

thwart development and improvement of a country. (Nwanegbo, C.J and Odigbo, 2013) Noticed 

that security profits the open door for the advancement of a country. (Ewetan, O. and Urhie, E, 

2014) Noticed that insecurity obstructs business exercises and debilitates distant and close 

financial patrons. (Adegbami, 2013)In his investigation opined that insecurity is inconvenient to 

general prosperity of the individuals, and has prompted obliteration of business and properties, 

and migration of ventures. (Udeh, S.C and Ihezie, U.R, 2013)Likewise noticed that insecurity 

challenges Nigeria's exertion towards national financial improvement and thusly its vision 2020, 

and alarms the fascination of outside venture and their commitments to monetary improvement 

in Nigeria. (Gaibulloev, K and Sandler, T. , 2009) Noticed that terrorism (transnational fear 

based oppressor assaults) had a huge growth limiting impacts and that psychological militant 

episode per million people lessens GDP for each capita development by 1.5% in Asia. Then 

again, terrorism expands hazard and vulnerability that breaking points venture and impedes 

outside coordinate venture (Gaibulloev, K and Sandler, T. , 2009); (Abadie, A. and Gardeazabal, 

J, 2008). Terrorism influences businesses like aviation, tourism, industry, and exports, which can 
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decrease total national output and development (Sandler, T and Enders, W. , 2008), (Blomberg, 

S.B, Hess, G.D, Orphanides, A, 2004) completed an examination on 177 nations running from 

1968 to 2000 (pooled cross segment information). The board gauges demonstrated that terrorism 

small affects per capita growth in income for all tests, and it decreases investment. (Tavares, 

2004)Completed another investigation on the cost of terrorism, utilizing test estimate going from 

1987 to 2001. The outcome demonstrated that terrorism had a huge however negative effect on 

Gross domestic product development. (Gupta, S. Clements, B. Bhattacharya, R. and Chakravarti, 

S. , 2004) Considered the effect of outfitted clash and terrorism on macroeconomic factors, 

utilizing a test size of 66 lowand centre wage nations. It was watched that contention in a 

roundabout way lessens monetary development by expanding the guard spending offer of 

government consumption. (Eckstein, Z. and Tsiddon, D. , 2004)Researched the impact of 

terrorism on the large-scale economy of Israel, utilizing quarterly information from 1980 through 

2003. Applying vector autoregression (VAR), the outcome demonstrated that terrorism has a 

noteworthy negative effect on per capita Gross domestic product, venture and fares. (Gaibulloev, 

K and Sandler, T. , 2009)In their investigation the effect of terrorism and clashes on development 

in Asia 1070-2004' watched that transnational terrorism assaults had a noteworthy development 

restricting impact. It decreases development by crowding in government uses. (Achumba, 2013; 

Achumba, I.C, Ighomereho, l. and Akpor-Robaro, M.O., 2013)In their investigation insecurity in 

Nigeria and its suggestion for business investment and maintainable advancement showed that 

insecurity challenges in the nation is colossal and complex and would keep on being, if the 

circumstance stays unabated. (Godly Otto and Wilfred I. Ukpere, 2012)Did an investigation on 

national security and advancement in Nigeria. They watched that there is a positive connection 

amongst security and improvement while insecurity is crippling to the monetary advancement of 

many less developed economies. (Sandler, T and Enders, W. , 2008) Reasoned that given the low 

power of most terrorist, the financial outcomes of terrorism are for the most part exceptionally 

unobtrusive and brief. The financial impact of terrorism is expected to surface in particular 

segments that face an upgraded terrorism chance, for example, the vacationer business or FDI. 

These conclusions were drawn from their examination economic results of terrorism in 

developed and developing nations. 
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RESEARCH METHODOLOGY 

3.1 Study Area: Nigeria 

 

FIG 1. 

 

3.2 Sources of Data: 

The study covered period of 2007-2017 using secondary data and the sources of data for this 

analysisare gotten from www.cbn.gov.ng,www.worldbank.org,www.knoema.com, 

www.tradingeconomics.com. We used a period of 10 years for the analysis because of the lack of 

availabilityof extended data for some variables using in the research. 

 

3.3 Method of Data Analysis: 

Analyzing the effects of insecurity on investment on economic growth in Nigeria, this paper 

adopted the following procedures, using descriptive charts and graphs, running correlation and 

regression methods using Excel 2013. 

This paper concentrateson the connection between Nigeria Terrorism Index (NTI), Foreign 

Direct Investment (FDI) and OilPrices (OPS) on the growth of the economy (GDP) for ten years. 

The model for this analysis follows the condition indicated below: 

http://www.cbn.gov.ng/
http://www.worldbank.org/
http://www.knoema.com/
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GDP = NTI + FDI +OPS + E   

Where, 

GDP =Gross Domestic Product, 

NTI = Nigeria Terrorism Index [Scale: 1-10], 

FDI = Foreign Direct Investment [Inflow],  

OPS = OilPrices, 

E = Error Terms. 

Gross Domestic Product the total value of goods produced and services provided in a country 

during one year. 

 

Nigeria Terrorism Index measures the direct and indirect impact of terrorism, including its 

effects on lives lost, injuries, property damage and the psychological after-effects. It is a 

composite score that ranking impact of terrorism from 0 (no impact) to 10 (highest impact). 

Foreign Direct Investment net inflows are the value of an inward direct investment made by non-

resident investors in the reporting economy. 

Oil Price is referred to the spot price of one barrel of the benchmark crude oil. 

TABLE 1: DATA 

Years NTI (Nigeria 

Terrorism Index )  

FDI (Inflow - Billion 

[US Dollar] ) 

Oil Prices  

[US Dollar] 

GDP (Billion 

[US Dollar]) 

2007 5.7 6.04 69.04 262.22 

2008 5.79 8.20 94.10 330.26 

2009 6.44 8.56 60.86 297.46 

2010 6.31 6.03 77.38 369.06 

2011 6.95 8.84 107.46 414.10 

2012 7.96 7.07 109.45 460.95 

2013 8.2 5.57 105.87 514.97 

2014 8.58 4.66 96.29 568.50 

2015 9.21 3.13 49.49 493.84 

2016 9.31 4.44 40.68 405.44 

2017 9.01 3.81 51.64 394.82 

SOURCE:worldbank, CBN, knoema, tradingeconomics. 
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Data Analysis  

. 

TABLE 2: Correlation 

NOTE* POSITIVE OR NEGATIVE VALUES GREATER THAN 0.24 ARE SIGNIFICANT IN 

RELATIONSHIP. 

SOURCE: Author‘s Computation. 

 

SOURCE; Author‘s Computation. 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

FDI (IN FLOW - BILLION [US DOLLAR] ) 6,035 8,197 8,555 6,026 8,841 7,070 5,565 4,656 3,129 4,435 3,812

GTI (NIGERIA TERRORISM INDEX) 5.7 5.79 6.44 6.31 6.95 7.96 8.2 8.58 9.21 9.31 9.01
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[US Dollar] 

GDP (Billion 

[US Dollar]) 

NTI (Nigeria 

Terrorism Index ) 

1    

FDI (Inflow - 

Billion [US Dollar] ) 

-0.75567123 1   

Oil Prices  [US 

Dollar] 

-0.314875526 0.542364287 1  

GDP (Billion [US 

Dollar]) 

0.725818948 -0.469559657 0.321796589 1 
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FIG 2. Relationship between NTI and FDI. 

The relationship between Foreign Direct Investment [Inflow] and Nigeria Terrorism Index shows 

a negative value and is of significances, as Nigeria had an increase in security challenges for the 

past 10 years Foreign Direct Investment at its peak in 2011 had dropped significantly to a low 

level in 2015 while Nigeria Terrorism Index where at its highest levels of 9.21 in 2015 and 9.31 

in 2016 from 2007. 

 

 

SOURCE: Author‘s Computation. 

FIG 3. Relationship between GDP and FDI. 

The relationship between Gross Domestic Product and Foreign Direct Investment [Inflow] shows 

a negative value and is of significances, as Nigeria had steady growth from 2009 to 2014 to a 

decline 2015 to 2017, as Foreign Direct Investment [Inflow] decreased from 2011 to 2015, 

Nigeria still experienced growth to 2015. 
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SOURCE: Author‘s Computation. 

FIG 4.Relationship between GDP and OPS 

The relationship between Gross Domestic Product and Oil Prices shows a positive value and is 

of significances, as Nigeria had steady growth from 2007 to 2014 to a decline 2015 to 2017, the 

growth experienced is directly proportional to Oil Prices, as it increased the economy performed 

better and as it decreases growth declined. 

Regression 

Summary 

Output 

        

         
Regression Statistics        

Multiple R 0.947715746        

R Square 0.898165135        

Adjusted R 

Square 

0.854521621        

Standard 

Error 

35.89622228        

Observations 11        

         
ANOVA         

 df SS MS F Significance F    

Regression 3 79552.7562 26517.59 20.57957893 0.000752871    

Residual 7 9019.771416 1288.539      
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Total 10 88572.52762       

         
 Coefficients Standard 

Error 

t Stat P-value Lower 95% Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept -

65.85601745 

140.1855882 -0.46978 0.652796837 -397.342259 265.6302 -397.342 265.6302 

NTI (Nigeria 

Terrorism 

Index) 

47.79760651 12.67526513 3.770935 0.006974396 17.82536718 77.76985 17.82537 77.76985 

FDI (Inflow - 

Billion [US 

Dollar] ) 

-

15.84172191 

10.19225063 -1.55429 0.164063081 -39.94256493 8.259121 -39.9426 8.259121 

Oil Prices  [US 

Dollar] 

2.664494226 0.53799978 4.952594 0.00165139 1.392326897 3.936662 1.392327 3.936662 

SOURCE: Author‘s Computation. 

The regression analysis show that Multiple R = 0.94 which is above 0.5, indicating that the 

variables used in the regressed model are not having autocorrelation problem, R Square = 0.89, 

indicating that 89% of the output variable‘s variance is explained by the input variable‘s leaving 

11% unexplained, the fit of the model is good. Significance F = 0.0007 which is less than 0.05, 

indicating that from p-value {(1- 0.0007)*100 = 99.93%}, there is only .07% chance that the 

regression output was merely a chance in occurrence.  

NTI (NIGERIA TERRORISM INDEX) p-value = 0.006 < 0.05 and a positive coefficient of 

47.79, meaning it was of significant and had an impact on Gross Domestic Product (GDP). 

FDI (Foreign Direct Investment [Inflow]) p-value = 0.164 > 0.05 and a negative coefficient of -

15.84, meaning it was not of significant and had no impact on Gross Domestic Product (GDP). 

OPS (Oil Prices) p-value = 0.006 < 0.05 and a positive coefficient of 2.66, meaning it was of 

significant and had an impact on Gross Domestic Product (GDP). 

From our results in this analysis, we can see that NTI had an effect on GDP because 

economically S=I=Y which from our correlation NTI and FDI were negative in nature, and 

fluctuations in oil prices had effect on GDP, while that for FDI was weak, the t-stat show the 

effective strength of the variables, values > 1.4 are strong in nature, while values < 1.5 are weak 

in nature. 
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SOURCE: Author‘s Computation. 

FIG 5. Forecast for NTI 

The expectation of NTI (NIGERIA TERRORISM INDEX) would be on the decrease since the 

government has been on a battle with its security challenges, and has been effective in dealing 

with some of its problems.  

 

 

SOURCE: Author‘s Computation. 
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FIG 6. Forecast for FDI 

The expectation of FDI (Foreign Direct Investment) would be on the increase, oil prices are on 

the rise, and NTI is expected to be lower, which both have a significant relationship with FDI, if 

both have a positive outcome then FDI would be on the rise. 

 

SOURCE: Author‘s Computation. 

FIG 7. Forecast for OPS 

The expectation of Oil Price would be on the positive since it has broken the resistance level of 

60 dollars, and is indicating a stronger rise in levels having an upward momentum. 

 

SOURCE: Author‘s Computation 
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FIG 8. Forecast for GDP 

The expectation of GDP would be on the positive and on the increase, Nigeria would benefit 

from the rise in Oil Price and sale of oil, decrease in NTI would result in increase of FDI, also 

better oil price would attract investments to the country and a positive increase in FDI would 

allow the economy perform better. 

 

Conclusion  

Today in Africa, Nigeria has one of the largest Economy, but the growth of the economy has 

weakened as a result of low oil prices and exports. However, Nigeria has experienced a lot of 

insecurity issues throughout the following years which has made the government allocate a lot of 

resources to the security challenges it faces. A lot of these problems it faces is as a result of 

social security problems such as unemployment, poverty, porous borders, ethnic conflicts, 

terrorism. 

As a result of high level of unemployment and poverty amongst the Nigerian citizens, citizens 

are drawn into violent crimes to survive. This is as a result of the successive administration in 

Nigeria not able to solve and address the challenges of unemployment, poverty and the way 

wealth has been unevenly distributed amongst the citizen which is one of the causes of insecurity 

in the nation.We all know government alone cannot create all the jobs we need in the country but 

can develop necessary infrastructures such as access to good road networks, power generation 

and distribution outlets, which in turn would help individuals in generating employment. 

Porous borders are one of the causes of increasing insecurity in the country because individual 

movements across these borders are not tracked, thereby allowing the smuggling of weapons 

across easily. Weapons coming into Nigeria from other countries have enabled the arming of 

criminals, militants and terrorist groups in the country. Having access to light weapons and small 

arms have allowed these entities to destabilise the security state of the nation.Our borders 

security can be tightened and strongly monitored to ensure that weapons and illegal products are 

not smuggled in, this would decrease the arming of these groups and their access to the needed 

firepower which the use to carry out their activities. 

Ethnic conflicts have risen in level amongst ethnic individuals in the country as a result of tribe 

trust within the nation, this is also a major source of insecurity within the country, the southern 

region clamouring of break out and northern herdsmen roaming increasing tension amongst other 
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tribes etc. is putting stress on the nation‘sunity.Ethnic conflicts are on the rise. The government 

can use all available means (the media, social networks) to promote unity of the ethnic regions.  

Corruption and Mismanagement, Officials of government put in place to manage resources and 

infrastructure with Democratic accountability is very shaky and has provoked the minds of the 

citizens, this manifestation is a result of the incapacity of the government in delivering good 

public services and providing good basic amenities for the citizens. The process of this failure of 

the provision of the basic needs of the people in the country has created a lot of frustrated 

individuals who can engage in violent activities. Nigeria as a Country is rich in resources that it 

can provide for the needs of its citizens. However, corruption has eaten all levels of the 

government allowing the office holders not to engage in the management and the provision of 

resources and infrastructure. When this arises unfairness and inequalities take place within the 

system. Thisis one of the major problems in Nigeria, we mismanage almost everything at our 

disposal from public funds to nation asserts, which in turn has slowed down the growth and 

development of our nation. These can be addressed and policies can be put in place to address 

these issues. 
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Abstract 

The study examines the effects of graduate unemployment on Nigeria‘s national security. 

Specifically, the study seeks to attain the following objectives: to determine the causes of 

graduate unemployment in Nigeria and to examine the effects of graduate unemployment on 

Nigeria‘s national security. Two corresponding research questions and null hypotheses are 

stated. Survey research design is used. The respondents are unemployed graduates purposively 

selected from Zaria and Kaduna metropolis. A total of 384 respondents are used in the study. The 

questionnaire titled ―Effects of Graduate Unemployment on Nigeria‘s National Security 

(EGUNNS)‖ is used as an instrument for data collection which is designed through extensive 

literature review to assist in attaining the objectives raised by the study. The questionnaire is 

designed based on five point Likert Scale. The questionnaire is pilot tested and Cronbach Alpha 

formula for determining reliability coefficient is used. Consequently 0.831 reliability coefficient 

is discovered. The data analysis is done using frequency counts, percentage, mean and standard 

deviation to answer the questions raised by the study. The t-test independent sample is used to 

validate the null hypotheses at 0.05 level of significance. The study discovered that: rapid rural-

urban migration, rapid population growth, inappropriate school curricular, rapid expansion of the 

education system, decline in the manufacturing sector, corruption and mis-management, low 

economic growth, neglect of agricultural sector, wrong impression about technical and 

vocational studies, poor enabling environment and adoption of untimely economic policy 

measures causes unemployment among graduates in Kaduna State, Nigeria. It was also 

discovered that: unemployment increases the rate of armed robbery among graduates, 

unemployment increases the rate of drug addiction and abuse among graduates, unemployment 

increases the incidence of kidnappings among graduates, unemployment leads to political 

thuggery by graduates and unemployment leads to civil unrest and internal aggression. In the 
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light of the findings, some recommendations are made that include the need for the curriculum of 

Tertiary Educational Institutions in Nigeria to reflect the need of the employers of labour locally 

and internationally. 

Keywords:  Effects, Graduate, National Security, Nigeria, Unemployment. 

 

1. INTRODUCTION  

 

Unemployment anywhere is a threat to peace and prosperity everywhere. Unemployment 

has been a major problem in most countries in the world. Nigeria, as a developing country is 

witnessing high rate of graduate unemployment which has become one of the major threats to its 

national security. Unemployment is largely blamed for the intractable security challenges in 

Nigeria. Unemployment is seen as the situation where a number of people who are mentally and 

physically fit and willing to work under the prevailing condition of service could not find paid 

jobs. These persons are actively looking for paid employment without success under the 

prevailing economic condition. In a related development, Gbosi (2006) sees unemployment as a 

situation in which people who are willing to work at the prevailing wage rate are unable to find 

jobs. An unemployed person is a person that is qualified for job (whether the job is physical or 

mental) and willing to work at the current rate of wages but does not find a job. Graduate refer to 

individuals with any form of post matriculation qualification or tertiary diploma or certificate 

(Pauw, Oosthuizen and Van Der Westhuizen 2008) in Bassey and Atan (2012). Therefore, 

graduate unemployment can be seen as a situation whereby individuals with any form of post 

matriculation qualification or tertiary diploma or certificate qualified for the job physically and 

mentally and willing to work at rate of wages and other conditions of service but could not find a 

job. According to the National Bureau of Statistics (2009), the labour force of a country is a set 

of people or citizens who are willing and are able to make available at any given point in time 

their efforts for gainful employment, while the unemployed are the individuals with no work, but 

are looking for work at the time of any study. 

Graduate unemployment according to Salihu, Muhammed and Bayero (2016) is a global 

phenomenon whereby eligible workforce of the state is deprived in the service to the country. 

The only difference lies in the magnitude and the rate of unemployment which is unevenly 

distributed among countries. This is not only a serious economic issue but also has implications 
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that affect almost all countries (Nigeria inclusive) and all people either directly or indirectly. 

Unemployment (especially that of Graduates) causes social disquiet and increase in crimes, 

continuing youth unrest and unstable socio-economic structure. According to Ajufo (2013), 

youth (graduate) unemployment has national and global impacts, notably among which are 

increased violence crime, drug abuse and political instability. There is also the increase in 

systematic crimes using Information and Communication Technology. Most of those who 

engaged themselves in these forms of sophisticated crimes have some sort of formal education 

and training and since government is unable to judiciously utilize their talents, they look for 

ways to illegally use these talents. According to Ajufo (2013), desperation can drive many 

people (graduates) into living outside the law in order to survive and as a means of expressing 

dissatisfaction at the apparent neglect of their very existence. The issue of graduate 

unemployment according to Ajayi, Adeniji and Adu (2008) has caught the attention of 

policymakers, parents, educationists as well as media commentators as over 2.5 millions 

graduates from the nation‘s Tertiary Educational Institutions are presently roaming about the 

streets looking for unavailable employment. 

In the last two decades, there have been notable poor social, economic and political 

developments in Nigeria, consequence of graduate unemployment and underemployment, 

militancy, particularly exemplified by increasing violent crimes, kidnapping, restiveness and 

political instability. The Nigerian situation is further compounded by dwindling oil price at the 

international market as a result of slow in economic and productive activities across the globe 

that has crippled businesses and the project of securing jobs for young people (Fanimo and 

Olayinka, 2009). Adejumo and Tayo-olajubulu (2009) contended that unemployment has been 

identified as one of the major causes of social vices including armed robbery, destitution, 

prostitution, political thuggery, kidnapping, hostage-taking, militancy and many more. 

Similarly, Adawo and Atan (2013) state that one of the things that accounts for high level 

of graduate unemployment in Nigeria is the low quality of the graduates themselves. Other 

factors they opine include poor funding of universities, non up-to-date and functional libraries, 

no functional laboratories, poor and inadequate learning space, very poor working environment 

for staff, admission overload, incessant strikes, lack of motivation for staff, corruption, cultism, 

exchange of gifts and money between student and teacher called ―sorting‖ for examination 

grades, inadequate staffing, lack of electricity that renders learning environment too hot for such 
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exercise and also the hatred students have developed against reading. In a related development, 

Bassey and Atan in Salihu, Muhammed and Bayero (2016) observe that within the Nigerian 

Labour Market distortion are prevalent. This they stress accounts in part for graduate 

unemployment. According to them, this reflects in the rising incidence of unemployment among 

university graduates and those of other tertiary institutions, particularly wage rate differential not 

related to productivity and universities teaching curricula that are not closely linked to the 

demand of employers. 

In a related development, Agi and Arikawei (2011) state that over 200,000 graduates are 

produced each year, only 25% are absorbed in the labour market. The remaining 75% are left in 

the labour market perpetually looking for jobs. Hence, this alarming rate of graduate 

unemployment tell on the level of insecurity in the country whereby youths are involved in 

terrorism, kidnapping, armed robbery, theft etc. Graduate unemployment is no doubt one of the 

biggest problems in Nigeria threatening its national security, considering the inability of the 

government to adequately engage the teeming graduates productively. Unemployment is the 

greatest challenge to underdeveloped and developing countries (Nigeria inclusive). The 

phenomenon of graduate unemployment (GU) as it is being experienced in the developing 

countries constitutes a peculiar problem to labour market and the general economy of these 

countries (Tunde, 2011). It is worthy of note here that Nigerian government and of course any 

other government cannot singlehandedly provide the needed employment for its teeming job 

seekers.  

On the other hand, national security is the requirement to maintain the survival of the 

state through the use of economy, diplomacy, power projection, and political power. Security 

threats can come in any form. Crime rate in Nigeria has assumed a worrisome dimension. In the 

light of the worsening crime situation, and the ineffectiveness of the crime control apparatuses, 

Nigeria can be deemed to have a crime problem. Nigeria is among the developing countries of 

the world, and is experiencing a prevalence of rising crime waves, criminal intentions and 

varying degree of delinquencies. Nigeria has been on the global crime map since 1980s 

(Adebayo, 2013). The nature of these crimes  according to Adebayo (2013) includes armed 

robbery, murder, rape, car theft, burglary, fraud, bribery and corruption, food and drug 

adulteration, gambling, smuggling, human trafficking, kidnapping, drug trafficking, money 

laundering, internet scam, advanced fee fraud (419) and other illegal activities. 
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The upcoming threat to its national security is the issue of youth graduate unemployment 

which demands attention from the government. It is a fact that majority of Nigerian youths are 

unemployed; while the few ones in employment are confronted with so much socio-economic 

pressure from hordes of dependants. Political violence, social insecurity and sundry crimes in 

most countries are traceable to high rates of unemployment among graduates who constitute the 

able-bodied and economically-active groups in the civic population. The researchers can infer 

that, the increasing spate of sectarian insurrection, crimes and terrorism, kidnapping, cyber crime 

and other sophisticated frauds which Nigeria has been experiencing in the past few years in 

Nigeria, may not be unconnected with the alarming rate of graduate unemployment. It is against 

this background that this study entitled the ―effects of unemployment on Nigeria‘s national 

security: An opinion survey of unemployed graduates in Kaduna State‖ is carried out with a view 

to identify the causes, effects and proffer workable solutions to them. 

The main objective of the study is to determine the effects of graduate unemployment on 

Nigeria‘s national security. The study has the following objectives which are to: 

 

(i) Determine the causes of graduate unemployment in Nigeria; 

(ii)  Examine the effects of graduate unemployment on Nigeria‘s national security. 

 

The study is guided by the following questions: 

 

(i) What is the opinion of male and female unemployed graduates on the causes of graduate 

unemployment in Nigeria? 

(ii) What is the opinion of male and female unemployed graduates on the effects of 

unemployment on Nigeria‘s national security?  

 

The study is guided by the following hypotheses: 

 

H01: There is no significant difference in the opinions of male and female unemployed 

graduates on the causes of graduate unemployment in Nigeria; 

H02:  There is no significant difference in the opinions of male and female unemployed 

graduates on the effects of unemployment on Nigeria‘s national security.  
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2. THEORETICAL FRAMEWORK 

 

In order to relate the problem of graduate unemployment to national security used the 

following theories; the anomie theory, the frustration-aggression theory and the psychological 

theory. 

The anomie theory was propounded by Emile Durkheim. Durkheim believed that the 

specialized division of labour and the rapid expansion of industrialized society contained threats 

to social solidarity. He used the term Anomie to describe the condition of ―deregulation‖ 

occurring in the society. He posits that the general procedural rules of a society, the rules of how 

people ought to behave, have broken down. This state of normlessness easily leads to deviant 

behaviour (Haralambos and Holborn, 2007). Thus, anomie refers to the breakdown of social 

norms and a condition where those norms no longer control the activities of the members of the 

society. Without clear rules to guide them, individuals cannot find their place in the society and 

have difficulty adjusting to the changing conditions of life. This in turn leads to dissatisfaction, 

frustration, conflict and deviant behaviours as can be seen in the activities of the Niger-Delta 

militias, the kidnapper and the insurgents like the Boko-Haram in Nigeria. Tard (1980) was one 

of the earliest writers to establish a relationship between crime and environment. He believes that 

people learn crime through imitation or contact with criminals in their environment. He holds 

that unhealthy exposure to certain environments would induce criminality. While agreeing with 

Tard (1980), Dahrendof (1976) argues that poverty as a social condition plays a vital role in 

crime. As a result of idleness caused by unemployment, youth waste their valuable time in the 

community. This makes them an easy prey in the hands of their exploiters. 

The poor are led to crime because of their relative deprivation and acute sense of want. 

As a result, the social environment of the poor and jobless in Nigeria often leads them to crime. 

The unemployed in Nigeria experience low self esteem, deprivation, frustration and acute want. 

This condition may lead the unemployed youths to deviant behaviours like crime in the society.  

This theory of Frustration-Aggression which John Dollard and his research associates 

initially developed in 1939 has been expanded and modified by scholars like Leonard Berkowitz 

(1962) and Aubrey Yates (1962). It appears to be the most common explanation for violent 

behaviour stemming from inability to fulfill needs. This theory states that aggression is not just 

undertaken as a natural reaction on instinct as realists and biological theorists assume, but that it 
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is the outcome of frustration and that in a situation where the legitimate desires of an individual 

is derived either directly or by the indirect consequence of the way the society is structured, the 

feeling of disappointment may lead such a person to express his anger through violence that will 

be directed on those he holds responsible or people who are directly or indirectly related to them. 

Most Nigerian youths are jobless. They hardly secure gainful employment some years after 

graduation. The job vacancies are for the sons and daughters of the ruling class and their 

associates. In some cases, vacancies are being sold prospective buyers even if they are not the 

right candidates for the job as far as they can pay for it. The ones that deserve the positions are 

denied the opportunities because they are the sons and daughters of no one even if they are the 

best candidates for the job. These make youths to resign to fate and can be lured into using their 

untapped wrongly. 

In addition, scholars point to the difference between what people feel they want or 

deserve to what actually get-the ―want-get-ratio‖ (Feierabends, and Nesvold, 1969) and 

difference between ―expected need satisfaction‖ and ―actual need satisfaction‖ (Davies, 1962). 

However, where expectation does not meet attainment, the tendency is for people to confront 

those they hold responsible for frustrating their ambitions. This is the central argument that Ted 

Robert Gurr‘s relative deprivation thesis addressed in saying that ―the greater the discrepancy, 

however marginal, between what is sought and what seem attainable, the greater will be the 

chances that anger and violence will result‖ (Gurr and Ted, 1970, p. 24). There have been socio-

economic injustices and inequality meted on the people of South-south and the North-east and 

the resulting consequence is youth taking up arms against the state. 

The psychological theory is another explanation to the problem caused by youth 

unemployment on national security. The theory states that aggression is always a consequence of 

frustration and that frustration always leads to some form of aggression (Leeds,1978) (Dollard, 

1939). Frustration breeds hostility and produces anger (an emotional readiness to aggression). 

Hostile aggression springs from anger. The principle works everywhere. Ivo and Rosaline 

Feierabend (1972; 1968) applied the Frustration-Aggression theory in a study of political 

instability within 84 nations. It was found that when people in rapidly modern nations become 

urbanized and literacy improves (as being experienced in Nigeria today) they become more 

aware of material improvement. However, since affluence usually diffuses slowly, the increasing 
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gap between the rich and poor intensifies frustration and unprovoked aggression ensures and 

escalates. These aggressions are manifested as crimes and violence in Nigeria. 

Unemployment and the attendant poverty situation it brings, though not always by itself, 

poses a serious problem to democratic governance as well as the security integrity of the nation 

itself but their consequences have a number of security implications. For example, lack of 

employment opportunities has contributed to youth involvement in urban conflicts, militancy and 

terrorism that confronts Nigeria today. The increase rate of sectarian violence, crimes and 

terrorism are connected with unemployment (Rotimi, 2011). Where the youth cannot get clean 

jobs, they make themselves available for odd jobs to stay alive which takes any imaginable 

criminal dimension.  

As roots of violence and insecurity tend to be complex sometimes people resort to 

violence when they are oppressed, discriminated against, socially isolated or economically 

deprived. Some researchers hold that poverty and inequality trigger violence (Aweke, 2012). 

According to Aweke (2012) about 90% of all violence-related deaths have occurred in the worlds 

less prosperous nations and all the poorer neighbourhood of cities are often high-crime areas, and 

according to Akaade and Okuwa (2009), youth unemployment and poverty are playing a major 

road in African conflict experiences including Nigeria. The prevailing socio-economic 

environment is enticing youth to turn to war, crime and violent as a means of livelihood.  

In Nigeria, national security is threatened when unemployed youth are involved in 

conflict situation such as religions conflict and ethnic conflict. For instance, the conflict situation 

in the Niger delta is spearheaded by youth, all of whom were unemployed and poor. 

Further, Merton (1957) formulated a social strain theory of criminal involvement 

(Broidy, 2001). Merton proposed that a society instills in its citizenry aspirations for upward 

mobility and a desire for selected goals. However, when legitimate avenues to goal attainment 

are blocked, anomie or strain sets in, which in turn compels the individual to violate the law in 

order to attain these goals. Lower-class persons are viewed by Merton as more susceptible to the 

ravages of anomie because they are more regularly thwarted in their efforts to participate in the 

economic rewards of the wider society (Broidy, 2001).Nigerian child especially those from 

underprivileged background are yet be enjoy full and equal opportunities to develop their 

potentials to the fullest compared to their counterparts from the privileged families. They 

therefore resort to all sorts of deviant behaviours to attain their goals or reduce frustrations.  
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Merton assumed in his theorizing that humans are conforming organisms who only 

violate the law when the disjunction between goals and means becomes so great that the 

individual believes he or she can no longer pursue socially sanctioned goals via legitimate 

channels. Society and certain social variables are, according to strain theorists, responsible for 

the majority of crime being committed in the world today. According to Merton, a society that 

emphasizes goals over the means to obtain these goals, and that restricts access to opportunities 

for legitimate advancement, is establishing the conditions for anomie and future criminality. 

Strain theorists have long argued that once a person is removed from a situation of anomie or 

frustration, negative behavior will recede (Henry, Tolan and Gorman-Smith, 2001).  

The anomie and social strain theories are used to serve a plank on which this study rests. 

In the Nigeria context, the society expects us to aspire for wealth, property and dignified status 

and the prescribed means is largely through educational achievement which is differentially 

given and attained. Following Merton‘s paradigm, it can be said that higher education is the 

major prescribed means of attaining success in Nigeria (Ajayi, 2015). In a society where an equal 

emphasis is placed upon both cultural goals and institutionalized means of achieving the goals, 

members of the society would be satisfied and there would be less deviant behaviour, but in a 

situation where much emphasis is placed on the goals without adequate provision for the means 

(as unemployed universities graduates are experiencing in Nigeria) there would be the tendency 

to try to achieve the goals through deviant means. This is where Merton makes the distinction 

between legitimate versus illegitimate means. However, according to this theory, individuals 

would respond to a situation of anomie in different ways, based on their perception and position 

in the social structure.  

A person whose society has provided with the means of achieving the goals (like the 

adequate employment opportunity for university graduates) would be less deviant and seek the 

goals through legitimate means but an individual who is not adequately provided for by the 

society (like that of unemployed graduates) may likely be more deviant and seek the goals 

through illegitimate means. For example, everyone wants to have access to at least the basic 

necessities of life (like shelter, cloth, food etc.) if these cannot be achieved by legitimate means 

(secure employment) they may want to achieve them (basic necessities of life) through 

illegitimate means (Ajayi, 2015). 

 



 

372 
 

3. METHODOLOGY  

The study used survey research design. The survey design attempts to examine the 

existence or occurrence of phenomenon or variable. It is usually employed by collecting data 

and describing in systematic manner the characteristic features or facts about a given population 

from a few people or items considered to be representative of the entire group (Akuezuilo and 

Agu, cited in Salihu and Adamu 2016). Specifically, cross-sectional type of survey is used. 

According to Hulley, Cummings and Newman (2007) in a cross-sectional study all the 

measurements are made at about the same time, with no follow-up period. Cross-sectional 

survey is where a set of information is collected for a sample at one point in time. Data may be 

collected from a sample of the population or from the entire population or community (Guyette, 

1983). 

The design corresponded with motives of the study which seeks to examine the effects of 

graduate unemployment on Nigeria‘s national security. The study has the entire unemployed 

graduates as population. The respondents are purposively selected. The study used 384 through 

purposive sampling technique. The collection and retrieval are done simultaneously. The four 

point Modified Likert Scale questionnaire titled ―Effects of Graduate Unemployment on 

Nigeria‘s National Security (EGUNNS) is used as data collection instrument.  The instrument is 

duly validated. The Cronbach alpha formula for determining reliability co-efficient is used and 

0.831 is obtained. According to Danjuma and Muhammad (2011), an instrument is considered 

reliable if its reliability coefficient starts from 0.64. The distribution and retrieval of the 

questionnaire are done simultaneously. This is done with the help of trained research assistants 

in order to avoid unnecessary loss of questionnaires. The inferential statistical techniques are 

used in the analysis of the data. The Mean and standard deviation are used to answer the 

questions raised by the study and t-test independent sample statistic to validate the null 

hypotheses postulated by the study at 0.05 level of significance. 

 

4. RESULTS AND DISCUSSIONS 

4.1 Answering the Research Questions 

Presented below are quantitative and qualitative answers provided for the questions 

raised by the study. The frequency table, mean standard deviation and standard error were used 

as statistical tools to answer the questions raised. 



 

373 
 

Research Question 1:  What is the opinion of male and female unemployed graduates on 

the causes of graduate unemployment in Nigeria? 

 

Table 1: Male and female youths opinions on the causes of graduate unemployment in 

Nigeria 

S/No Items  Gender Respondents Mean S.D 

1 2 3 4 

1. Rapid rural-urban migration Female 9 10 77 78 3.29 .796 

Male 11 10 101 88 3.27 .780 

2. Rapid population growth Female 12 12 76 74 3.22 .852 

Male 13 11 100 85 3.23 .811 

3. Inappropriate school curricular Female 22 14 77 61 3.02 .971 

Male 21 13 93 83 3.13 .918 

4. Rapid expansion of the education 

system 

Female 13 13 80 68 3.17 .861 

Male 15 20 95 79 3.14 .861 

5. Decline in the manufacturing sector Female 13 12 76 73 3.20 .867 

Male 14 15 83 98 3.26 .860 

6. Corruption and mis-management Female 10 16 77 71 3.20 .833 

Male 25 24 82 79 3.02 .985 

7. Low economic growth Female 15 19 76 64 3.09 .905 

Male 11 19 80 100 3.28 .837 

8. Neglect of agricultural sector Female 10 21 78 65 3.14 .842 

Male 17 29 85 79 3.08 .914 

9. Wrong impression about technical and 

vocational studies 

Female 20 8 84 62 3.08 .928 

Male 17 13 95 85 3.18 .873 

10. Poor enabling environment Female 3 11 76 84 3.39 .685 

Male 5 9 113 83 3.30 .665 

11. Adoption of untimely economic policy 

measures 

Female 1 4 87 82 3.44 .573 

Male 7 2 103 98 3.39 .678 

 Cumulative mean 3.194 

Decision mean = 2.50       SPSS, VERSION 21 
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Table 1 shows the mean opinion of female and male unemployed graduates regarding the 

causes on graduate unemployment in Nigeria. Their mean responses however, were 84.7874 for 

female and 84.9048 for male unemployed undergraduates respectively. The responses of female 

and male unemployed graduates regarding the causes of youths unemployment in Nigeria was 

positive reason being that the cumulative mean of 3.194 is higher than the decision mean of 2.50. 

On the part of the female unemployed graduates, their highest mean response is 3.44 

which were on item 11 which states that adoption of untimely economic policy measures. 

Further, the second highest mean response for female unemployed graduates is 3.39 poor 

enabling environments. In addition, the third highest mean response for female unemployed 

graduates is 3.29 which say rapid rural-urban migration. 

On the other hand, the male unemployed graduates the highest mean response is 3.39 

which are on item 11 adoption of untimely economic policy measures. Further, the second 

highest mean response for female unemployed graduates is 3.30 poor enabling environments. In 

addition, the third highest mean response for female unemployed graduates is 3.27 which say 

rapid rural-urban migration.  

 

Research Question 2:  What is the opinion of male and female unemployed graduates on 

the effects of graduate unemployment on Nigeria‘s national 

security?  

 

Table 2: Male and female unemployed graduates on the effects unemployment on national 

security in Nigeria 

S/No Questions Gender Respondents Mean S. D S.E 

1 2 3 4 

1. Unemployment increases the rate of 

armed robbery among youths 

Female 10 9 99 79 3.25 .767 0.55 

Male 10 11 79 87 3.30 .807 .059 

2. Unemployment increases the rate of 

drug addiction and abuse among youths 

Female 12 14 92 79 3.21 .822 .059 

Male 13 9 84 81 3.25 .838 .061 

3. Unemployment increases the incidence 

of kidnappings among youths 

Female 25 13 92 67 3.02 .958 .068 

Male 18 14 78 77 3.14 .925 .069 
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4. Unemployment leads to political 

thuggery by youths 

Female 15 17 91 74 3.14 .867 .062 

Male 13 16 85 73 3.17 .855 .062 

5. Unemployment leads to civil unrest and 

internal aggression 

Female 14 11 80 92 3.27 .859 .061 

Male 13 16 79 79 3.20 .867 .063 

 Cumulative mean 3.195  

Decision mean = 2.50        SPSS, VERSION 21 

 

Table 2 shows the mean opinion of Female and Male unemployed graduates regarding 

the effects of graduate unemployment on national security in Nigeria. Their mean responses 

however, were 84.7874 for female and 84.9048 for male undergraduates respectively. The 

responses of female and male unemployed graduates regarding the effects of graduate 

unemployment on national security in Nigeria are positive. This is due to the fact that the 

cumulative mean of 3.195 is found to be higher than the decision mean of 2.50. 

On the part of the female unemployed graduates, their highest mean response was 3.44 

which were on item 11 ―adoption of untimely economic policy measures‖. Further, the second 

highest mean response for female unemployed graduates is 3.39 ―poor enabling environments‖. 

In addition, the third highest mean response for female youth‘s is 3.29 which say rapid rural-

urban migration. On the other hand, the male undergraduates‘ the highest mean response is 3.39 

which is on item 11 ―adoption of untimely economic policy measures‖. Further, the second 

highest mean response for female unemployed graduates is 3.30 ―poor enabling environments‖. 

In addition, the third highest mean response for male unemployed graduates is 3.27 which say 

rapid rural-urban migration. 

 

4.2 Test of Hypotheses 

The study is driven by two null hypotheses.  Results of the hypotheses are tested at 0.05 

level of significance. The t-test statistic is used in validating the hypotheses.  

1. There is no significant difference in the opinions of male and female unemployed 

graduates on the causes of graduate unemployment in Nigeria; 
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Table 3: Independent t-test statistic on the difference between female and male unemployed 

graduates on the causes of graduate unemployment in Nigeria 

P > 0.05, t-calculated < 1.96      SPSS, VERSION 21 

 

Details of the independent t-test statistic in Table 3 reveals that there is no significant 

difference between female and male unemployed graduates on the causes of graduate 

unemployment on national security in Nigeria. This is due to the fact that the calculated P 

(significance) value of 0.793 is greater than 0.05 alpha, and the calculated t value of 0.263 is less 

than 1.96 t critical at 382 degree of freedom. Their mean responses however, are 84.7874 and 

84.9048 for female and male unemployed graduates respectively. Based on the above, the null 

hypothesis is retained.  

 

2. There is no significant difference in the opinions of male and female unemployed 

graduates on the effects of graduate unemployment on Nigeria‘s national security.  

 

Table 4: Independent t-test statistic on the difference between male and female unemployed 

graduates on the effects of graduate unemployment on Nigeria’s national security  

Hypothesis  Gender  N Mean S.D S.E Dif Cal. T Crit. T P 

Effects of graduate 

unemployment on 

national security in 

Nigeria 

Male  

 

197 84.8883 4.16223 .29655  

 

382 

 

 

.170 

 

 

1.96 

 

 

.865 Female  187 84.8128 4.54278 .33220 

P > 0.05, t-calculated < 1.96       SPSS, VERSION 21 

 

Hypothesis  Gender N Mean S.D Df t-Cal t-Crit P Decision  

causes of graduate 

unemployment in 

Nigeria 

Female 

 

174 84.7874 4.39727  

382 

 

.263 

 

1.96 

 

.793 

H01 

Retained 

Male 210 84.9048 4.31316   
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Detail of the independent t-test statistic in Table 4 shows that there is no significant 

difference between female and male unemployed graduates on the effects of graduate 

unemployment on Nigeria‘s national security. This is due to the fact that the calculated P 

(significance) value of 0.865 is greater than 0.05 alpha, at degree of freedom (Df) 382. Their 

mean responses 84.8883 and 84.8128 for female and male respondents respectively. Based on 

the above, the null hypothesis is retained. 

 

4.3 Major Findings and Discussion 

The study found the following: 

(i) The respondents (male and female unemployed graduates) largely agreed that: rapid 

rural-urban migration, rapid population growth, inappropriate school curricular, rapid 

expansion of the education system, decline in the manufacturing sector, corruption and 

mis-management, low economic growth, neglect of agricultural sector, wrong impression 

about technical and vocational studies, poor enabling environment and adoption of 

untimely economic policy measures causes unemployment among graduates in Kaduna 

State, Nigeria. 

(ii) The respondents agreed that: unemployment increases the rate of armed robbery among 

graduates, unemployment increases the rate of drug addiction and abuse among 

graduates, unemployment increases the incidence of kidnappings among graduates, 

unemployment leads to political thuggery by graduates and unemployment leads to civil 

unrest and internal aggression. 

 

The respondents (male and female unemployed graduates) largely agreed that: rapid 

rural-urban migration, rapid population growth, inappropriate school curricular, rapid expansion 

of the education system, decline in the manufacturing sector, corruption and mis-management, 

low economic growth, neglect of agricultural sector, wrong impression about technical and 

vocational studies, poor enabling environment and adoption of untimely economic policy 

measures causes unemployment among graduates in Kaduna State, Nigeria. The finding of this 

study is in line with that of Akinyemi, Ofem, and Ikuenomore (2012) who discover that the 

increase in the graduate unemployment rate was largely attributed to the mismatch between 

graduate employee skills and those skills required for performance in the modern workplace. The 
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study also found that inadequate technical knowledge, deficient English proficiency and lack of 

critical thinking on the part of graduate employees coupled with high technological drive of most 

organizations in response to tougher competition in the competitive markets are the factors 

responsible for graduate unemployment in Nigeria.  

In a related development, Essien and Onukwubiri (2015) in a study found that inadequate 

job skills, lack of investment in industrialization were some of the causes of unemployment 

among graduate youths. In the same vein, Adesola, etal. (2017) in their study discovered that 

graduate unemployment rate has risen due to economic recession, rural-urban migration, 

minimum wage rate and government policy. Supporting the current findings further, Biabani 

(2003) cited in Marzban, Yazdfazeli and Ghodrati (2014) discovered that a mismatch between 

the sufficiently skilled workers seeking employment and demand in the labour market, lack of 

cooperation between universities and governmental organizations, a high proportion of youth 

population, the increase in the participation of women in the labour market, the staying of the 

elderly in the labour market, and the incapability of the private sector in providing job 

opportunities for university graduates are among the causes of graduate unemployment in Iran. 

Onodugo (2015) also found that corruption, lack of political will to implement economic policies 

and reforms, over dependence on oil sector and poor educational planning are the major causes 

of graduate unemployment in Nigeria. Corruption is a cause of graduate unemployment in 

Nigeria. When those in government who are to use public money for building more 

manufacturing industries are busy embezzling the funds for their selfish use, the next is massive 

increase in graduate unemployment rate. 

The respondents also agreed that unemployment increases the rate of armed robbery 

among graduates, unemployment increases the rate of drug addiction and abuse among 

graduates, unemployment increases the incidence of kidnappings among graduates, 

unemployment leads to political thuggery by graduates and unemployment leads to civil unrest 

and internal aggression. This study further supported the finding made by Essien and 

Onukwubiri (2015) which state that over dependence on parents, begging from relatives and 

friends, co-habitation and marriage, armed robbery and prostitution were common socio-

behavioural effects of unemployment among graduate youths. The Finding by Okafor (2008) 

deserves noting. It shows that under-employment has many unimaginable consequences. On 

losing jobs, graduates youths are forced to take up jobs that do not benefit their skills, 
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experiences and educational qualifications; extended period of such situation reduces the 

graduate‘s confidence and ambitions, raises stress levels and consequently reduce life span and 

good health. In a similar vein, Onwubiko (2011) stated that lacking a job often means lacking 

social contacts. Graduates highly yearn for social contacts. The lack of it entails lack of self 

esteem and mental stress and therefore a lack of a sense of responsibility. Another significant 

effect is the loss of one‘s career identity. People become accustomed to the routine of getting up, 

getting dressed in working clothes, and going to the work place. When this is removed in one‘s 

life, it can spur depression and a depressed person is likely to indulge in anything anti-social.  

The frustration and desperation that daily torments the unemployed creates a fertile 

ground for crime to thrive. In recent times, there have been notable adverse social, economic and 

political developments in Nigeria, a consequence of graduate unemployment and under-

employment, particularly exemplified by increasing militancy, violent crimes, kidnapping, 

restiveness and political instability (Ajufo, 2013). The scariest undertone of Nigeria‘s socio-

economic underachievement, by far, is the steady rise in youth crime, nurtured in a climate of 

increasing national income and the simultaneous failure of employment-generation and poverty 

alleviation programmes. Armed insurgencies ravaging the oil-rich and volatile Niger Delta 

region and wanton destruction of lives and property by Boko Haram in the Northern part of the 

country are now competing for space in international headlines. 

From all indications, the reduction of graduate unemployment will translate into 

reduction in crime, and engender sustainable national development. The youths are an important 

part of the society, who should be encouraged to channel their energies to national development 

by being positively engaged in the system, and discouraged from activities that could be 

detrimental to the growth of the country. Therefore, every action taking towards youth‘s 

employment is an action towards crime reduction as well as promoting national development.  

 

5. CONCLUSIONS 

 The study examines the effects of graduate unemployment on Nigeria‘s national security. 

Specifically, the study seeks to attain the following objectives: to determine the causes of 

graduate unemployment in Nigeria and to examine the effects of graduate unemployment on 

Nigeria‘s national security. The design of the study is survey using structured questionnaire as an 

instrument for data collection. Based on the findings of this research, it is concluded that there is 
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a strong connection between unemployment and Nigeria‘s national security. The extent of a 

country‘s security depends on the degree to which it secures job opportunities for its able-bodied 

youths. Graduate unemployment and its relationship with attendant crime are part of major social 

problems affecting the growth and development of this country.  

 

Based on the findings, the following recommendations are made:  

 

(i) There is the need for the curriculum of tertiary educational institutions in Nigeria to 

reflect the need of the employers of labour locally and internationally. This can be done 

through information sharing between curriculum designers and employers of labour 

which can be used during curriculum review process; 

(ii) Governments at all levels should be prudent in spending public funds and effectively and 

judiciously utilize funds for public good. The anti-corruption crusade must be fully 

supported by all and sundry and stiffer penalties be imposed on the perpetrators to serve 

deterrent for others; 

(iii) Since unemployment among graduates is directly linked to insecurity, the Governments 

at all levels should ensure the provision of adequate employment opportunities for the 

teaming unemployed graduate and also support the private sector to do the same by 

providing conducive business atmosphere, incentives and favourable laws and ease in 

doing business;  

(iv) There is the need for entrepreneurship education taught at Tertiary Educational 

Institutions to be based on practice through pedagogies that encourage learning: by doing, 

by experience, by experiment, by risk taking and making mistakes, by creative problem 

solving, by feedback through social interaction; by role playing, by exploring role 

models; and by interaction with the adult world; 

(v) The theoretical aspect of entrepreneurship education should be taught as a course along 

with other general courses offered in the Tertiary Educational Institutions while the 

practical aspect should be done as a pre-NYSC programme (at a time when graduates are 

waiting to be mobilized). This will give ample time for graduates to learn the practical 

aspects of entrepreneurship education. The practice can be continued during their service 

year;  
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(vi) Entrepreneurship education should be incorporated into the curricula of initial education 

(Primary and Secondary education). This will assist in inculcating entrepreneurial 

personal qualities and skills in the learners at an early age so they grow with it; 

(vii) The governments at all levels should endeavour to provide conducive atmosphere for 

private sector investment. This will lead to securing job opportunities for the teeming 

unemployed graduates in the country; 

(viii) There is also the need for governments at all levels to provide soft loans or serve as 

guarantors for graduate entrepreneurs to have access to loans (capital) from commercial 

banks to set up businesses. 
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Abstract 

The growth of an economy depends mainly on the size of the labour force, amount and quality of 

capital formation and the available technology. However, the magnitude of growth is determined 

by the volume and efficient use of the economic growth variables. Given the history of Nigeria 

economy growth, the pattern has been described as ''Volatile, Vulnerable and Disastrous". 

Therefore, this research study examined the relationship between investment, population and the 

RGDP using the ordinary least square method and annual time series data spanning 

between1980-2016. The study has its theoretical framework on the predictions and assumptions 

of the Solow Growth Model. The result suggests that there is a significant relationship between 

economic growth and the variables under observation. The coefficient of investment rate (proxy 

by capital formation) is positive, while that of the Population growth rate is negative. These 

results conform to the Solow Model recommendations for growth: therefore, the government 

should increase the country's capital formation by investing more on education, research and 

development (R&D), and ingredients that enhance capital accumulation.  

Keywords: Solow Growth Model, Economic Growth, Nigeria 

 

INTRODUCTION 

Economic growth viability is influenced by the size of the labour, level of capital and total factor 

productivity which is the technology available for output production in the economy. However, 

the magnitude of growth of a particular country depends on the size and efficient use of the 

economic growth variable. In other words, an economy cannot grow beyond her level of input. 

The growth measurement is required in determining the well-being of the economy and in 

comparison with the rest of the world in order ascertain the overall performance globally. 
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Economic growth, therefore, is the increase in the production of goods and services in an 

economy measured by the GDP.  

Economic growth is dependent on capital accumulation and technological change which leads to 

increase in output productivity. However, capital accumulation is determined by savings rate and 

population growth which in turn determines economic growth.(Solow 1956). Glahe 2005 agreed 

that the employment of savings into productive use is a causality of capital formation. 

(BoopenSawkat 2011) Suggests that private investment is an essential driver of economic growth 

because of its ability to mobilise savings which in turn increases output when combined with 

capital accumulation of all forms. Therefore, Economy that saves more grows more.  

The neoclassical growth theory(Robert Solow1956) states that if an economy invests more than 

it loses through depreciation, its capital stock will grow and if an economy fails more than it 

spends, the economy will deteriorate. Although this might be right to an extent, some scholars, 

however, argued that more capital may be helpful, but not all needed for growth, remarkably, 

even a transfer of funds may not have a profound effect on economic growth (see World Bank 

1999a). In contrast, some believe that the disaggregation of capital accumulation into various 

forms has a tremendous impact on growth in Nigeria (Michael 2013). The growing size of an 

economy depends on the degree of capital formation in the country(Lewis 1995). Lewis argued 

that the quality and quantity of a country's capital stock determines the output and growth rate of 

the economy. Meanwhile, some other scholars opined  that private investment remains the 

primary driver of growth in Africa with a degree of openness (Seetanah & Rojid, 2011) 

The role of savings/investment, capital accumulation and technological change in economic 

growth sustainability and efficiency cannot be ignored. A lot of research work on testing the 

applicability of the various growth model on the Nigerian economy has received a lot of 

attention lately, but this research study proposes to examine further the extent to which these 

variables affect growth, and also test how well a controlled population growth rate can influence 

economic growth in Nigeria?. 

 

THE SOLOW GROWTH MODEL 

The neoclassical growth model is the basis of all modern research on economic growth. The 

model which was developed in the 1950s, explains how saving rate and population determine 

capital accumulation which in turn affects the growth of the economy. Hence, capital 
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accumulation is the tradeoff between the present and the future consumption. It is the part of the 

income that is saved or invested in augmenting future output or income. (Todaro & Smith, 2006). 

He viewed the demand for goods and services in per worker terms and ascertained that 

savings/investment and population growth are salient factors that determine economic growth. 

Higher saving rate leads to more capital accumulation per worker which is proceeded by more 

output per worker.  

On the other hand, a high proportion of population growth rate hurts the growth of the economy. 

An economy with a high population is likely to experience low growth rate because a higher 

percentage of the savings has to be given up to keep the capital-labour ratio constant. The role of 

savings in economic development revealed that countries with higher savings had grown faster 

than countries with lower savings rate; therefore, policies that promote savings are essential in 

economic growth, development and sustainability (World bank 1993). 

Solow further explained that as capital increases, output per worker also increases and moves 

toward a steady state. At the steady state, there will be no room for an increase in per capita 

income if the economy lacks "technological change''. However, in the absence of technological 

change, the relationship between capital per worker and output per worker is not proportional. In 

other words, an increase in the money per worker will not lead to an equivalent rise in the 

production per worker because of the law of diminishing returns to scale; hence, capital 

deepening lower the rate In the long run. 

The equilibrium for an economy is the steady state of convergence where economies with low 

initial capital and output will move to with an increase in the capital ratio overtime, while 

economies with very high initial capital per worker move to as the capital per worker and output 

decreases with time. An increase in savings rate results in a higher steady level of capital and 

output per worker, but this does not affect the long run growth rate of the variables. Solow 

further argued that economies can experience a sustained increase in standard of living over the 

years if their total factor productivity (change in technology) grows otherwise known as Solow 

residual. The Solow residual is an endogenous variable, and an increase in productivity is 

amplified in output generation because of the direct effect through the production function 

coupled with additional favourable impact resulting from the higher capital-labour ratio. 

 

 



 

389 
 

THE NIGERIAN ECONOMY GROWTH 

The growth of the  Nigeria economy was highly respectable and commendable between 1960 

and 1970 with an annual increase of 3.2% in real GDP and 6% annually between 1970 and 1978 

and has been on the average of 2.7 percent from 1982 until the recession in 2015, a disaster since 

independence. Nigeria is  Africa's largest oil producer, yet, about 72% of the population lives 

below the poverty line in 2016. However, a causality for this growth failure is the total 

dependence on oil exportation as the primary source of revenue in the country. Some states 

derive over 80% of its revenue from oil, while others rely on the federal allocation for 

sustenance. Hence, the global commodity market crisis of 2014 had a profoundly negative 

impact on the Nigerian economy in 2015. Prices of oil fell about 66.8%, from $114/barrel in 

June 2015, to $38.0/barrel by December 2015 and a further reduction in 2016 to $32.6 in 

February, these occurrences led to supply shocks for the country.   

The growth of the Nigerian economy can be described as ''weak''.  This growth failure is a result 

of series of socio-economic crisis, such as corruption, misappropriation, poor macroeconomic 

policy implementation, low capital formation, political instability to mention a few. Which are 

the causality of the weakness of the economy in absolute terms given the number of resources 

available for exploration and exportation in commercial terms? Moreover, the performance level 

of the Nigerian economy has been remarkably weak with a questionable degree of fluctuation 

since the collapse of the oil price shocks in 1982. With the decline in the non-oil tradable sector-

agriculture, total reliance on oil revenue resulted in the economic growth disaster in Nigeria till 

date. The Nigerian economy has a volatile "growth history" (Elias, Obi 2005). 

Nigeria is the most significant oil producing country in Africa however despite the vast resources 

available, Nigeria ranks among the most 'unequal countries in the world' according to the UN. 

The Nigerian economy has been characterised by chronic unemployment, poor infrastructure, 

low capital formation, small capital formation, economic policy distortions, high rate of poverty 

and high population growth, among others. Although, some scholars resolved that savings and 

capital accumulation have a positive impact on economic growth see(Olajide 2000, Lewis 1955, 

Glahe 2005, Jhinghan 2003). 

Furthermore, as weak as the growth of Nigeria is, her population growth rate has exploded 

uncontrollably from 37,860,000 in 1950 to about 193,409,540 in 2017 (united nations estimates, 

worldometers 2017 revision), with an annual rate of 2.6 percent while the GDP growth rate 
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stands at 2.7% annually, (ceteris paribus). Meanwhile, if this upward swing in population is not 

adequately managed, it will further increase the unemployment rate, (which increased from 

13.9% in 3rd quarter of 2016 to 14.2% in the 4th quarter) and poverty level. Which are the major 

socio-economic problems that affect the standard of living of the people directly? Therefore, this 

paper seeks to examine the applicability of the Solow growth model to the Nigerian economy 

and to test the effect of a further increase in population on the growth rate. 

 

LITERATURE REVIEW 

Several theories have made attempts to explain the primary determinants of economic growth, 

but for this research study, we will examine The Harrod-Domer growth model, The Neo-

Classical Growth Model, and The Endogenous growth model. 

THE HARROD DOMER MODEL  

The Harrod-Domer growth model was developed in 1939 and 1946, and it is one of the 

precursors of the exogenous growth model.  It explains that an economy's growth rate is a 

function of its level of savings and capital productivity and capital depreciation and that there is 

no need for balanced growth naturally. The model proposed three kinds of growth: Warranted 

growth, Actual growth and the natural rate of growth. The model was criticised based on the 

assumption of all the critical parameters as exogenous   and the fact that there was no room for 

diminishing returns in responding to expansion of one factor relative to another (Essien 2002) 

THE NEO-CLASSICAL GROWTH MODEL 

This model was developed by Robert Solow (1956) on the premise that output growth is a 

function of capital accumulation, labour growth and technological growth. The model proposes 

that per capita income is dependent on the population and savings and that economies will 

converge at a steady state in the long-run. More so, countries with lower people end up with 

higher savings rate, which results in increased capital accumulation hence, economic growth. 

However, the predictions of the model were applicable in some developed countries like the US. 

The US has experienced sustained steady growth since 1960. Germany and Japan also showed 

convergence in the levels of capital per worker after the world war II, with an increase in their 

per capita income,  brought about by rapid growth rate in both economies, and slowed down 

when their per-capita income was closing in on the developed countries as predicted by Solow. 
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Solow also explains that changes in savings affect the level of capital and output per worker only 

in the short run. Another relevant application of the Solow model is the China's ''one-child 

policy'' which was implemented by the Government of China in 1979 to penalise couples with 

more than one child, this policy reduced fertility rate by 70% thereby leading to significant 

growth in savings and overall performance of their economy. The predominant criticism of the 

model is that it recognises technical progress as the only source of long-run growth, but did not 

explain the causes of technological growth. (Essein and Bawa 2007). 

THE ENDOGENOUS GROWTH MODEL 

The endogenous growth model was developed in the 1980s argued that unlike the primary Solow 

model that assumed technological progress is endogenous and opined that economic growth is 

the result of capital accumulation and knowledge accumulation. It further explained that 

technological progress is achieved through 'learning and innovation'. The model identified the 

government as a key player in economic growth and development, also introduced human capital 

and institutions in overall growth objectives. (Essien 2002). 

Several scholars have taken time to analyse the growth level of Nigeria with more emphasis on 

savings capital accumulation and total factor productivity some of which are: 

A recent study empirically tested the Solow growth model and the Augmented Solow model on 

the Nigerian economy using the OLS technique and annual time series data from 1970 - 2012. 

He concluded that while the Solow model was utterly validated in the Nigerian economy, the 

Augmented Solow model does not conform with the dynamics of the country, hence, enabling 

environment should be created for the full implementation of the Solow growth model in 

Nigeria. He noted that the most reliable determinants of Nigerian economic growth performance 

are population growth rate and investment growth rate.  (Rolle Remi, 2015) 

The significance of economic growth determinants using the Johansen Co-integration Test and 

Granger Causality Test was employed to empirically test the relationship between the GDP and 

some selected growth indicators, for the period of 1980-2012. The result showed that there is a 

definite relationship between the GDP and productivity index, stock market capitalisation and 

FDI. (Uwakaeme, 2015 ) 

More so, In an attempt to study the relationship between capital accumulation and economic 

growth, empiricalresearch was conducted using the group unit root test and disaggregated capital 

accumulation. The study further tested their impact on the economy and concluded that the 
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disaggregating capital accumulation revealed the significant effect on economic development 

than the aggregate, hence recommended that the government of Nigeria should prioritise foreign 

capital inflow and that fiscal and monetary policies that encourage domestic investment should 

be pursued.  (Baghebo, 2013). 

A research study on the role of savings in economic growth was conducted by examining the 

relationship between the duo in a developing country like Nigeria using time series data from 

1970 - 2006 employing the Toda and Yamamoto's (1995) methodology to establish the causal 

relationship between the duo. In his study, he concluded that there is a definite co-integration 

that indicates a stable long-run equilibrium and that the role of FDI compliments the causality 

between savings and economic growth in Nigeria. (Oladipo, 2010) 

To understand the Nexus of R&D, and Economic growth, TFP (Total factor productivity) was 

defined as the percentage of economic growth that is not accounted for by labour and capital and 

is measured it by Research and Development (R&D) for the study. Using an observation size of 

37 years (1977-2007) and estimating methodology of OLS technique, the result reviewed that 

labour and capital have a direct impact on economic growth in Nigeria, though labour plays a  

more significant role in economic growth than capital. (Akinwale, Dada, Oluwadare, Jesuleye, & 

Siyanbola, 2012) 

Also, another research studydecomposed the sources of growth using the accounting framework 

using time data from 1980-2007 concluded that a moderate level of TFP combined with capital 

accumulation, openness and education among others are important factors of growth in the 

COMESA region. (Seetanah & Rojid, 2011) 

 Capital Accumulation is essential in attaining sustainable economic growth in Nigeria. A study 

was conducted using the neoclassical growth model assumption on capital accumulation to 

ascertain its applicability in the Nigerian economy setting, time series data for the periods (1980-

2014) was used while the Vector Auto-Regressive model was employed. The result shows that 

capital accumulation in all forms has not been achieved in Nigeria. (Hassan, Sule, & Abu, 2016) 

Mathematically modified the basic Solow model stating that a negative population growth rate 

affects the dynamics of the standard technical change(AK) and concludes that the revised model 

is more productive than the primary and depreciation and technology (AK) now play a 

fundamental role in the convergence phenomena. (Massimilliana, 2011) 
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The Higher Education-Led Growth (HELG) hypothesis in North Cyprus was examined, and the 

result revealed that in the long-run, there exists a relationship between the real income growth of 

the country and its capital, labour and higher education which are the determinants. The result 

further revealed that there is a convergence of real income growth to the equilibrium level in the 

long-run.(SamiSalih, 2012) 

The effect of Government expenditure on economic growth in Nigeria was examined using 

disaggregated, and sectoral expenditure analysis and the Error Correction Mechanism, (ECM) 

concluded that Total Expenditure Education is highly statistically significant for growth long run 

and short run growth of the economy. (Chude Chude, 2013) 

METHODOLOGY 

The Basic Solow Model has been tested and concluded to conform to the Nigerian economy 

while the Augmented Solow model was rejected as a theoretical framework for growth in 

Nigeria. (Rolle Remi, 2015) Hence, this study will utilise the OLS technique in estimating the 

relationship between savings and population in other to determine their impact on economic 

growth in Nigeria. The study will further employ annual time series secondary data, spanning 

from 1980-2016. The data will be obtained from the CBN statistical bulletin, World development 

indicators CD-ROM, etc. The OLS regression technique is chosen because of its consistency, 

efficiency, sufficiency and un-biasedness as compared to other methods. Also, secondary data is 

preferred because of accuracy. 

MODEL SPECIFICATION 

The model seeks to regress the population growth rate and investment growth rate on the real per 

GDP and to test the extent to which population growth rate affects the real GDP of the country. 

Therefore: 

RGDP=Bo + B1lnIRt + B2LnPRt+ Ut 

Where RGDP= Real gross domestic product 

INVR  = Investment rate (to be proxied by capital formation) 

                   PR = Population growth rate 

                     U = Stochastic Error term 

                      t = Time under review 

                    Ln = Natural logarithm 

Bo, B1 and B2 are parameters to be estimated. 
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THE METHOD OF ANALYSIS 

The model will be analysed using the ordinary least square method. The apriori expectation of 

the parameters B1 and B2 are 0.5 and -0.5 respectively according to the specification of the 

Solow model. The study will use the approach utilised by (Rolle Remi, 2015) to test the signs 

and sizes of the elasticity parameters whether or not they conform to the apriori expectation and 

the goodness of fit of the model.This study will be conducted using secondary data sourced from 

the Central Bank of Nigeria Statistical Bulletin, Penn world table, World data indicators, 

National Bureau of statistics etc. The data to be regressed are the population growth rate, the real 

gross domestic growth rate and the investment growth rate which will be proxied by gross capital 

formation all within the coverage of 1980-2016. The population growth rate represents the 

exogenous labour force growth rate.   

DATA PRESENTATION AND ANALYSIS OF ESTIMATED MODELS 

In this Basic Solow Model, the RGDP was regressed on the population growth rate and 

investment growth rate. The model is presented below, and its analysis follows: 

Table 1 

Dependent Variable: RGDP   

Method: Least Squares   

Date: 02/07/18   Time: 15:25   

Sample (adjusted): 1980 2015   

Included observations: 36 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 12.09264 2.148242 5.629085 0.0000 

NPGR -3.219148 2.493863 -1.290828 0.2057 

GCF 0.705314 0.127582 5.528307 0.0000 

     
     R-squared 0.576917     Mean dependent var 25.93866 

Adjusted R-squared 0.551276     S.D. dependent var 0.486647 

S.E. of regression 0.325990     Akaike info criterion 0.675754 

Sum squared resid 3.506890     Schwarz criterion 0.807714 

Log-likelihood -9.163579     Hannan-Quinn criter. 0.721812 
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F-statistic 22.49946     Durbin-Watson stat 0.261609 

Prob(F-statistic) 0.000001    

     
     source: Author's Computations 

                       R2 = 0.57 

      F-statistics = 22.499 

       D-Watson  = 0.2616 

 B1= 0.70 and B2 =-3.21 (This indicates that the coefficients are significant at 1 & 5%) 

CONCLUSION AND RECOMMENDATIONS 

The findings of the study can be summarised below:  

The Estimated model depicted by the table essentially supports the basic assumptions of the 

Basic Solow Model. First of all, the model reveals that the population growth rate explains 57% 

of the variation in RGDP and the investment growth rate,(proxy by capital formation); thus, 

population growth rate and investment growth rate are reliable determinants of economic growth 

in Nigeria.   

Secondly, the signs of the coefficients of the estimated parameters B1 and B2 supports the 

restrictions of the Solow model concerning savings/investment and population growth. However, 

according to the result, a percentage increase in population growth rate will cause a 32% 

decrease In Real GDP, while a unit increase in gross capital formation will produce a 70% 

increase in Real GDP. The value of the R-squared indicates that the Model explains 57% of the 

variation in Real GDP, and the coefficient of the F-statistics suggest that the model is 

mathematically specified. Finally, the D.W statistics is less than two which indicates the absence 

of any econometric anomaly in the Model. 

The Basic Solow model perfectly conforms with the Nigeria economic data,( (Rolle Remi, 

2015). The model showed that both population growth rate and savings growth rate significantly 

affect the real gross domestic product (RGDP) of the country. While the coefficient of the 

population growth rate is negative, that of investment is positive. The implication of this is that 

the Government should invest more in the economy by creating enabling an environment for 

business to thrive in the country. Also, since Net exports enhance capital in-flow, hence, 

production of exportable goods other than oil should be increased and standardised to compete in 

the Global market.   
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Also, efforts should be made integrate policies that improve Human Capital Development, Skills 

Acquisition and Development at all levels. It is deduced that the Nigerian population is on the 

rise; however, equipping the working age population will, in turn, increase the size of the labour 

force and ensure higher productivity. Hence, the government should improve the quality of all 

forms of  Education in the country.  
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Abstract 

 

This study is to examine the impact of exchange rate volatility on manufacturing production in 

the Federal Capital Territory (FCT) Nigeria. 

In carrying out the study, a comprehensive review of the literature was performed to ascertain the 

effect of exchange rate volatility on manufacturing generally and the particular case of Nigeria. 

Using quarterly data covering 2010 Q1 to 2017 Q2 and OLS regression analysis, the study found 

that exchange rate fluctuations positively and significantly influence manufacturing output in 

Nigeria including the FCT, while rising inflation and lending interest rates have adverse effects 

on producing production as expected.  

Therefore, to improve manufacturing output, the exchange rate of the Naira should be held stable 

while inflation and lending rate should be low but reflective of the economic fundamentals of the 

Nigerian economy. Thus, the fiscal and monetary authorities should carefully coordinate and 

pursue stable fiscal and monetary policies. 

 

Keywords: Exchange Rate, Inflation, Interest Rate 

 

1. Introduction 

i. Background  

As an open developing economy, movements of the naira exchange rate have a profound 

influence on economic activities especially manufacturing in Nigeria, including the Federal 

Capital Territory. Manufacturers in Nigeria depend primarily on imported machinery and 

materials for their operations. As such, adverse movements of the exchange rate impede their 

investments planning, output and profitability. 
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Given this, various governments introduced industrial policies to insulate the manufacturers from 

the vagaries of exchange rate volatility. Import substitution was the first significant effort in this 

direction. The trust of the system was attracting the local establishment of the industries and 

production of their intermediate output locally. However, the regulatory, policy and operating 

environment limited the competitiveness and profitability of those industries and contributed to 

the ineffectiveness of the import substitution policy. Other systems have been introduced over 

the years without achieving their policy objectives. Currently, the government has launched 

multiple foreign exchange windows and rates to cater for manufacturers. Despite this policy, the 

apparent exchange rate subsidy has not impacted quite positively on manufacturers because of 

the additional cost of self-provided underlying infrastructure which is not borne by their foreign 

competitors, leading to high cost of production. With their products very expensive consumers 

prefer those of their foreign competitors, thus rendering them unproductive and unprofitable. 

The private sector on its own has adopted various strategies to cushion the impact of exchange 

rate volatility on their operations. The critical measure is backward integration by which many of 

the conglomerates, in collaboration with many farmers, establish expansive farms and outreach 

programmes which help them to source inputs for their manufacturing process locally. While 

some successes have been recorded in this endeavour, it has also been stated that those inputs are 

not readily used in the imported equipment and needs further benefaction which requires 

importation of new material for them to work efficiently. Thus, the negative cycle of the impact 

of exchange rate volatility which does not allow for efficient investment planning and associated 

return/profitability continues. 

The primary source of the exchange rate volatility is the unstable/limited supply of foreign 

exchange in the face of high demand by stakeholders. Nigeria's dependency on sales of crude oil 

as the primary international exchange earner exposes it to the vagaries of the crude oil market. 

The efforts of the monetary authority, the Central Bank of Nigeria (CBN) to manage the 

volatility at times accentuates it because of reliance on non-market fundamentals reflective 

policy measures. Some of these actions include administrative controls and multiple foreign 

exchange windows and rates. 

ii. Importance of Study 

Because of the central position of foreign exchange and its price to sustained manufacturing 

production, a continues study of this phenomenon will help in finding a long-lasting policy 
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measure that would either eliminate or minimise the negative impact of exchange rate volatility 

on manufacturing output in Nigeria.  The study, therefore, intends to investigate the leading 

causes of exchange rate volatility in Nigeria, its impact on manufacturing activities, especially in 

the FCT and proffer solutions on how to eliminate/ minimise its adverse effects. Removing or 

reducing exchange rate volatility will significantly enhance investment and production planning 

as well as employment, output and profitability. 

iii. Research Gaps 

One of the main research gaps this study wants to fill is the role of the CBN in managing the 

exchange rate volatility. The study will also explore the impact of exchange volatility on 

manufacturing in the FCT which is not a major manufacturing hub. 

The rest of the paper will cover the methodology for the study in Section 3 while data and 

analysis of the result will be the subject of Section 4. The paper will be concluded in Section 5 

where the summary, policy recommendations and conclusion will be provided. As it is common 

practice, a compilation of relevant referenced literature will be given in the reference section.  

 

2.0 Literature Review  

The economic literature is vibrant with studies on the effect of exchange rate changes on the 

economy including manufacturing output. Clipeta, Meyer and Muzindutsi (2017) investigated 

the impact of exchange rate movements and economic growth on job creation in South Africa 

using vector autoregressive (VAR) model and multivariate co-integration techniques. They 

found that in the short and long run, economic growth impacts positively on employment while 

variation in real exchange rate affects employment negatively.  

Aro-Gordon (2017) studied the relationship between exchange rate and export performance in 

Nigeria and concluded that exchange rate movements have limited impact on exports, implying 

that the long-held view of using the exchange rate as a tool to stimulate exports does not hold in 

the Nigerian case. Similarly, Sani and Hassan (2016) examined the effects of exchange rate 

volatility on outputs in some selected English speaking ECOWAS countries, including Nigeria. 

Their result showed mixed results on the impact of exchange rate volatility on outputs of the 

various states. On their part, Oniore, Gyang and Nnadi (2016) delved into the effects of exchange 

rate fluctuations on private domestic investment performance in Nigeria using descriptive 

statistics and econometric techniques. They concluded that exchange rate depreciation and 
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interest rate do not stimulate private domestic investment in Nigeria. Okolo, Ugwanyi and 

Okpala (2016) evaluated exchange rate volatility, its determinants and effects on the 

manufacturing sector in Nigeria. They concluded that exchange rate volatility impacts negatively 

on Nigerian manufacturing output as should be expected. In the same vein, the deregulation of 

foreign exchange market and its effect on industrial production in Nigeria was analysed by 

Ailemen, Akhanolu and Chibuzor (2016). They found, among other things, that exchange rate 

deregulation has an adverse but insignificant effect on industrial production.  

Isola, Oluwafunke, Victor and Asaleye (2016) studied the impact of exchange rate fluctuation on 

economic growth in Nigeria between 2003 and 2013 using Autoregressive Distributed Lag 

(ARDL) model. Their empirical analysis suggests that exchange rate fluctuations do not affect 

economic growth in the long run even though the short run impact was observed. Adeniran, 

Yusuf and Adeyemi (2014) also investigated the effect of exchange rate fluctuation on the 

Nigerian economic growth relying on OLS estimation method. The results show that exchange 

rate has a positive but insignificant impact on economic growth.  

On the other hand, Sola, Obamuyi, Adekunjo and Ogunleye (2013) examined the implication of 

manufacturing performance in Nigeria for sustainable development. They found a negative 

relationship between manufacturing and exchange rate among other factors. Enekwe, Ordu and 

Nwoha (2013) investigated the effect of exchange rate fluctuations on the manufacturing sector 

in Nigeria covering 1985 to 2010, using descriptive statistics and multiple regression analysis. 

The result of their study indicated that exchange rate fluctuations had a positive and significant 

effect on manufacturing during the study period.    

Usman and Adejare (2013) in their study on the effect of exchange rate volatility on the Nigeria 

economy (1991-2010) used statistical analysis to show that movements in exchange rate did not 

affect oil and non-oil exports. Ehinomen and Oladiqo (2012) examined the relationship between 

exchange rate management and the manufacturing sector performance in Nigeria using OLS 

multiple regression analysis. From the results of their study, they concluded that exchange rate 

depreciation had no significant relationship with manufacturing productivity. On the other hand, 

the study implied that exchange rate appreciation had a substantial relationship with domestic 

output and promoted the growth of the manufacturing sector. In another paper, Usman and 

Adejare (2012) investigated the effects of foreign exchange regimes on industrial growth in 
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Nigeria. They concluded that the exchange rate has a significant impact on economic growth in 

Nigeria.  

Adedokun (2012) on his part examined the employment effect of exchange rate volatility in 

Nigeria‘s manufacturing sector. Using a Generalized Autoregressive Conditional 

Heteroscedasticity (GARCH) modelling technique, he found that exchange rate volatility has a 

significant and positive effect on manufacturing employment. Akpan and Atan (2011) 

investigated the impact of exchange rate movements on real economic output growth. Their 

results suggest that there is no significant relationship between changes in exchange rate and 

output growth. 

David, Umeh and Ameh (2010) studied the effect of exchange rate fluctuations on the Nigerian 

manufacturing sector for the period covering 1986 to 2005. Using regression analysis, they found 

that exchange rate fluctuations, mainly depreciation has an adverse impact on the manufacturing 

industry because of its reliance on importation of inputs to the manufacturing process. In a 

similar study, Idowu examined the effect of exchange rate volatility on industrial production in 

Nigeria and concluded that both of them are negatively related. However, he found a positive 

relationship between exchange rate volatility and agricultural output.  

3.0 METHODOLOGY 

Following on the literature and theoretical foundations, the study on the impact of exchange rate 

volatility on manufacturing production in the FCT will involve time series data analysis covering 

the period 2010 Q1- 2017 Q2. The chapter includes sections on Theoretical Framework, Model 

Specification, Model Estimation Techniques and Data Sources and Collection. 

3.1 THEORETICAL FRAMEWORK 

In line with Ehinomen and Oladipo (2012), three primary theoretical models for studying 

exchange rate determination are the balance of payment models (BOP,) monetary model and 

Portfolio–balance model. The models are based on the assumptions on the effect of capital flow 

arising from trade, and importance of asset market changes and substitutability in exchange rate 

determination and their impact on the economy.  

3.2 MODEL SPECIFICATION. 

The basic model involves using the manufacturing output in the FCT to be proxied by the FCT 

gross domestic output manufacturing component, GDPMF as the dependent variable and 
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exchange rate of the naira to a dollar (er), inflation (inf), interest rate  (IR), as the independent 

variables. 

Specifically, 

 GDPMF = a0+a1er+a2inf +a3ir+u. 

Where 

a0,a1,a2,a3 are the parameters to be estimated. 

u is a stochastic error term covering unexplained terms. 

It is expected that the estimated parameters a1,a2, and a3 will be positive, negative and negative, 

respectively. In other words, appreciation of the exchange rate in our import-dependent economy 

will have a positive effect on manufacturing while increases in inflation and lending interest rate 

will have an adverse impact on production. Various other specifications may be employed to 

obtain more robust results. 

3.3 MODEL ESTIMATION TECHNIQUES 

The study will use Ordinary Least Squares (OLS) estimation method, complemented by error 

correction and autoregressive models as the need arises. As it is customary, the variables will be 

tested for stationarity of data (Unit root) using Augmented Dickey Fuller (ADF) method and the 

existence of co-integration between the dependent and independent variables. 

3.4 DATA SOURCES AND COLLECTION 

The secondary quarterly data for the study covering 2010 Q1- 2017 Q2 will be sourced from the 

Central Bank of Nigeria Annual Reports and the National Bureau of Statistics (NBS) database. 

The 30 quarterly data series will be long enough to ensure efficient and reliable estimates. 

4.0 DATA AND ANALYSIS OF RESULTS  

The results of data analysis using OLS regression is provided below. Before this, standard tests 

for the existence of unit root and co-integration were performed with satisfactory outcomes. The 

estimation used quarterly data spanning 2010 Q1 to 2017 Q2, thus, giving 30 observations. In the 

absence of State/FCT disaggregated GDP data, the Nigerian global manufacturing data were 

used as they were expected to follow the same trend. 
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Regression Results 

 

Definition  

 

Man = Manufacturing data 

INF = Inflation 

EXR = Interbank exchange rate 

L = Log 

MLR = Maximum lending rate 

EXRBDC = BDC Exchange rate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dependent Variable: LMAN   

Method: Least Squares   

Date: 02/06/18   Time: 12:00  

Sample (adjusted): 2010Q1 2017Q2  

Included observations: 30 after adjustments 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     INF -0.055088 0.010495 -5.248881 0.0000 

LEXR 0.963013 0.159224 6.048185 0.0000 

MLR -0.057675 0.042523 -1.356335 0.1867 

C 10.81817 1.437962 7.523269 0.0000 

     
     R-squared 0.843296     Mean dependent var 14.10536 

Adjusted R-

squared 0.825215     S.D. dependent var 0.227740 

S.E. of regression 0.095212     Akaike info criterion -1.741861 

Sum squared resid 0.235697     Schwarz criterion -1.555034 

Log-likelihood 30.12791     Hannan-Quinn criter. -1.682093 

F-statistic 46.63938     Durbin-Watson stat 0.791329 

Prob(F-statistic) 0.000000    
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Dependent Variable: LMAN   

Method: Least Squares   

Date: 02/06/18   Time: 12:03  

Sample (adjusted): 2010Q1 2017Q2  

Included observations: 30 after adjustments 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     INF -0.057768 0.009493 -6.085370 0.0000 

LEXRBDC 0.646378 0.091857 7.036785 0.0000 

MLR -0.052810 0.037932 -1.392237 0.1756 

C 12.33694 1.045708 11.79770 0.0000 

     
     

R-squared 0.870139 

    Mean dependent 

var 

14.1053

6 

Adjusted R-

squared 0.855155     S.D. dependent var 

0.22774

0 

S.E. of regression 0.086674 

    Akaike info 

criterion 

-

1.92975

5 

Sum squared resid 0.195323     Schwarz criterion 

-

1.74292

9 

Log-likelihood 32.94633 

    Hannan-Quinn 

criter. 

-

1.86998

8 

F-statistic 58.07150     Durbin-Watson stat 

1.00115

2 

Prob(F-statistic) 0.000000    

     
      

From the results, theoretical expectations were met. Specifically, appreciation of the exchange 

rate increases manufacturing production because of the reduction in the cost of imported factor 
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inputs. At t- statistics equal to 6.048, exchange rate movements have a significant impact on 

manufacturing production. 

On the other hand, as expected, increases in inflation and lending interest rates have negative and 

significant (t=-5.2488) impact on manufacturing through the lending rate was not very 

substantial at t=-1.3563.  The high significance of the constant term, C, means there were 

important omitted variables in the model specification. 

At R-squared equal 0.8433, the model explanatory variables explained over 84% of the 

movements in manufacturing production. 

Alternative specifications were tested, but the results were very similar to those reported. 

Overall, the results reflected the expectations of the model. 

5.0 SUMMARY AND CONCLUSION 

The study set out to investigate the impact of exchange rate volatility on manufacturing 

production in the FCT. 

After a review of the factors influencing exchange rate volatility, the study identified 

unstable/limited supply of foreign exchange in the face of its high demand, and the exchange rate 

management policy of the Central Bank of Nigeria as the leading causes of the volatility, 

suggesting that a more market-reflective system will be ameliorative to the fluctuation. 

In proceeding with the study, a comprehensive literature review was carried out to gauge the 

state of the knowledge on the effect of exchange rate volatility on manufacturing generally and 

that of Nigeria, in particular. The consensus is that exchange rate volatility has an impact on 

economic growth and manufacturing through the significance level depended on the period of 

study and model specification and estimation method. 

Using quarterly data covering 2010 Q1 to 2017 Q2 and OLS  regression analysis, the study 

found that during the study period that movements in exchange rate positively and significantly 

influences manufacturing production in Nigeria including the FCT. On the other hand, rising 

inflation and lending interest rates have adverse effects on producing output as expected. 

Given the above, it is recommended that for government to improve manufacturing output, the 

exchange rate should be held stable and not allowed to depreciate above the market fundamentals 

which will raise the cost and negatively affect investments. Similarly, a sustainable and stable 

macroeconomic environment characterised by low inflation and lending rate reflective of the 
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economic realities should be encouraged all the time. In other words, the Federal government 

should adequately coordinate and pursue stable fiscal and monetary policies. 

In conclusion, the results of the study confirm the general view that a conducive and stable 

macroeconomic environment, characterised by the stable exchange rate, and low inflation and 

the lending interest rate is a pre-condition for sustainable economic growth and development, 

including manufacturing production. 
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Abstract 

This paper examines the nexus between rail transportation and economic performance in Nigeria 

from 1970-2015. Economic growth and employment rate were used to measure economic 

performance while public investment on rail, volume of passengers and freight were used as rail 

transportation variables. The data used was tested for stationary using Augmented Dickey Fuller 

(ADF) test while the co-integration was conducted using Johansen‘s co-integeration test. Vector 

Error Correction Model (VECM) was employed for the empirical analysis. The results show that 

there is long run relationship between rail transportation, economic growth and employment 

generation in Nigeria. VECM have the expected negative sign, and is between the accepted 

region of less than unity. It also shows speed of adjustment towards equilibrium. Also from the 

results, it shows that public investment on rail and volume of passengers has positive impact on 

economic growth and employment generation while volume of freight has negative impact on 

economic performance. It was therefore recommended that, the government should increase its 

expenditure on rail sub-sector by rehabilitating the old rail tracks, construct new ones and buy 

new coaches and locomotives with will facilitate movement of passengers, goods and services 

(freight) across Nigeria. This will enhance trade and in-turn increase growth and employment in 

Nigeria. Government should deregulate the rail sub-sector by allowing private sector as operators 

while the government perform regulatory role.  

Keywords: Rail Transportation, Economic Performance, Vector Error Correction Model 

1. Introduction 

Transport plays a pivotal role in the economic, political and social development of any nation. In 

Nigeria with the population of over 170 million people and occupies land mass of 923,768.64 

square kilometers and with this large geographical land mass, transportation becomes a crucial 

and an imperative instrument for linking the country economically, socially and politically 
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(National Transport Policy, 2014). At present, the Nigerian transport system functions in a crisis 

situation and one of the principal causes identified was a major imbalance between the needs of 

the Nigerian society and economy for adequate transport facilities and ability of the transport 

sector to meet such demands. These imbalances in supply and demand for transport capacity 

overall and development of the different modes of transport necessitated the need for transport 

infrastructure investment. 

 

Transportation infrastructure investment is critical to the economic well-being of Nigeria. These 

investments enhance mobility and provide our people with increased business and work 

opportunities. Advancing integrated, multi-modal networks provides travel options that improve 

connectivity, affect the health and well-being of urban and rural communities, and contribute to 

creating ―smart‖ cities through the 21st century. Also, continuous re-investment is important to 

sustaining and advancing the Nigerian‘s competitive advantage in the worldwide marketplace. It 

allows companies to establish lean supply chains and deliver competitively priced products and 

services, while at the same time achieving healthy profit margins. The multiplier effects are vast, 

stimulating expansion reinvestment by companies in all sectors, particularly those engaged in 

engineering and construction, manufacturing, and advanced information and communication 

technologies and systems (Bonakdarpour, Brodesky & Campbell, 2014). 

 

The role of public infrastructure in the process of economic growth has received a wide attention 

since the contributions of Aschauer (1989) and the theoretical model of Barro (1990). These 

works showed that public capital generates spillover effects for the private sector. This view has 

been questioned in subsequent studies. It has been argued that while public investment may be 

considered as a factor input that contribute to economic growth, the way it is financed may 

crowd out private investment (Mittnik & Neumann, 2001). The main criticism of government 

intervention is that it is not as effective as market forces in allocating resources. 

 

In many countries, rail transport has and continues to play a catalytic role in bringing about 

socioeconomic development. It contributes substantially to the movement of passengers and 

freight (goods). Indeed, railways can provide the most cost-effective, affordable, energy saving 

and environmentally friendly form of transport, when traffic densities are high. When properly 
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integrated with other modes of transport, economic levels of traffic can be consolidated to enable 

the railway provide efficient services for high density flows of homogenous traffic carried over 

relatively long distances, including high volumes of containerized cargo or bulk freight such as 

oil, coal, steel or agricultural produce. Rail transport could be energy flexible and energy 

efficient, when electric traction is used. 

 

The Nigerian railways rail network consist of 3,505 kilometers of single track route of 1,067mm 

(narrow) gauge and 277 km of the standard gauge construction of 1,435mm (Ajaokuta - Warri 

line). It traverses from the South-West (Lagos) to the North-East (Maiduguri) and from the South 

(Port Harcourt) to the North-West (Kaura - Namoda). Equally, new railway lines are being 

constructed in standard guage (1,435mm). These include: Ajaokuta - Warri of 277km; Kaduna - 

Abuja line of 186km while scope of work for Lagos - Ibadan segment is under review together 

with its cost implications. The primary reason for constructing the railways was partly 

administrative: to provide a link between the northern and southern parts of Nigeria and partly 

economic: to enhance the evacuation of mineral resources and agricultural products from the 

hinterland to the seaports, for onward shipment to overseas markets in Europe (Nigerian Railway 

Corporation, 2015).  

 

Several years after independence, Nigeria transport infrastructures investment still remains 

primary in Nigeria‘s transport system. While the maritime sector has been developed in terms of 

capacity and fair country-wide spread, the rail sector continues to be bogged by systemic neglect 

(Akwara, Udaw & Ezirim, 2014). 

From the foregoing, this study seeks plausible answers to the following research questions: 

i. Does public investment in rail transportation has positive impact on economic growth in 

Nigeria? 

ii. Is there any significant impact of volume of freight from rail transportation on economic 

growth in Nigeria? 

iii. Does volume of passengers from rail transportation has positive impact on economic growth 

in Nigeria? 

iv. Is there any significant impact of public investment in rail transportation on employment 

generation in Nigeria? 
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2. Empirical Review 

There are many empirical studies on the impact of rail transportation and economic performance 

as relate to economic growth across the world (developed, emerging and developing countries).  

Yoshino and Abidhadjaev (2015) examined the nature and magnitude of the impact of railway 

infrastructure provision on regional economic performance in Uzbekistan. They employed an 

estimation examining regional, spillover, and connectivity effects from the railway connection, 

as well as the anticipation, launch, and postponed effects of such a connection using difference-

in-difference methodology linking the changes in the growth rate of regional-level economic 

outcomes in affected regions to the newly built railway connection in the southern part of 

Uzbekistan. The empirical results suggest that the Tashguzar–Boysun–Kumkurgon railway line 

in Uzbekistan encouraged an increase of around 2% in growth rate of the region due to 

connectivity effects by increasing the industry value added and services to approximately 5% 

and 7%, respectively. Positive and significant changes in the industrial output of the directly 

affected and neighboring regions mostly took place during construction period of railway. They 

suggested rail infrastructure provision should mirrored throughout the transition economies of 

Central Asia, as well as in other developing countries of Asia that might share a commonality of 

processes accompanying emerging markets. 

 

Mitwallyova, Jankovic, Kaderabkova and Cermekova (2015) focused on the influences that 

quality railway infrastructure has on the life of a given country. The cluster analysis was 

employed to prove or refute the hypotheses death. The data entered into the analyses were 

adopted from Eurostat, OECD and UIC. The role of railway transportation is viewed from the 

point of employment, analyzing individual factors and indicators using the cluster analysis. They 

found out that there is a clear correlation between the growth of GDP and the more intensive use 

of the railway for passenger transportation in average numbers over a longer monitored term 

most European countries. Countries like Great Britain, Switzerland and Germany are able to 

utilize the potential of their railways to their maximum both in passenger and freight transport. 

 

Ojekunle (2015) examines the commercial viability of rail passenger and freight operations using 

its operation data from 2012 to 2014. The data collected were analyzed using both descriptive 
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statistics and regression analysis. The variables used were volume of passenger, freight carried, 

operating cost, number of trips, number of locomotives/wagons and coaches available. The result 

shows that operating cost, number of trips, the capacity of train service and volume of freight 

carried were major determinants of estimating revenue generated from passenger operation. The 

variables account for 90.2% of the factors that determine the amount of revenue generated from 

freight operation s of rail transportation in Nigeria. The NRC ran its operation at an average 

annual loss of 58.3% for passenger operation and 32.8% for freight operation. However, it is 

revealed that increase in the operational capacity of NRC will enhance the commercial viability 

of rail services in the country. It is therefore suggested that rail operational capacity should be 

increased by providing more locomotives, wagons, coaches and improving its operational 

efficiency.  

 

Ayantoyinbo and Ekundayo (2015) examined the relative importance of the transportation 

sectors in the Nigerian economy by exploring the extent of the inter-sectorial connectedness of 

transportation sectors with other sectors of the economy. Using Leontief input-output table for 

2011, the backward and forward linkages for road transport, rail transport & pipelines, water 

transport, air transport and transport services in Nigeria were computed. Rail transport and 

pipelines, water transport, air transport and transport services were found to be backward-

oriented while road transport was found to be forward oriented. They concluded that there is 

therefore need for government to resuscitate the sector through investment in transportation 

infrastructure, especially in the transportation sector that do not have high forward orientation 

like rail transport and pipelines, water transport, air transport and transport services. 

 

Lingaitisa and Sinkevičiusb (2014) studied the relations between the passenger transport by 

railway and macroeconomic processes of a country (region), the correlation and regression 

statistical analysis of people‘s income, consumption, motorization, and change in population, 

unemployment and passenger circulation were used. The 2001–2012 statistical research 

indicators for Lithuania were used. The result shown that, due to the increased motorization as a 

result of the growing standard of living, the amount of railway passengers is decreasing, negative 

– reverse correlation coefficients between the passenger transport and the indicators of GDP, 
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average wage, final consumption expenditures were found. Also close correlation of the 

passenger transport and the change in population were recorded. 

 

Apanisile and Akinlo (2013) examined the link between rail transport and economic growth in 

Nigeria over the period 1970-2011 using Error Correction modeling approach. The economic 

variables used were; GDP, capital, government expenditure on rail, rail and hip between inflation 

and economic growth in Nigeria over the period under review. This explains the decadence in the 

sector due to the neglect of the sector by the government. The study therefore concluded that 

government should embark on development policies that will aim at strengthening the sub-sector 

of the economy so that it can operate in its full capacity and neutralize the decadence that is 

evident in the sector.  

 

Siyan, Hassan and Mohammed (2013) investigated the role transportation infrastructure played 

in promoting job creation and economic growth. The study employed the OLS methodology 

using data from 1981 – 2010, the result showed that various forms of transportation is important 

for unemployment at different degrees and with different effects. Pipeline, water and air 

transport activities reduced unemployment. With air transport and electricity outputs had positive 

effects with road and water transport had negative and significant impact. They suggested that 

there is need for the government and other stakeholders in the economy to channel more 

resources into the development of economic infrastructure particularly transportation in other to 

increase industrial, create more jobs and reduce poverty. 

 

Furthermore, Herranz-Loncán (2011) examined the role of railways in export-led growth of 

Uruguayan economy using OLS estimation. The results showed that Uruguayan railways did 

produce some positive effects. It integrates the national market while also promoting the political 

and administrative unification of the country. However, their economic impact was much lower 

than in other countries of the region that experienced export-led growth. This indeed has affected 

the growth prospects of the Uruguayan economy. The study concluded that Uruguayan case 

provides a clear-cut example in which geography limited the potential of railway technology to 

generate significant levels of economic growth. 

 



 

414 
 

Atack, Bateman, Haines and Margo (2010) investigated whether railroad induced economic 

growth in the American Midwest for the period 1850-1860. Using a newly developed GIS 

transportation database method, the study examined the focusing on two indicators of broader 

economic change, population density and the fraction of population living in urban areas. The 

difference in differences estimates (supported by IV robustness checks) strongly suggest that the 

coming of the railroad had little or no impact upon population densities just as Albert Fishlow 

concluded some 40 years ago. However, the results also imply that the railroad was the reason 

for Midwestern urbanization, accounting for more than half of the increase in the fraction of 

population living in urban areas during the 1850s. 

 

In addition, Ramirez (2001) studied the impact of rail transport on the Colombian‘s economic 

development using panel data set for the period 1914-1980. The study adopted fixed effect 

model and found out that railroads did not play an overwhelming role in the Colombian 

economy, in contrast to other Latin American countries with similar rail transportation system 

such as Brazil and Mexico. In addition, the study found out that railroads caused expansions in 

coffee exports, but the magnitude of these effects were lower than those suggested in the 

literature. 

 

3.0 Methodology 

Model Specification 

The methodology to be employed is the Vector Error Correction Model (VECM) for estimation 

of the time series data. We use VECM to enable us examine the impact of rail transportation on 

economic performance in Nigeria. Following the work of Mankiw et al. (1992); Ijaiya and 

Akanbi (2009); and Esfahani and Ramrez (2003), we adapt the model of Apanisile and Akinlo 

(2013) with the functional relationship specified as follows:  

 

      (                     
     )       3.1 

      (                        )       3.2 
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In other to capture the responsiveness of the dependent variables (GDP and EMP) to the 

explanatory variables (PIR, VOF, VOP, INF, INT), we take the log of equations (3.1) and (3.2) 

which can be expressed for the estimation of the parameters as following:  

 

                                                         3.3 

                    
                                         3.4 

 

In the model represented by equations (3.3) and (3.4), GDP is the Gross Domestic Product while 

EMP is the employment rate, and used in the equations as measurement of economic 

performance other variables in the model are defined as Public Investment on Rail Transport 

(PIR), Volume of Freight (VOF), Volume of Passengers (VOF), Inflation Rate (INF) and Interest 

Rate (INT). 

      and       are  Parameters to be estimated while    is error term. 

 

4.0 Estimation and Interpretation of Results  

This study employs time series data to analyze the nexus between rail transportation and 

economic performance in Nigeria. When using time series data in analysis, regression results 

might provide a spurious regression if the data series are non-stationary. Thus, the data must 

obey the time series properties that is, the data should be stationary, meaning that, the mean and 

variance should be constant over time. The most popular and widely used test for stationary is 

unit root test. The presence of unit root indicates that the time data series is non-stationary. This 

study therefore will conduct pre-test such as unit root test, co-integration test, VECM estimation, 

Granger causality test, Impulse Response function and Forecast Error Variance Decomposition. 

All results to be analyzed in this chapter are computed using E-Views 9.0 statistical software 

packages.  

 

Summary Statistics 

Table 4.1: Summary Statistics 

 GDP EMP VOP VOF INT INF PIR 

 Mean  17455.96  86.20235  4828620.  679551.0  16.78805  14.60604  4.24E+09 

 Median  1510.940  86.41500  4175994.  312000.0  16.89029  9.625000  2083.050 
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 Maximum  96985.02  90.43000  15000000  2375000.  29.80000  76.80000  5.38E+10 

 Minimum  123.9500  80.32000  1788.170  2129.000  6.490000  0.200000  31.10000 

 Std. Dev.  28830.41  2.158746  3739672.  695826.1  4.909665  18.04734  9.99E+09 

 Skewness  1.661614 -0.220728  0.861224  0.795062  0.011387  2.028840  3.408041 

 Kurtosis  4.411686  2.953910  2.943392  2.255272  3.547968  6.183879  15.53227 

 

 Jarque-Bera  24.98701  0.377599  5.692557  5.909306  0.576509  50.98688  390.0740 

 Probability  0.000004  0.827953  0.058060  0.052097  0.749571  0.000000  0.000000 

 

 Sum  802974.0  3965.308  2.22E+08  31259345  772.2505  671.8780  1.95E+11 

 Sum Sq. 

Dev.  3.74E+10  209.7082  6.29E+14  2.18E+13  1084.716  14656.79  4.49E+21 

 

 Observations  46  46  46  46  46  46  46 

Source: Author‘s own computation using E-Views Software, Version 9.0 

 

Table 4.1 shows the behaviour of the variables during the review period. The table contains 

details for the mean, maximum values, minimum values, range, standard deviation, skewness, 

kurtosis and Jarque-Bera for 46 observations. GDP represents the gross domestic product a proxy 

for economic growth which is the dependent variable, EMP represents employment rate which is 

also dependent variable. VOP and VOF represent the volume of passengers and freight in the rail 

transport sector respectively. INT is the interest rate while INF is the rate of inflation. PIR 

represents the public investment on rail transportation. 

 

It was observed from the summary statistics with reference to the Jarque Bera estimates and 

probability values for EMP, VOP, VOF and INF were normally distributed due to their high 

probability value of 0.827953, 0.058060, 0.052097 and 0.749571 which are higher than the 

probability of 0.05. This means that the results will not be biased. On the other hands, the 

probability values of GDP, INF and PIR were not normally distributed due to their low 

probability values of 0.000004, 0.000000 and 0.000000 respectively which are lower than the 

probability value of 0.05. From the central limit theorem (CLT), non-normality does not affect 
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mean values since VECM and Least Squares parameters are mean values, the non-normality of 

the variables does not affect the parameters in the model to be estimated. 

 

Trend Analysis 

Graphically, the trend analyses showed that the variables fluctuate at one point or the other 

during the period under review. This was attributed to the effects of government policy and 

economic conditions that had attendant effects on some of the variables. These are presented 

graphically below: 
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       Figure 4.1: Trend Analysis  

 

From figure 4.1, all the variables fluctuate over the period under study (1970-2015). For GDP, its 

peak is recorded in 2015 and its trough is 1970. For EMP its peak is at 1973 and its trough is at 

1978. For INT its peak is 1984 and its trough is 1970. VOP has its peak around 1985 and its 

lowest point in 2000. Finally PIR has its peak in 2010 and its lowest figure at 1971. 
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Unit Root Test 

The data analysis begins with unit root test on each of the variables to determine the stationary 

property of the time series variables. The Augmented Dickey-Fuller test was used to test for unit 

root.  All the variables were regressed on trend and intercept to determine if they have trend, it 

was discovered that the five variables have trend and intercept, hence the unit root test involve 

trend and intercept. The result is presented:  

 

Table 4.2: Unit Root Test for Stationarity Result   

Variable   ADF Statistics Critical Value Stationary Status 

 

GDP 

 

-8.460302 

-2.26274(1%) 

-1.94297(5%) 

-1.61964(10%) 

 

I(2) 

 

EMP 

 

-6.382534 

-2.26274(1%) 

-1.55297 (5%) 

-1.20964(10%) 

 

I(1) 

 

 

VOP 

 

-6.309893 

-2.61274(1%) 

-1.94297 (5%) 

-1.61964(10%) 

 

I(1) 

 

 

PIR 

 

-2.640210 

-2.6743 (1%) 

-1.9520 (5%) 

-1.6156 (10%) 

 

I(2) 

 

VOF 

 

-5.961753 

-2.5743 (1%) 

-1.9420 (5%) 

-1.6156 (10%) 

 

I(1) 

 

INT 

 

-10.860210 

-2.5743 (1%) 

-1.9420 (5%) 

-1.6121 (10%) 

 

I(1) 

 

INF 

 

-6.260210 

-2.6743 (1%) 

-1.9420 (5%) 

-1.6156 (10%) 

 

I(1) 

The critical values for rejection of hypothesis of unit root were from MacKinnon (1990) 
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as reported in e-views 9.0. 

Source: Author‘s Computation 2017 

 

The five variables (GDP, EMP, PIR, VOP, VOF, INT and INF) underwent unit root test using 

the Augmented Dickey-Fuller (ADF) test. As is the case most times, all variables were found to 

be non-stationary at levels I(0). The variables (EMP, VOP, VOF, INT and INF) were found to be 

stationary after first difference I(1) while GDP and PIR were stationary at second difference I(2). 

Co-Integration  

The study proceeds with Johansen co-integration test having established that all series are not 

stationary at the same order. The co-integration test allows for the testing of the long-run 

equilibrium relationships among the series. The result obtained from Johansen and Juselius 

(1990) is presented in table 4.3. The result is based on eigenvalue test and trace test to determine 

the number of co-integration vectors. 

 

Table 4.3 Johansen Co-integration Test 

Series: GDP EMP VOP VOF PIR INT INF  

Unrestricted Cointegration Rank Test (Trace)  

     Hypothesiz

ed 

 Trace 0.05  

No. of 

CE(s) 

Eigenvalue Statistic Critical 

Value 

Prob.** 

     None *  0.825231  236.9292  150.5585  0.0000 

At most 1 *  0.676651  161.9246  117.7082  0.0000 

At most 2 *  0.573807  113.3767  88.80380  0.0003 

At most 3 *  0.524298  76.70361  63.87610  0.0029 

At most 4 *  0.402146  44.75621  42.91525  0.0323 

At most 5  0.256499  22.63661  25.87211  0.1200 

At most 6  0.205504  9.892040  12.51798  0.1321 

      Trace test indicates 5 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 
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 **MacKinnon-Haug-Michelis (1999) p-values  

Source: Author‘s Computation 

 

The table above shows there is long run relationship among five of the variables which are GDP, 

EMP, VOP, VOF and PIR. The result shows the five variables (GDP, EMP, VOP, VOF and PIR) 

converge in the long run thereby depicting the existence of long run relationship among them. 

The long run relationship exists at 5% level of significance according to the trace test statistics. 

However INF and INT were not co-integrated with the rest of the variables, this implies there 

exists five (5) co-integrating relationship among the variables.  

 

Estimated Vector Error Correction Mechanism Model 

The Vector Error Correction Mechanism (VECM) model is estimated based on the stationarity 

property of the variables. The VECM result is below: 

  D(EMP(-1))= D(GDP(-2))) - D(INF(-1)) - D(INT(-1)) - D(PIR(-2))) + D(VOF(-1))) 

                    8.909416     -1.605357    -0.885402     -4.105650   1.771921 

                      (8.14129)      (0.15786)     (0.63853)    (0.83057)      (2.29875)  

                       [1.09435]      [-10.1696]    [-1.38662]   [-4.94319]     0.77082] 

 

From the employment equation the error correction mechanism has the right sign (negative) 

which shows that the model correct short-run disequilibrium in the previous period. The speed of 

adjustment is -0.026572 (2%), this shows that 2 percent disequilibrium in the previous period is 

being corrected to restore equilibrium in the current period.  

 

From GDP equation, the error correction mechanism has the right sign (negative) which shows 

that the model correct short-run disequilibrium in the previous period. The speed of adjustment is 

-0.003960 (0.03%), this shows that 0.03 percent disequilibrium in the previous period is being 

corrected to restore equilibrium in the current period.  

 

VECM Forecast Error Variance Decomposition (FEVD) (Cholesky Ordering) 

The short-run dynamic property of VECM in this study is further supported by FEVD tests. As a 

result of this, variance decomposition in this section provides information about the relative 
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importance of each random innovation affecting the variables in the VECM. Variance 

decomposition analysis indicates the proportion of movements in a sequence due to its own 

shocks and shocks to other variables. It shows the fraction of the forecast error variance for each 

variable that is attributed to its innovation and innovations in the other variables in the model. 

 

Since co-integration is established and FEVD is to be considered in the long-run, according to 

Watson (1994), the VECM must be restricted. Therefore, the forecast error variance 

decomposition results for variables used in the study are presented in table 4.4 and 4.5. The 

variance decomposition analysis covers 10 periods in order to ascertain the effects when the 

variables were allowed to affect others for a relatively long-run. 

 

Table 4.4 Variance Decomposition of GDP 

Perio

d 

S.E GDP EMP VOP VOF PIF INT INF 

1 1240.29

0 

100.000

0 

0.00000

0 

0.00000

0 

0.00000

0 

0.00000

0 

0.00000

0 

0.00000

0 

2 2550.23

0 

96.9741

0 

0.09667

7 

0.28988

1 

0.09450

1 

2.36615

7 

0.01551

5 

0.16316

5 

3 4640.25

7 

95.0237

9 

0.04786

0 

0.69804

8 

0.30357

0 

3.85548

1 

0.01095

7 

0.06029

8 

4 7213.54

9 

92.2412

1 

0.09202

9 

1.13499

0 

0.37885

7 

6.12272

2 

0.00487

6 

0.02531

6 

5 10443.9

3 

89.6631

3 

0.10936

1 

1.79600

7 

0.49885

6 

7.87988

6 

0.02354

6 

0.02921

6 

6 14059.7

4 

87.4245

0 

0.16736

9 

2.34329

9 

0.56535

9 

9.42074

5 

0.03206

7 

0.04665

7 

7 17933.4

4 

85.6945

4 

0.21051

4 

2.83612

7 

0.64148

3 

10.5038

2 

0.04478

9 

0.06873

5 

8 21791.6

1 

84.2865

6 

0.25661

2 

3.22207

3 

0.70012

6 

11.3937

7 

0.05489

7 

0.08595

8 

9 25501.0 83.2042 0.28770 3.53648 0.75120 12.0576 0.06264 0.10005
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8 8 9 1 2 3 8 9 

10 28913.2

5 

82.3245

6 

0.31523

6 

3.78177

4 

0.79284

5 

12.6066

3 

0.06822

2 

0.11073

7 

Source: Computed using E-Views 9 Software Package 

 

Variance decomposition indicates the amount of information each variable contributes to the 

other variables in the autoregressive. It determines how much of the forecast error variance of 

each of the variables can be explained by exogenous shocks to the other variables. It is generated 

from the estimated VECM. Table 4.4 is considering 10 periods. The shocks are Gross Domestic 

Product (GDP), Employment Rate (EMP), Volume of Passengers (VOP), Volume of Freight 

(VOF), Public Investment on Rail (PIR), Interest Rate (INT) and Inflation rate (INF).  

 

From the variance decomposition for GDP, GDP account for most of the variations and changes 

in itself, GDP given as 82 percent after 10th period, the next is Public Investment on Rail (PIR) 

which contributed 12 percent after 10 years, followed by Volume of Passengers (VOP) which 

account for 3 percent variations in GDP. Employment rate (EMP), Volume of Freight (VOF) and 

Inflation (INF) all account for less than 1 percent variations in GDP while Interest Rate (INT) 

account for the least variations in GDP with 0.06 percent. In long-run, PIR and VOP should 

focus on because both variables will contribute more to the GDP than other exogenous variables. 

 

Table 4.5 Variance Decomposition of EMP 

Perio

d 

S.E. GDP EMP VOP VOF PIR INT INF 

1 1.28929

8 

0.76707

3 

99.2329

3 

0.00000

0 

0.00000

0 

0.00000

0 

0.00000

0 

0.00000

0 

2 2.16635

9 

7.56653

7 

82.0611

2 

1.07941

6 

0.28899

3 

0.02280

7 

1.39250

0 

7.58863

1 

3 2.75145

1 

18.9031

6 

68.7482

4 

0.76804

2 

1.12782

6 

0.04940

6 

1.25721

6 

9.14611

2 

4 3.18136

6 

23.9653

4 

62.4572

6 

0.58143

8 

1.47647

9 

2.39310

8 

1.03927

9 

8.08709

8 
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5 3.79594

5 

32.2531

1 

52.1905

6 

0.41589

5 

1.60089

2 

4.63871

6 

0.79593

2 

8.10490

0 

6 4.49356

0 

36.4584

4 

45.2713

0 

0.62224

0 

1.84266

6 

6.72890

8 

0.58496

5 

8.49148

1 

7 5.14388

8 

38.5371

2 

41.0223

1 

1.31030

6 

1.92792

4 

8.15734

6 

0.71454

6 

8.33044

8 

8 5.59098

7 

38.9863

2 

40.0461

6 

1.36869

9 

1.97261

5 

8.71790

7 

0.61305

0 

8.29524

2 

9 5.87132

4 

37.8882

2 

40.7598

2 

1.29587

9 

2.15439

8 

8.78389

8 

0.56314

9 

8.55463

4 

10 6.05733

3 

36.1538

0 

42.2216

0 

1.22723

5 

2.22611

6 

8.63935

2 

0.54671

0 

8.98519

3 

Source: Computed using E-Views 9 Software Package 

 

From table 4.8, The forecast variance of Employment Rate (EMP) is explained by the shocks are 

Gross Domestic Product (GDP), Employment Rate (EMP), Volume of Passengers (VOP), 

Volume of Freight (VOF), Public Investment on Rail (PIR), Interest Rate (INT) and Inflation 

rate (INF).  

 

From the variance decomposition for EMP, EMP account for most of the variations and changes 

in itself EMP given as 42 percent after 10th period, the next is GDP which account for 36 

percent variations in employment rate. Inflation account for 8.9 percent variations in 

Employment Rate (EMP) while Public Investment on Rail (PIR) contributed 8.6 percent after 10 

years, followed by volume of freight which account for 2 percent variations in GDP. Volume of 

passengers account for 1 percent variation. Interest rate accounts for the least variations in 

employment rate with 0.54 percent. Giving the overall contribution, GDP will contribute more to 

employment rate (EMP) in the long-run than other variables. 

 

Impulse Response Function 

According to Mitchell (2000), Impulse Response Function (IRF) analysis is used to uncover the 

dynamics relationship between macroeconomics variables within VECM. In this study, Impulse 
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shows dynamic response of GDP and EMP to a one period shock to the innovation of the system 

and indicates the direction and persistent of the response to each of the shock over a ten year 

period. The IRF have the expected pattern and confirm the results from the short-run relationship 

analysis. It is derived from the estimated VECM just like the Variance Decomposition, the 

shocks are GDP, EMP, VOF, VOP, PIR, INT and INF. Impulse Response Function (IRF) 

graphical representation for ten (10) periods is given as: 
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Figure 4.2: Impulse Response Function (IRF) for GDP and EMP  

Source: Computed using E-Views 9 Software Package 

 

From figure 4.2, GDP respond positively to changes in employment rate from period 1 to period 

10. GDP respond positively to changes in VOP from period 1 to 10. On the other hand, GDP 

respond negatively to changes in VOF from period 1 to 10. Furthermore, GDP respond positively 

to changes in PIR from period 1 to 10. Finally GDP respond slightly negatively to changes in 

interest rate and inflation rate from period 1 to 10. 

 

From figure 4.2, EMP respond positively to changes in GDP from period 1 to period 7 but it 

response declines from period 8 to 10. EMP respond positively to changes in VOP in period 1 

and 2, it becomes negative in period 3 and 4, in period 5 the response becomes zero, afterwards 

the response became positive from period 6 to 10. EMP responds negatively to changes in VOF 

from period 1 to 10. Furthermore, EMP did not respond to changes in PIR from period 1 to 3, the 

response became positive from period 4 to 10. Employment Rate (EMP) responds positively and 

negatively to changes in INT from period 1 to 10. Finally EMP responds negatively to changes 

in inflation rate from period 1 to 10. 
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Granger Causality Test 

Johansen co-integration method confirmed the existence of a long-run equilibrium relationship 

of the variable of the VECM models, but this method does not say which of the variables cause 

the other (Granger, 1969). Granger causality test helps to determine the direction of causality 

between two variables of the VECM models. The Granger causality test between gross domestic 

product, employment rate and, public investment on rail, volume of passenger, volume of freight, 

inflation and interest rate is shown in table 4.8 below. 

 

Table 4.6 Pairwise Granger Causality Test  

 Null Hypothesis (H0): Obs F-Statistic Prob.  Decision 

EMP does not Granger 

Cause GDP 

GDP does not Granger 

Cause EMP 

42 0.04330 

3.87378 

0.9963 

0.0109 

Accept H0 

Reject H0 

VOP does not Granger 

Cause GDP 

GDP does not Granger 

Cause VOP 

42 0.30373 

0.19083 

0.8734 

0.9415 

Accept H0 

Accept H0 

VOF does not Granger 

Cause GDP 

GDP does not Granger 

Cause VOF 

42 0.17390 

0.20286 

0.9502 

0.9350 

Accept H0 

Accept H0 

INT does not Granger 

Cause GDP 

GDP does not Granger 

Cause INT 

42 0.11829 

0.10974 

0.9751 

0.9783 

Accept H0 

Accept H0 

INF does not Granger 

Cause GDP 

GDP does not Granger 

Cause INF 

42 0.33942 

0.09743 

0.8494 

0.9826 

Accept H0 

Accept H0 

PIR does not Granger 42 2.26335 0.0834 Accept H0 
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Cause GDP 

GDP does not Granger 

Cause PIR 

45.2009 6.E-13 Reject H0 

VOP does not Granger 

Cause EMP 

EMP does not Granger 

Cause VOP 

42 0.52350 

0.43762 

0.7191 

0.7805 

Accept H0 

Accept H0 

VOF does not Granger 

Cause EMP 

EMP does not Granger 

Cause VOF 

42 0.78346 

2.57119 

0.5441 

0.0560 

Accept H0 

Accept H0 

INT does not Granger 

Cause EMP 

EMP does not Granger 

Cause INT 

42 0.64393 

1.68061 

0.6350 

0.1780 

Accept H0 

Accept H0 

INF does not Granger 

Cause EMP 

EMP does not Granger 

Cause INF 

42 0.60235 

0.42609 

0.6636 

0.7887 

Accept H0 

Accept H0 

PIR does not Granger 

Cause EMP 

EMP does not Granger 

Cause PIR 

42 3.28870 

0.52966 

0.0225 

0.7147 

Reject H0 

Accept H0 

VOF does not Granger 

Cause VOP 

VOP does not Granger 

Cause VOF 

42 2.55720 

1.66675 

0.0570 

0.1812 

Accept H0 

Accept H0 

INT does not Granger 

Cause VOP 

VOP does not Granger 

Cause INT 

42 4.45470 

2.59634 

0.0055 

0.0542 

Reject H0 

Accept H0 
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INF does not Granger 

Cause VOP 

VOP does not Granger 

Cause INF 

42 1.42136 

3.12881 

0.2487 

0.0275 

Reject H0 

Accept H0 

PIR does not Granger 

Cause VOP 

VOP does not Granger 

Cause PIR 

42 0.19284 

0.85796 

0.9404 

0.4992 

Accept H0 

Accept H0 

INT does not Granger 

Cause VOF 

VOF does not Granger 

Cause INT 

42 2.24156 

0.82000 

0.0858 

0.5218 

Accept H0 

Accept H0 

INF does not Granger 

Cause VOF 

VOF does not Granger 

Cause INF 

42 0.57672 

0.48993 

0.6815 

0.7431 

Accept H0 

Accept H0 

PIR does not Granger 

Cause VOF 

VOF does not Granger 

Cause PIR 

42 0.21424 

0.59170 

0.9287 

0.6710 

Accept H0 

Accept H0 

INF does not Granger 

Cause INT 

INT does not Granger 

Cause INF 

42 0.60189 

1.67411 

0.6639 

0.1795 

Accept H0 

Accept H0 

PIR does not Granger 

Cause INT 

INT does not Granger 

Cause PIR 

42 0.04137 

0.01980 

0.9966 

0.9992 

Accept H0 

Accept H0 

PIR does not Granger 

Cause INF 

INF does not Granger 

42 0.08586 

0.08872 

0.9862 

0.9854 

Accept H0 

Accept H0 
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Cause PIR 

Source: Author‘s Computation 

Note: Decision is based on 5% level of significance (Probability Value < 0.05 Accept H0) 

 

Table 4.9 is granger causality test it illustrate the direction of causality among the variables under 

study. From the table 4.9, there is one way causality between GDP and Employment Rate (EMP) 

and it flows from GDP to EMP. This indicates that increase in GDP Causes Employment. There 

is no causality between GDP and VOP. There is also no causality between VOF and GDP. There 

is no causality between GDP and INT. Furthermore, there is no causality between GDP and INF. 

There is one-way causality between GDP and PIR, it flows form GDP to PIR. There is no 

causality between EMP and VOP and between EMP and VOF. However, there is one-way 

causality between PIR and EMP and it flows from PIR to EMP. There is also one-way causality 

between INT and VOP and it flows from INT to VOP. Again, there is one-way causality between 

INF and VOP which flows from VOP to INF. 

 

Post Estimation VECM Test 

It is a necessity to test the VECM model for stability to validate the Impulse response function 

and variance decomposition results. This can be done using the AR Root method. The conditions 

to declare a model stable using AR roots are: all roots must lie within the polynomial bound and 

the roots must be less than one. Below is the tabular and graphical representation of the AR 

Roots test.  

Table 4.7: Roots of Characteristic Polynomial 

Endogenous variables: GDP EMP PIR VOF VOP 

INF INT 

       Root Modulus 

   0.996938  0.996938 

 0.702172  0.702172 

 0.673998 - 0.137061i  0.687793 

 0.673998 + 0.137061i  0.687793 

-0.521727  0.521727 
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 No root lies outside the unit circle. 

VECM satisfies the stability condition. 

 

This shows that values of the roots are less than unity. Also, the modulus values are also less 

than unity and the inverse roots of the AR characteristic polynomials lie within the unit circle. 

This is as shown in table 4.7. Based on these observations we conclude that the estimated VECM 

model is stable. 
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Figure 4.3 AR Stability Test  

 

The laying of all the roots within the polynomial is an indication that the model is good and 

stable and can be used for forecasting and policy decision. 

 

5.0 Conclusion and Recommendations 

The study reveals that there is long-run relationship between the key variables which are 

economic growth, employment rate, public investment on rail transport, volume of freight and 

volume of passengers. Due to the long-run relationship between the variables, the results show 

that the error correction mechanism has the right sign (negative) which shows that the model 

correct short-run disequilibrium in the previous period from GDP equation. From the 
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employment equation, the error correction mechanism has the right sign too (negative) which 

shows that the model correct short-run disequilibrium in the previous period. 

 

In order to achieve maximum economic growth, public investment on rail needs to be better 

prioritized. This shows that investing in rail offers high return on economic growth. This means 

that increasing in expenditure on rail in terms of capital expenditure do not only have a large 

impact on economic growth, but also have a significant impact on employment creation.  

Also, increase in volume of passenger has the capacity and potential to increase employment and 

economic growth in Nigeria if government can continue to increase its investment on rail 

transport. On the other hand, the negative impact of Volume of Freight on economic growth and 

employment suggesting that rail freight is under-utilized in Nigeria. This can be as a result of 

few cargo, limited rail network and lack of publicity on rail transportation in Nigeria. The 

utilization of rail has a means of transporting goods and services will improve trade in Nigeria 

and has the capacity to generate more revenue for the government, increase economic and create 

more jobs. Interest rate and Inflation as control variables have a negative impact on employment 

in the long-run. If the interest rate increases, it will discourage borrow and reduce investment, 

output and employment generation. In the same vein, the high inflation rate due to wage-price 

flexibility creating unemployment and reducing economic growth. It is therefore recommended 

that government should increase its annual budget on rail sub-sector in order to increase 

economic and employment generation in the economy. Government should buy more coaches 

and locomotives in order to increase the usage of rail transport for movement of passengers and 

goods in Nigeria. This will facilitate trade and commerce in every part of Nigeria. 

The rail sub-sector in Nigeria is still dominated by the government. Government should 

deregulate the sub-sector by allowing private sector own and operate railways while the 

government perform regulatory role.  
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Abstract 

Road traffic accident in Nigeria is increasing at an alarming rate and has raised a major concern 

for the country. Federal Road Safety Corps of Nigeria recognizes the negative impacts of road 

traffic accidents and has commended the positive contribution of road safety researches as 

necessary tools to have significant accident initiatives. The objective of this study was to 

understand the trend of road traffic accidents in Nigeria, its challenges. The study carried out a 

48 months forecast using Holt–Winters Exponential Smoothing on three series of road traffic 

data. In this paper, we studied the time series trend of total cases of road traffic crashes, 

registered consequences of injuries and number of people killed in road crashes in Nigeria. Data 

used for the study is a secondary data collected on monthly basis from the office of the Federal 

Road Safety Corps of Nigeria for the period 2016 and analyzed electronically using Minitab 

Statistical Software version 17. Various smoothing parameters (0.15, 0.20 and 0.25) of the model 

were used to analyze the data sets and predict 48 months consequences of road traffic accident 

along the Nigeria motorway. The Holt-Winters calibration which assigned smoothing parameters 

of 0.25 produced the lower MAPE in an out of sample performance for each of the three data 

sets. Thus, emerged the most appropriate for the total cases of road traffic crashes, registered 

consequences of injuries and number of people killed in road crashes in Nigeria. The study also 

revealed that road traffic accident cases; total cases of road crashes, registered consequences of 

injuries and number of people killed in road crashes along the motorway would continue to 

increase over the next 48 months. Thus, this model can be used in Nigeria by FRSC and the 

government in their policy formulations and implementations. Also, appropriate laws should be 

made to caution drivers that over-speed beyond the standard. Strict laws should be made to 

enforce the use of seat-belt among the driver and also, the passenger sitting in the front seat. This 

if enforced may reduce the critical state of the accident. The Federal Road Safety Corp (FRSC) 
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and all the stakeholders in charge of motorway in Nigeria should ensure proper maintenance of 

the motorway. Road signals and signs that guide and instruct the drivers on what is happening in 

some kilometers ahead should always be made available on the motorway. 

Keywords: Holt–Winters Exponential Smoothing, Minitab Statistical Software, Trends, Forecast 

 

 

INTRODUCTION 

Globally, road traffic injuries accounted for about 1.36 million deaths in 2015 and are projected 

to become the fourth leading cause of disability-adjusted life years (DALYs) lost by 2030 (Alam 

and Mahal, 2016). Recent studies showed that Africa has higher cases of accidents than Europe 

and Asia. Low and middle income countries have less than half of the world‘s vehicle, but yet 

they contribute to 80% of the total number of road traffic deaths, this could be due to the poorly 

maintained roads and lack of enough resources to enforce laws. Road accident is the most 

common among the three means of transportation (air, land and water) because land has certain 

features that make it unique from others. It is the only means that is quite near and accessible to 

most people. It is cheaper when compared to others. It is estimated that 75% of transportation of 

goods and services, and about 90% of people make use of road transportation. In Nigeria, 

available statistics put the casualty figure at about 1.2 million deaths yearly, and between 20 to 

50 million people are injured annually (Atubi and Gbadamosi, 2015). Nigeria is among the 

countries with the highest rate of accident in the world, with a figure of 1042 deaths for every 

100,000 vehicles and about 80 billion Naira is lost yearly on road accidents (Labinjo et al, 2010, 

Atubi, 2012). Transporters are hurting that despite their payment of all road taxes to the Federal 

Government, little is being done to repair the roads upon which their livelihood depends. Factors 

that contribute to high occurrence of road accidents are largely preventable and these include bad 

roads, poor vehicular conditions and recklessness on the part of the drivers (A cursory look at the 

road traffic crashes data from the Federal Road Safety Commission shows that Abuja has the 

highest cases of accidents; ironically it has better roads that any other state in Nigeria. Because 

of the good state of the roads, motorists tend to speed, which is the leading causative factor of 

road accidents in Nigeria). Man, however, is the central factor responsible for most road traffic 

accidents in developing countries, as decisions to either put the roads in good condition will be 



 

435 
 

taken by man, and putting vehicles in good conditions for safety purposes is an action controlled 

by man, and careful driving is also an action of man. 

However, in 2013, the then Minister of Works reports in the Compendium Report on Works that 

Nigeria ranks tops compared with other countries in Sub-Saharan Africa in terms of road 

network. The country has the largest road network in West Africa and the second largest, south 

of the Sahara with an estimated 200,000km of road network connecting villages to cities. Roads 

therefore, form the backbone of social and economic activities in Nigeria by providing access to 

educational centers, health services, industrial layout, and airports, among others. He also 

stressed that road transport assumed a more significant role and most utilized means of freight 

movement, since the collapse of the rail system in the 1970‘s/80‘s.  

With the nature of Nigeria‘s economy, road accidents pose a huge burden on the economy and 

healthcare services, and everyone will like to see a reduction in it. Despite measures taken by the 

law enforcement agencies to curb the menace, it is still a growing problem. What is the current 

trend of road traffic crashes in Nigeria? Is there a correlation between good roads and reduction 

in road traffic crashes?, what is/are the major causative factors of road traffic crashes? It is very 

crucial for us to understand the trends and events leading up to a crash in order to prevent it. The 

purpose of this research is analyze the trends of accidents in Nigeria, forecast and examine the 

issues and challenges surrounding the growing trend of road traffic crashes and recommend 

policies that could be effective in reducing road accidents in Nigeria.  

 

 

 

STATEMENT OF THE PROBLEM 

Road traffic accident in Nigeria is increasing at a worrying and alarming rate and has raised one 

of the country major concerns. Nigeria, the most populous black country, has the highest rate of 

mortality from road accidents in the world according to statistics compiled by the Federal Road 

Safety Commission (FRSC). The country leads 43 other nations with killed in 10,000 vehicle 

crashes. Ethiopia ranked second with 219 killed per 10,000 vehicles while Malawi, took the third 

position and Ghana took the fourth position with 183 and 178 killed respectively (Augustus, 

2010). Considering the importance of the road and the increased level of road traffic accidents in 

recent years along the Nigeria roads, hence the need for this study. 
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PURPOSE OF THE STUDY 

The purpose of this research work is to study the trend of road traffic accidents in Nigeria, 

understand its challenges and carry out a 48 months forecast using Holt–Winters Exponential 

Smoothing by providing appropriate models that explain the consequences of various variables 

from road accident in the country so as to provide an enabling base for the development of 

counter measures by the government and the traffic control agents to reduce incidences of road 

traffic accident on the road. 

 

LITERATURE REVIEW 

Road Traffic Accidents 

The first traffic accidents in Nigeria was recorded in 1906 in Lagos, population explosion and 

increased level of motorization are attributes to the increase of road accidents globally. Trend of 

road accidents is not same all around the world, the main causative factor in one country may not 

be the main causative factor another country. In USA, studies have shown that the main 

causative factor of road accident is driving under the influence of alcohol, which accounts for 

82% of road accidents. In India, lack of knowledge regarding prevention of road accidents is 

among the major causative factors of road accidents (Sanjay Kumar, 2017). Atubi and 

Gbadamosi, (2015) examined global positioning and socio-economic impact of road traffic 

accidents in Nigeria. The study observed that Nigeria has a serious road accident problem and 

more road safety measures need to be introduced. It also posits that in order to identify priorities 

for actions it is important that there is a clear understanding of the road accident problem; the 

likely effectiveness of road safety improvements; a priority for Nigeria to have an appropriate 

accident information system. It then recommends the need to carry out research and evaluation 

studies of remedial measures; and the need for a well trained road safety teams which is capable 

of coordinating and integrating a wide ranging programs of road safety improvements.  

Sanjay (2017) analyzed the road accidents in India at National, State, and Metropolitan city 

level. The analysis shows that the distribution of road accidental deaths and injuries in India 

varies according to age, gender, month and time. Age group 3059 years is the most vulnerable 

population group, though males face higher level of fatalities and injuries than their female 

counterparts. Moreover, road accidents are relatively higher in extreme weather and during 

working hours. Analysis of road accident scenario at state and city level shows that there is a 
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huge variation in fatality risk across states and cities. Fatality risk in 16 out of 35 states and 

union territories is higher than the all India average. Although, burden of road accidents in India 

is marginally lower in its metropolitan cities, almost 50% of the cities face higher fatality risk 

than their moffusil counterparts. In general, while in many developed and developing countries 

including China, road safety situation is generally improving, India faces a worsening situation. 

Without increased efforts and new initiatives, the total number of road traffic deaths in India is 

likely to cross the mark of 250,000 by the year 2025. There is thus an urgent need to recognize 

the worsening situation in road deaths and injuries and to take appropriate action. 

World bank study has shown that the economic development of a nation is associated with an 

increase in the number of injuries and death from road accidents (Kopits et al, 2005). In a study 

by the Federal Road Safety Commission, 75% of those involved in accidents is the male gender. 

Adequate government policy will help in reducing accidents (Herman et al, 2009). Sometimes 

pedestrians also play role in the causation of road accidents, transport modes are unprotected, so 

pedestrians interact with traffic of high speed, making them vulnerable (Loreta Leoulyte, 2016). 

Harm in traffic accidents is not regarded as a component of public health that need to be 

addressed (Leonard Evans, 2014) Nigeria‘s effort in tackling the challenges of safety on our 

roads, dated back to 1913, with objectives of reducing the incidents of road accidents. Multiple 

program and policy initiative can help in the decrease of road accidents (Atubi, 2015). One factor 

that worsened the accident rate is the use of poorly maintained vehicles. The FRSC have many 

traffic safety laws, but enforcement is poor. 

The best protection inside vehicle is the use of seatbelt (FRSC Highway Code, 1997). In most 

developed nations, a lot has been spent on the implementation of seatbelt usage. Motorcycle if 

worn correctly has proven to be effective in increasing the chances of surviving in the event of 

an accident (FRSC, Highway code, 1997). Enrollment into driving schools should be made 

compulsory before anyone is issued a license (Alaa Abd Al-Mageed, 2017). The FRSC have 

many traffic safety laws, but enforcement is poor. Commercial cars operations, in particular 

privately owned cars seldom based on time table, put pressure on the drivers to speed. In 

countries like India, private bus operators link wages of drivers with the ticket receipts and 

number of trips, encouraging them speed (Sanjay Kumar, 2016). In Nigeria, public transport 

providers are known to fill up their cars, carrying more than what the car is designed for, and at 

the same time they will be speeding, that is why in the event of an accident, it is usually a fatal 
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one. Reducing road accident is a global challenge, and succeeding will require the involvement 

of multiple stake holders at global, national and community level (Atubi, 2014). In USA, each 

person has to bear a burden of $784 for accidents, equivalent to 1.6% of the GDP (Rakesh Gorea, 

2016). Saanu (Daily Independent, August, 26 2013) suggested that to reduce rate of accident in 

Nigeria, government should ensure that all established agencies such as FRSC and VIO must 

carry out their jobs; checking the condition of vehicles that ply on the road, without extorting 

money or collecting bribes from drivers. Most people buy cars that have already been used and 

scrapped and they believe their unlearned and unskilled mechanic will rehabilitate the over-used 

car to function well. This often over used cars lead to road accident. The most effective way to 

reduce road would be through collaboration of many sectors (Evans, 2013). 

Holt–Winters Exponential Smoothing 

Time series analysis encompasses methods for analyzing data ordered in time in order to develop 

appropriate model and other characteristics of the time ordered data. It is commonly used in the 

fields of business, economics, finance, agriculture among others, as appropriate tool for model 

building. It systematic examine the ordered data with the aim of studying dynamic regularities 

that may enable forecasting future or even controlling the variable, the forecast model will then 

be used to predict future values based on previously observed values (Adegoke, Ridwan and 

Adebola, 2015). 

Time series data often display some degree of randomness. Forecasting methods commonly used 

with time-series data are considered deterministic because ―no reference is made to the sources 

or nature of the underlying randomness in the series. Essentially, the models involve 

extrapolation techniques that have been standard tools of the trade in economic and business 

forecasting for years‖ (Pindyck and Rubinfeld, 1998). Methods include moving averages, 

regression analysis, and smoothing techniques. 

Forecasting was most often part of a larger process of planning and managing, and a forecast was 

necessary to provide accurate estimates of the future for the larger process. The all of forecasting 

methods were classified under the types—time series univariate methods, causal or multivariate 

methods, qualitative or technological, and other quantitative methods (Rahman et al., 2016).    

The Holt–Winters method is a statistical forecasting method in time series univariate methods. 

The forecasting engages make projection about future performance on the basis of past and 

recent data. The Holt-Winters method uses a technique called exponential smoothing, which is 
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―used to reduce irregularities in time series data, thus providing a clearer view of the true 

underlying behavior of the series. It also provides an effective means of predicting future values 

of the time series‖ (Statistics Glossary, 2005). ―At times it is desirable to smooth a time series 

and thus eliminate some of the more volatile short-term fluctuations‖ (Pindyck and Rubinfeld, 

1998). An important characteristic of exponential smoothing is that weights are applied to past 

values. Weights can be set so that the most recent and therefore most relevant observations are 

given more weight than those observed further in the past. Models involving exponential 

smoothing are particularly helpful because ―the predicted value is updated each time new 

information becomes available at the end of a series‖ (National Statistics United Kingdom 

[NSUK], 2005). Unlike decomposition methods, structural models assume that each component 

(trend, cycle, season and random error) is unobservable stochastic process, in which these 

components interact with each other given observable time series (Djordjevic and Lepojevic, 

2003). The main feature of these models is that during the formation of expression for each 

component of the "fresh" data has greater weight than the "older" data. These methods provide 

road traffic managers with the ability to make predictions using the most current and relevant 

data. 

Recognizing a need for a practical technique to forecast sales, Holt extended the concept of 

exponentially weighted moving averages to forecast multiple components of a variable. Holt 

(2004) explains that he found that components such as trend and seasonality could be forecasted 

and he created a system that had several exciting characteristics. Holt noted that the method 

―...was easy to program, fast to compute, required minimal data storage, put declining weight on 

old data, used simple initial conditions, had robust parameters, was automatically adaptive, 

model formulations were easy, and the math was tractable‖. To determine the accuracy of Holt's 

method, a graduate student by the name of Winters tested the new model by programming ―...the 

formulas in FORTRAN for an IBM 650 [10] and found that the formula forecasts were 

surprisingly accurate‖ (Holt, 2004). Winters went on to publish his results and the formulas 

became known as the Holt-Winters method. 

Dasgupta et al. (2014) forecast industry big data with Holt–Winters method. Exponential 

smoothing models and auto regressive moving average model were compared to comprehend 

which method is more adapted to model the temperature behavior in Caserta, Italy (Guizzi et al., 

2015).    
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Taylor JW (2003) applied the Holt– Winters method to forecast short-term electricity demand. 

Holt (2004) extended the exponential weighed moving averages to allow trend and seasonal 

variation. Holt–Winters exponential smoothing is a popular approach to forecasting seasonal 

time series. Winters method and Fourier series analysis are versatile methods because the 

methods model the level, trend, and seasonality of a time series (DeLurgio SA, 1998). Puah YJ et 

al. (2016) modeled the Rainfall series using additive Holt–Winters method to examine the 

rainfall pattern in Langat River Basin, Malaysia. The Holt–Winters exponential smoothing is one 

of the most popular methods to forecast the different time series. 

 

MATERIALS AND METHODS 

Design 

Data used for the study is a secondary data collected on monthly basis from the office of the 

Federal Road Safety Corps of Nigeria for the period 2016 and analyzed electronically using 

Minitab Statistical Software version 17. The data represents the total cases of road traffic 

crashes, registered consequences of injuries, and number of people killed for the period under 

study. Forecasting models that review past behavior can be combined with future expectations to 

create a reliable basis for planning. The analysis examined three data series and evaluated 

accuracy using all three series. Once the model was identified, there was a fitting period of 8 

months and an evaluation period of 4 months. The evaluation period was September 2016 to 

December 2016.  

The Holt-Winters method was used because all data series contain trend and seasonal variation. 

―Holt Winters has an additive and a multiplicative form. The additive method was used in this 

study because ―...the seasonal effect does not depend on the current mean level of the time 

series‖ (Koehler, Snyder, and Ord, 2001). In other words, the magnitude of the seasonal pattern 

does not change as the series goes up or down. 

The exponential smoothing technique used in the Holt-Winters method requires a smoothing 

constant set in the range          . This constant is used to apply weights to the observations 

as described earlier. The optimal value of the smoothing constant varies based on the time-series 

data in question. It is ―commonly set between 0.05 and 0.3, although it is possible to estimate a 

by minimizing the sum of squared prediction errors‖ (NSUK, 2005). Some statistical software 

programs calculate the optimal values of the smoothing constants by minimizing    . More 
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basic smoothing techniques such as single and double exponential smoothing use optimal values 

after an Autoregressive Integrated Moving Average (ARIMA) analysis estimates the length and 

value of the smoothing parameters. Minitab® does not provide optimal smoothing parameter 

values for the Holt-Winters method because ―...an equivalent ARIMA model only exists for a 

very restricted form of the Holt-Winters model‖. The value of the weight for each component 

can be changed according to the characteristics of the time series data. ―A high value of   will 

lead to the majority of the weight being placed on the most recent observations whereas a low 

value of   will mean that observations further in the past will gain more importance‖ (NSUK, 

2005). The additive Holt-Winters model involves smoothing each component of level, 

seasonality and trend. Mathematically, it is written as: 

                                             (       )  (   )(         )   __(1) 

                                              (     )  (   )        __(2) 

                                              (       )  (   )       __(3) 

                                                     +           __(4) 

                             Where                                

The smoothing constants are represented by     and  . M estimates the deseasonalized level at 

time t, S calculates the smoothed seasonal index at time t, and R represents the smoothed trend 

factor at time t. t is the time period, s is the seasonal period (or length) and h is the step ahead 

forecast made at time t. The last equation is used to forecast the next period. Minitab® statistical 

software version 17 was used to conduct all analyses. In this model, we assume that the time 

series is represented by the model: 

                                                             __(5) 

   is the base signal also called the permanent component. Initial level =       = intercept 

   is a linear trend component. Initial trend rate =       = slope 

   is a additive seasonal factor.  

   is the random error component 

The seasonal factors are defined so that they sum to the length of the season, i.e. 

∑    

     

   

The trend component    if deemed unnecessary, maybe deleted from the model. 
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Each data series was assigned three different sets of smoothing parameters. The same model was 

used for the three sets of data, but the model was calibrated by changing the weights or 

smoothing parameters to determine the version with the lowest error. First, the default 

parameters from Minitab® were used. Defaults were set at 0.2 for the level, trend, and seasonal 

components. Thereafter the smoothing parameters were set at 0.15 and 0.25. Then, the weights 

that created the lowest Mean Absolute Percentage Error (MAPE) were found. 

Each set of parameters was applied to 8 observations of the three sets of data. Minitab® then 

calculated a forecast and confidence intervals for periods 9, 10, 11 and 12. The errors for three 

calibrations were examined and the one with the lowest MAPE was applied to 12 observations in 

order to forecast a 48 months periods basically creating a new fitting period. When evaluating 

time series models ―...our objective is to develop models that explain the movement of a time 

series by relating it to its own past values...‖. The final forecast was compared to the actual 

observations for the same periods and results are discussed in this study. 

 

Model Performance 

Goodness of fit is the measure of the accuracy of the forecasted model to actual value. The 

model forecast accuracy was measured by the Mean Absolute Percentage Error (MAPE). MAPE 

is most commonly used to evaluate cross-sectional forecasts. It is a note of MAPE‘s ubiquity that 

it is often found in software packages. In addition, MAPE has valuable statistical properties in 

that it makes use of all observations and has the smallest variability from sample to sample (Levy 

and Lemeshow, 1991). MAPE is also often useful for purposes of reporting, because it is 

expressed in generic percentage terms that will be understandable to a wide range of users. It 

usually expresses accuracy as a percentage, and is defined by the formula: 

                                               
   

 
∑

     

  

 

 = 

                                                      ( ) 

  Where    is the actual value and    is the forecast value.       

 

Validity and Reliability 

Evaluating reliability and validity of the Holt-Winters method involves deciding ―...whether the 

forecasting process was reasonable for the situation‖ (Armstrong, 2001). ―Validity refers to the 

extent to which a test measures what we actually wish to measure‖ (Cooper & Schindler, 2003). 
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This study examines construct validity because ―construct validity asks whether a measure does, 

in fact, measure what it purports to measure‖ (Armstrong & Collopy, 1992). To what extent does 

the model produce accurate forecasts? This is done by comparing the MAPE of each calibration 

of the model. Another test of construct validity involves determining whether other error 

measures were similar to the MAPE. Armstrong and Collopy (1992) considered agreement 

among accuracy measures when testing construct validity. When they evaluated the MAPE with 

other error measures; they found that depending on the size of the series, the measures each 

provide reasonable measures of accuracy. In this study Minitab® computes a Mean Absolute 

Deviation (MAD) and a Mean Squared Deviation (MSD) which both measure the accuracy of 

fitted time series values. The calibrations with the lower MAPE also produced the lower MAD 

and MSD.  

Reliability is a measure of consistency. It ―...addresses the question of whether repeated 

application of a procedure will produce similar results‖ (Armstrong & Collopy, 1992). This 

study calculated a four months ahead forecast from 8 observations and then a different sample 

was created when the actual values for the four months were added to the original sample. Again, 

the calibration with the lower error was applied to the new sample of 12 observations in order to 

derive a forecast for a 48 months period. Reliability was assessed by examining the extent to 

which the MAPE of the first sample was similar to the MAPE of the second sample when the 

same calibration of the model was applied to both samples. This approach was demonstrated by 

Armstrong and Collopy (1992) when they used MAPE in the determination of reliability. MAPE 

and other error measures were ranked by accuracy and then tested to determine whether they 

produced the same accuracy rankings when applied to different samples from a set of time series. 

 

RESULTS AND DISCUSSION 

This section contains results from the various calibrations (0.15, 0.20 and 0.25) of the model and 

forecasts of the three data series. First, a model to forecast total cases of road traffic crashes is 

determined and the predicted values are compared with actual ones. The same is done for 

registered consequences of injuries and number of people killed in road crashes. 

 

Table 1: Holt-Winters smoothing parameters and Mean Absolute Percentage Errors – Total 

cases of road crashes 
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Smoothing Parameters MAPE 

  (level): 0.15,   (trend): 0.15,   (seasonal): 0.15 6.79 

  (level): 0.20,   (trend): 0.20,   (seasonal): 0.20 6.33 

  (level): 0.25,   (trend): 0.25,   (seasonal): 0.25 5.88 

 

 

Figure 1. Line Plot of Total cases of road crashes forecast using smoothing parameters = 0.15 

and 8 observations 
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Figure 2. Line Plot of Total cases of road crashes forecast using smoothing parameters = 0.20 

and 8 observations 

 

Figure 3. Line Plot of Total cases of road crashes forecast using smoothing parameters = 0.25 

and 8 observations 
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The Holt-Winters calibration which assigned smoothing parameters of 0.25 produced the lower 

MAPE when evaluated with 8 months of data. The actual values for periods 9, 10, 11 and 12 

were then added to the sample and the 0.25 calibration was applied to a series of 12 observations. 

The resulting residual and forecast predicted Total cases of road crashes for a 48 months period. 

 

Table 2: Residual of Total cases of road crashes using smoothing parameters = 0.25 and 12 

observations 

Period Total Cases of          

Road Crashes 

Smooth Predict Error 

Jan 2016 886 928.952 899.352 -13.352 

Feb 2016 738 797.602 767.167 -29.167 

Mar 2016 883 819.463 787.205 95.795 

Apr 2016 739 813.408 787.138 -48.138 

May 2016 847 809.171 779.892 67.108 

Jun 2016 745 695.291 670.206 74.794 

Jul 2016 774 771.923 751.513 22.487 

Aug 2016 804 732.401 713.397 90.603 

Sep 2016 819 791.724 778.382 40.618 

Oct 2016 775 688.599 677.796 97.204 

Nov 2016 781 775.308 770.580 10.420 

Dec 2016 903 761.223 757.146 145.854 
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Figure 4. Residual Plots of Total cases of road crashes using smoothing parameters = 0.25 and 

12 observations 

 

Table 3: Holt- Winters Forecast of Total cases of road crashes with smoothing parameters = 0.25 

and 95% confidence intervals. 

Period Forecast Lower Upper 

Jan 2017 844.95 694.783 995.12 

Feb 2017 760.66 606.786 914.54 

Mar 2017 822.64 664.547 980.74 

Apr 2017 841.11 678.333 1003.89 

May 2017 865.11 697.214 1033.00 

Jun 2017 780.82 607.420 954.22 

Jul 2017 842.80 663.536 1022.06 

Aug 2017 861.27 675.824 1046.72 

Sep 2017 885.27 693.346 1077.19 

Oct 2017 800.98 602.322 999.63 
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Nov 2017 862.96 657.327 1068.58 

Dec 2017 881.43 668.613 1094.24 

Jan 2018 905.42 685.230 1125.62 

Feb 2018 821.13 593.391 1048.88 

Mar 2018 883.11 647.660 1118.57 

Apr 2018 901.58 658.280 1144.89 

May 2018 925.58 674.297 1176.86 

Jun 2018 841.29 581.913 1100.67 

Jul 2018 903.27 635.688 1170.85 

Aug 2018 921.74 645.860 1197.62 

Sep 2018 945.74 661.468 1230.00 

Oct 2018 861.45 568.712 1154.18 

Nov 2018 923.43 622.148 1224.70 

Dec 2018 941.90 632.010 1251.78 

Jan 2019 965.89 647.334 1284.45 

Feb 2019 881.60 554.316 1208.89 

Mar 2019 943.58 607.512 1279.65 

Apr 2019 962.05 617.152 1306.95 

May 2019 986.05 632.272 1339.83 

Jun 2019 901.76 539.066 1264.46 

Jul 2019 963.74 592.087 1335.39 

Aug 2019 982.21 601.565 1362.85 

Sep 2019 1006.21 616.534 1395.88 

Oct 2019 921.92 523.188 1320.65 

Nov 2019 983.90 576.079 1391.71 

Dec 2019 1002.37 585.436 1419.30 

Jan 2020 1026.36 600.292 1452.43 

Feb 2020 942.07 506.840 1377.31 

Mar 2020 1004.05 559.631 1448.47 

Apr 2020 1022.52 568.895 1476.15 

May 2020 1046.52 583.663 1509.37 
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Jun 2020 962.23 490.130 1434.33 

Jul 2020 1024.21 542.844 1505.57 

Aug 2020 1042.68 552.035 1533.32 

Sep 2020 1066.68 566.734 1566.62 

Oct 2020 982.39 473.136 1491.64 

Nov 2020 1044.36 525.789 1562.94 

Dec 2020 1062.84 534.922 1590.75 

 

 

Figure 5. Line Plot of Total cases of road crashes forecast using smoothing parameters = 0.25 

and 12 observations 

The in-sample MAPE was 7.50. Although larger than the MAPE of the original fitting period 

(5.88), it is not significantly different and indicates a reliable model. Also, the actual values are 

relatively close to the predicted values. However, the stochastic nature of the data is apparent in 

the wide confidence intervals. 

 

The next analyses follow the forecast of another time series – Number Injured. 

Table 4: Holt-Winters smoothing parameters and Mean Absolute Percentage Errors – Number 

Injured. 

Smoothing Parameters MAPE 

  (level): 0.15,   (trend): 0.15,   (seasonal): 0.15 13 

  (level): 0.20,   (trend): 0.20,   (seasonal): 0.20 12 
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  (level): 0.25,   (trend): 0.25,   (seasonal): 0.25 11 

 

 

Figure 6. Line Plot of Number of people injured forecast using smoothing parameters = 0.15 

and 8 observations 
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Figure 7. Line Plot of Number of people injured forecast using smoothing parameters = 0.20 

and 8 observations 
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Figure 8. Line Plot of Number of people injured forecast using smoothing parameters = 0.25 

and 8 observations 

The Holt-Winters calibration which assigned smoothing parameters of 0.25 produced the lower 

MAPE when evaluated with 8 months of data. The actual values for periods 9, 10, 11 and 12 

were then added to the sample and the 0.25 calibration was applied to a series of 12 observations. 

The resulting residual and forecast predicted Number of people injured for a 48 months period. 

 

Table 5: Residual of Number of people injured using smoothing parameters = 0.25 and 12 

observations 

Period Number Injured Smooth Predict Error 

Jan 2016 2999 3299.87 3079.17 -80.173 

Feb 2016 2475 2740.49 2514.78 -39.781 

Mar 2016 2584 2502.53 2274.33 309.665 

Apr 2016 2227 2604.78 2395.94 -168.937 

May 2016 2508 2406.58 2187.18 320.819 

Jun 2016 2058 1956.32 1756.97 301.029 

Jul 2016 2183 1895.45 1714.91 468.091 

Aug 2016 2475 1995.22 1843.94 631.057 

Sep 2016 2517 2146.42 2034.58 482.423 

Oct 2016 2557 1840.41 1758.72 798.28 

Nov 2016 2338 2052.83 2021.04 316.964 

Dec 2016 3184 2294.12 2282.14 901.861 
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Figure 9. Residual Plots of Number of people injured using smoothing parameters = 0.25 and 12 

observations 

Table 6: Holt- Winters Forecast of Number of people injured with smoothing parameters = 0.25 

and 95% confidence intervals. 

Period Forecast Lower Upper 

Jan 2017 2668.83 1684.95 3652.70 

Feb 2017 2457.66 1449.48 3465.83 

Mar 2017 2506.33 1470.53 3542.13 

Apr 2017 2854.23 1787.73 3920.73 

May 2017 2846.35 1746.34 3946.36 

Jun 2017 2635.18 1499.10 3771.26 

Jul 2017 2683.86 1509.37 3858.34 

Aug 2017 3031.75 1816.75 4246.75 

Sep 2017 3023.87 1766.46 4281.29 

Oct 2017 2812.70 1511.16 4114.25 

Nov 2017 2861.38 1514.15 4208.61 
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Dec 2017 3209.28 1814.97 4603.58 

Jan 2018 3201.40 1758.75 4644.05 

Feb 2018 2990.23 1498.10 4482.35 

Mar 2018 3038.90 1496.28 4581.53 

Apr 2018 3386.80 1792.74 4980.86 

May 2018 3378.92 1732.58 5025.26 

Jun 2018 3167.75 1468.37 4867.14 

Jul 2018 3216.43 1463.30 4969.55 

Aug 2018 3564.32 1756.83 5371.82 

Sep 2018 3556.45 1694.00 5418.90 

Oct 2018 3345.28 1427.35 5263.21 

Nov 2018 3393.95 1420.06 5367.85 

Dec 2018 3741.85 1711.55 5772.15 

Jan 2019 3733.97 1646.85 5821.09 

Feb 2019 3522.80 1378.49 5667.11 

Mar 2019 3571.48 1369.63 5773.33 

Apr 2019 3919.37 1659.67 6179.08 

May 2019 3911.50 1593.63 6229.36 

Jun 2019 3700.33 1324.04 6076.62 

Jul 2019 3749.00 1314.03 6183.97 

Aug 2019 4096.90 1603.01 6590.79 

Sep 2019 4089.02 1535.99 6642.05 

Oct 2019 3877.85 1265.47 6490.23 

Nov 2019 3926.53 1254.61 6598.44 

Dec 2019 4274.42 1542.80 7006.05 

Jan 2020 4266.54 1475.04 7058.05 

Feb 2020 4055.37 1203.83 6906.92 

Mar 2020 4104.05 1192.32 7015.78 

Apr 2020 4451.95 1479.89 7424.01 

May 2020 4444.07 1411.56 7476.5 

Jun 2020 4232.90 1139.81 7325.99 
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Jul 2020 4281.57 1127.79 7435.36 

Aug 2020 4629.47 1414.89 7844.06 

Sep 2020 4621.59 1346.10 7897.08 

Oct 2020 4410.42 1073.93 7746.91 

Nov 2020 4459.10 1061.51 7856.68 

Dec 2020 4807.00 1348.23 8265.76 

 

 

Figure 10. Line Plot of Number of people injured forecast using smoothing parameters = 0.25 

and 12 observations 

 

The in-sample MAPE was 16. Although larger than the MAPE of the original fitting period (11), 

it is not significantly different and indicates a reliable model. Also, the actual values are 

relatively close to the predicted values. However, the stochastic nature of the data is apparent in 

the wide confidence intervals. 

 

The next analyses follow the forecast of another time series – Number Killed. 
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Table 7: Holt-Winters smoothing parameters and Mean Absolute Percentage Errors – Number 

Killed. 

Smoothing Parameters MAPE 

  (level): 0.15,   (trend): 0.15,   (seasonal): 0.15 11.55 

  (level): 0.20,   (trend): 0.20,   (seasonal): 0.20 11.10 

  (level): 0.25,   (trend): 0.25,   (seasonal): 0.25 10.66 

 

 

Figure 11. Line Plot of Number of people killed forecast using smoothing parameters = 0.15 and 

8 observations 
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Figure 12. Line Plot of Number of people killed forecast using smoothing parameters = 0.20 and 

8 observations 

 

Figure 13. Line Plot of Number of people killed forecast using smoothing parameters = 0.25 and 

8 observations 
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The Holt-Winters calibration which assigned smoothing parameters of 0.25 produced the lower 

MAPE when evaluated with 8 months of data. The actual values for periods 9, 10, 11 and 12 

were then added to the sample and the 0.25 calibration was applied to a series of 12 observations. 

The resulting residual and forecast predicted Number of people killed for a 48 months period. 

 

Table 8: Residual of Number of people killed using smoothing parameters = 0.25 and 12 

observations 

Period Number Injured Smooth Predict Error 

Jan 2016 529 580.445 532.345 -3.345 

Feb 2016 496 541.601 493.292 2.708 

Mar 2016 513 505.061 456.921 56.079 

Apr 2016 363 478.700 434.065 -71.065 

May 2016 355 386.728 337.652 17.348 

Jun 2016 370 353.216 305.224 64.776 

Jul 2016 381 342.517 298.573 82.427 

Aug 2016 366 303.099 264.307 101.693 

Sep 2016 360 276.738 244.302 115.698 

Oct 2016 391 293.346 268.141 122.859 

Nov 2016 379 323.264 305.738 73.262 

Dec 2016 550 311.585 298.638 251.362 
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Figure 14. Residual Plots of Number of people killed using smoothing parameters = 0.25 and 12 

observations 

 

Table 6: Holt- Winters Forecast of Number of people killed with smoothing parameters = 0.25 

and 95% confidence intervals. 

Period Forecast Lower Upper 

Jan 2017 353.874 157.342 550.41 

Feb 2017 378.099 176.714 579.48 

Mar 2017 395.971 189.068 602.87 

Apr 2017 419.659 206.624 632.69 

May 2017 364.925 145.196 584.65 

Jun 2017 389.150 162.215 616.09 

Jul 2017 407.022 172.415 641.63 

Aug 2017 430.710 188.011 673.41 

Sep 2017 375.975 124.804 627.15 

Oct 2017 400.201 140.213 660.19 
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Nov 2017 418.072 148.960 687.18 

Dec 2017 441.761 163.244 720.28 

Jan 2018 387.026 98.854 675.20 

Feb 2018 411.251 113.196 709.31 

Mar 2018 429.123 120.979 737.27 

Apr 2018 452.811 134.393 771.23 

May 2018 398.077 69.216 726.94 

Jun 2018 422.302 82.846 761.76 

Jul 2018 440.174 89.983 790.36 

Aug 2018 463.862 102.810 824.91 

Sep 2018 409.127 37.099 781.16 

Oct 2018 433.353 50.241 816.46 

Nov 2018 451.224 56.934 845.51 

Dec 2018 474.912 69.355 880.47 

Jan 2019 420.178 3.271 837.08 

Feb 2019 444.403 16.072 872.73 

Mar 2019 462.275 22.450 902.10 

Apr 2019 485.963 34.581 937.34 

May 2019 431.229 -31.770 894.23 

Jun 2019 455.454 -19.216 930.12 

Jul 2019 473.326 -13.066 959.72 

Aug 2019 497.014 -1.147 995.17 

Sep 2019 442.279 -67.695 952.25 

Oct 2019 466.504 -55.324 988.33 

Nov 2019 484.376 -49.344 1018.10 

Dec 2019 508.064 -37.584 1053.71 

Jan 2020 453.330 -104.280 1010.94 

Feb 2020 477.555 -92.048 1047.16 

Mar 2020 495.427 -86.199 1077.05 

Apr 2020 519.115 -74.561 1112.79 

May 2020 464.381 -141.371 1070.13 
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Jun 2020 488.606 -129.246 1106.46 

Jul 2020 506.477 -123.498 1136.45 

Aug 2020 530.166 -111.955 1172.29 

Sep 2020 475.431 -178.855 1129.72 

Oct 2020 499.656 -166.815 1166.13 

Nov 2020 517.528 -161.147 1196.20 

Dec 2020 541.216 -149.680 1232.11 

 

 

Figure 15. Line Plot of Number of people killed forecast using smoothing parameters = 0.25 and 

12 observations 

 

The in-sample MAPE was 19.3. Although larger than the MAPE of the original fitting period 

(10.66), it is not significantly different and indicates a reliable model. Also, the actual values are 

relatively close to the predicted values. However, the stochastic nature of the data is apparent in 

the wide confidence intervals. 

CONCLUSION AND RECOMMENDATIONS 

The objective of this study was to understand the trend of road traffic accidents in Nigeria, its 

challenges and carry out a 48 months forecast using Holt–Winters Exponential Smoothing on 
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three series of road traffic data. With an introduction to forecasting techniques, road traffic 

managers can create simple models to address common problems or conduct short term planning. 

Forecasting techniques can be used by road managers at all levels who are involved with policy 

analysis, strategic planning, or basic decision-making.  

In this paper, we have studied the time series trend of total cases of road traffic crashes, 

registered consequences of injuries and number of people killed in road crashes in Nigeria. 

Various smoothing parameters (0.15, 0.20 and 0.25) of the model were used to analyze the data 

sets and predict 48 months consequences of road traffic accident along the Nigeria motorway. 

The Holt-Winters calibration which assigned smoothing parameters of 0.25 produced the lower 

MAPE in an out of sample performance for each of the three data sets. Thus, emerged the most 

appropriate for the total cases of road traffic crashes, registered consequences of injuries and 

number of people killed in road crashes in Nigeria.  

The study also revealed that road traffic accident cases; total cases of road crashes, registered 

consequences of injuries and number of people killed in road crashes along the motorway would 

continue to increase over the next 48 months. Thus, this model can be used in Nigeria by FRSC 

and the government in their policy formulations and implementations. 

This study has provided reliable and genuine information that could be useful for determining 

road accident rate on Nigeria motorway and provide necessary prevention for the unwanted act. 

The study will also be used for providing important information in raising the level of awareness 

among stakeholders in road safety, since the problem has become a growing rife in Nigeria and 

also, be useful in setting priorities when planning road traffic accident interventions. Most 

importantly, this study will provide expected benefit to the road users, Federal Road Safety 

Corps, researchers and other stakeholders in understanding the future rate of the consequences of 

road accident. 

It is however recommended that appropriate laws should be made to caution drivers that over-

speed beyond the standard. Strict laws should be made to enforce the use of seat-belt among the 

driver and also, the passenger sitting in the front seat. This if enforced may reduce the critical 

state of the accident. The Federal Road Safety Corp (FRSC) and all the stakeholders in charge of 

motorway in Nigeria should ensure proper maintenance of the motorway; it should be 

maintained in terms of the use of appropriate materials for patching pot holes, provision of street 

lights to aid visibility in the night, installation of traffic lights at new intersections created along 
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the road. Also, proper education should be made known to the drivers on how to overtake on the 

motorway (Adegoke, Ridwan and Adebola, 2015). 

Appropriate training and retraining of drivers should be encourage towards reducing the carnage 

on over roads, this will greatly reduce the rate of road traffic accident in the country. Road 

signals and signs that guide and instruct the drivers on what is happening in some kilometers 

ahead should always be made available on the motorway. Drivers should be discouraged from 

receiving or making calls while driving. 
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Abstract 

This paper titled Influence of Private Secondary Schools on Economic Growth and Development 

in Imo State. The researchers utilized objective and one hypothesis in this like: Determine the 

way forward in boosting economic growth with private secondary school in Imo State. There is 

no significant difference between private secondary schools and economic growth regarding 

boosting economic growth in Imo State. The methodology was descriptive survey; the 

population of the study comprised all the principals and teachers in private secondary schools in 

Imo State. Available statistics shows that there are 658 principals and 6,135 teachers which made 

up of 6693 populations in the private secondary schools in Imo State. The sample for this study 

consisted of 614 teachers and 66  principals. This sample size was determined using 10% of the 

population of teachers and  principals from each education zone. The choice of 10% was based 

on the premise of Nwana, (2000) who stated that if the population is a few hundreds, a 40% or 

more sample will do; if many hundreds; 20% sample will do; if a few thousands, a 10% sample 

will do; and several thousand, 5% or less sample will do. Based on the findings the paper 

conclusions the primary purpose of this study was to explore Influence of Private Secondary 

Schools on Economic Growth and Development in Imo State, on the above analysis and 

discussion, a number of important conclusions can be drawn from this study. Components of 

strategic entrepreneurship orientation concept have been explored independently, such that a 

distinction has been made between the two where establishing of private secondary schools can 

help to boost economic growth in Imo state Nigeria, the paper recommendations that arise out 

include:For private schools to remain competitive, it is extremely important to understand 

strategic entrepreneurship in private secondary schools and how the private secondary schools 

recognizes, pursues, and exploits entrepreneurial opportunities in addition to strategic behaviour 

in an effort to grow economic in Imo State, Nigeria. 

Keywords: Private Secondary Schools, Economic Growth, Development 
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INTRODUCTION  

The quest for education has seen significant increment in enrolment ratio in secondary 

school. The inability of Nigeria government to accommodate all qualified applicants led to the 

entrance of private investors in private secondary schools in Nigeria (Adu, 2009). Notable 

among such entrants are the denominational/non-denominational religious bodies.  this has 

resulted in a number of such private secondary school and these currently dominate the private  

educational sector. Although the focus has been on ensuring that students after completing 

secondary school education can continue and obtain tertiary education, this has resulted in a huge 

gap being created regarding those who could not continue their education to the tertiary level 

(Manuh et al, 2007). Thus a need for ingenuity on the part of stakeholders to ensuring that these 

students obtain a kind of education that will enable them contribute to the society. Hence, the 

relevance of economic growth on education in modern times.  

As a noted feature which may have been inherited from our colonial masters, Nigeria 

traditional system of education seem to have been tilted towards providing principals as the 

supervisors of schools (that hardly exist today) rather than equipping graduates with skills for 

life.This is evident in the fact that ―…parents want their children to become doctors, lawyers, 

engineers but usually do not encourage their children to start their own businesses…[and also] 

the education system (private school) as it is now was sometimes divorce from the business 

needs of the society hence the educational system always encouraged people to become 

employees for other‖  

The recent rising graduate unemployment situation attest to this and also brings to the 

fore the need for amendment in the kind of educational philosophy being pursued.  

The situation has led to the introduction and promotion of entrepreneurship education which 

seeks to address graduate unemployment and improvement in the skills of those in the informal 

sector. The expectation has been that governments will spearhead the private sector  revolution 

to enhance economic growth. However, current economic predicaments indicate that 

governments cannot single handedly take on this mantle. This calls for a collaborative effort 

from civil society. Hence, the important role of establishing private secondary schools in 

spearheading economic growth through education cannot be overemphasized. This paper 

explores how private secondary school are addressing the issue of economic growth through 

education in Imo State. 
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1.2 Statement of the problem   

Liberalization of the economy and introduction of  private secondary school in 1997 led 

to the emergence of many private secondary schools in Nigeria as government aided schools 

cannot take up the increasing number of secondary school.  

According to the national school census 2013, 57.3% of the schools were private  

secondary while 31.4% were Government secondary schools. In Owerri, there are 363 private 

secondary schools against the 33 government secondary schools, where 82% are private funded 

and 12% are government funded. The fact that many private schools have been started is an 

indicator of entrepreneurship in Nigeria. Entrepreneurs exploiting opportunities that have been 

created by turbulence have however, led to increased competition. This has created a competitive 

environment in private secondary schools‟ performance; leading to some expanding faster while 

others are stagnant, split or closed. Performance has been seen in student enrolment ratio, 

introduction of new services and geographical expansion.  

However, establishing private secondary schools is an interaction of strategic orientation 

and entrepreneurial orientation behaviour, could be attributed to contribute to the difference in 

economic growth in Imo State. 

Objective of the Study 

 The major objective of this study is Influence of Private Secondary Schools on Economic 

Growth and Development in Imo State, while the specific objectives are: 

(1) Determine the way forward in boosting economic growth with private secondary school 

in Imo State.  

Research Hypotheses 

The following research hypotheses were tested in the study:  

(1) There is no significant difference between private secondary schools and economic 

growth regarding boosting economic growth in Imo State, 

Review of Related Literature  

Evolution of Private Secondary School Owership in Nigeria 

The history of private secondary sechool ownership in education sector in Nigeria could be 

traced to the period when Western education was introduced to the country, in the 19th century. 

As at the time in question missionaries and churches played dominant roles towards the 

development and administration of education. Even, when the colonial and self-governments 
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took over the control the significance of education towards national development made private 

individual, communities and even both the local and international organizations to have interest 

in the development of education at all level.   

Thus, Ade-Ajayi, in Odeleye, Oyelami and Abike (2012) submited that education is the 

mechanism by means of which a society generates the knowledge and skills required for its own 

survival and sustenance and which it transmits to future generations through the process of 

instruction to its youths. Society can only develop and exist decently and wisely if it ensures that 

its educational system is adequate, relevant and sustainable. Also, against the background of the 

apparent inertia of government apparatus in providing quality education for the teeming 

population, it becomes expedient that private initiative in education be facilitated and 

encouraged. The decentralization of education sector is in response to the National Policy on 

Education (NPE) guidelines which contains the institutional responsibilities on the different 

sectors charged with the functioning of the educational system.  

In this connection, the Federal Government of Nigeria (1985) as cited in Odeleye, etal (2012) 

stated that: The success of any system of education is hanged on the proper planning, efficient 

administration and adequate financing. Administration includes organization and structure, 

proprietorship and control, inspection and supervision.The experience over the years is that 

public education sector in Nigeria have been poorly managed and administered in terms of poor 

funding, low morale of teachers and inspectors, hence, the call by public-spirited individuals and 

educationists that a state of emergency to be declared on the Nigerian educational system. Hence, 

the recognition of the private ownership to help towards salvaging the problems of educational 

sector. In relation to this Akintayo and Oghenekowho (2008) argued that the private ownership 

in education could help in the attainment of the following goals: 

(i) qualitative research and development; (ii) access to advanced educational needs 

for technological development; (iii) efficiency in resource generation through partnership and 

cooperation; (iv) enhanced capacity-building relevant for the needs of the economies; (v) 

moderation of secondary school carrying capacity for observation of qualified and trainable 

human resources and (vi) combating the threats of the global  challenges of illiteracy, poverty, 

disease, war and insecurity.  

Again, Omotosho (2008) noted that, the education crisis in the country is rooted in the 

deterioration conditions within the citadels of learning in respect of teaching facilities, and other 
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infrastructural facilities, the welfare of those engaged in the teaching profession and the ever 

increasing cost of education. The above submission corroborates the findings of Ajayi and 

Alamu (1996) and Oduleye (1985), in Odeleye, etal (2012) that students‘ unrest, teacher strikes 

and other industrial actions are at the bane of Nigeria‘s educational woes. These and others are 

the situation and, the bye-product of the spreading of private secondary schools in Nigeria.  

Omotosho (2008) stressed that: the proprietors of the private owned secondary school must 

ensure that all individuals have access to quality and appropriate educational opportunities.  

For private ownership to be seen as alternative way of engendering better performance and better 

products that could meet the challenges of the world of works, efforts should be geared towards 

the following: discipline among the staff and students; 

conducive environment for learning; appropriate teaching facilities; moral conducts among 

students; student-teachers ratio; motivations and rewards for excellent performance; training and 

re-training of staff-members; research – grants and loans for staff. 

Inaddition to evolution of private secondary schools, more than four decades now private 

secondary schools have run as profit oriented enterprises, often owned by an individual, 

cooperating individuals, voluntary agencies or faith based organizations. Private ownership of 

schools as earlier noted, dominated the education landscape of the country during the mid 

Nineteenth Century leading up to the later part of that Century. The missionaries were 

predominantly responsible for those schools. private secondary schools have persisted since then. 

In Rivers State, there are 514 registered  private secondary Schools (BRACED COMMISSION, 

2012). Private schools can be categorized according to fee regimes, as Low Fee Paying (LFP) 

and High Fee Pay (HFP). The fee regimes are directly determined by owner‗s defined standards 

and characteristics and not subject to government regulation. Fee payment determines access and 

sometimes quality of programmes available in each school. Private secondary schools are run on 

the basis of cash for provision mostly (ESSPIN, 2011). ESSPIN (2011) Report reveals all or 

some of the following about Private secondary  school: Financed privately by 

propreitors,Managed and run privately  Operate in environment less the standard of Public 

Schools, Process of Personnel recruitment / quantity /quality of personnel strictly restricted, 

Conditions of service strictly restricted  Monitoring/evaluation system largely unknown, 

Admission criteria/process determined by school, Teacher development/Training largely 

unknown, Quality assurance measure largely undisclosed, Government recognition largely 
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unknown for many private schools  All year round admission, Indiscriminate registration of 

candidates for certificate examinations, Ready platforms as ―Miracle Centres‖, Limited/Non 

availability of facilitates e.g. laboratories, libraries, demonstration farms, play grounds, etc.  

Supporting the above it is pertinent to note that while some private secondary schools in 

the Rivers State rate highly in terms of academic performance, good facilities, discipline, and 

good school climate, others are usually poorly rated and scarcely sought after, because they 

exhibit those characteristics that neither promote excellence in learning nor make contribution to 

education delivery. Here lies the challenges that confront not only the Private schools alone but 

also education delivery management in Rivers State.  

The problem in Establish Private Secondary Schools 

Despite the multiplicity of public schools in Nigeria, there has been an upsurge of private 

schools at all levels of education. Olabusuyi (2008) attributed this to neglect and gross 

underfunding of public schools by successive governments, disdain treatment of teachers without 

regular payment of salaries as well as low salaries for teachers. The consequence of these is 

incessant teachers‘ strike leading to intermittent disruptions of academic activities in public 

schools. Consequently, the era of private schools seemed to have erupted. Presently in some 

states the number of private primary and secondary schools greatly outnumber the public or 

government schools. Despite the free and compulsory basic education given in public schools, 

some parents still prefer to send their children to private schools where high fees and levies are 

charged. Perhaps one major reason for this decision is the fact that private schools do not 

experience disruptions in their academic calendar.  

A critical look at these private schools reveals that while some are standard, others are 

substandard. Even among the old government schools some can be classified as being 

substandard. There are however guidelines expected to be followed in establishing schools. 

These guidelines are drawn and executed by the Federal and State Ministries of Education to 

ensure that newly established schools meet some standards. It is the process of doing this which 

we hereby refer to as accreditation. Floden (1980) claims that disagreements have mainly been in 

the area of how accreditation should be determined, who participates in the accreditation process 

as well as the effects of accreditation. In Nigeria, accreditation of newly established schools is 

done by a team of officials of the Federal/State ministry of education depending on whether the 

school is directly under the jurisdiction of the federal or state government. To carry out the 
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accreditation process, the officials undergo a feasibility study of the new school checking that the 

guidelines are followed. This process can take a few years until the school is finally approved or 

disapproved.  

Completion of an educational programme requires something to show for it. Apart from the 

skills and knowledge, something tangible must be given to the programme participant that he/she 

can show. A certificate is one such expectation. Certification refers to the confirmation of certain 

characteristics of an object, person or organization. In the school system this confirmation is 

provided by assessment. At the completion of every stage of education students are assessed and 

consequently certificates are awarded. 

Empirical Literature of Public and Private Sector in Nigeria 

The relationship between government expenditure and economic growth is not without 

controversy in the empirical literature. On the one hand, Singh and Sahni (1984), Ram (1986), 

and Holmes and Hutton (1990) conclude that government expansion has a positive effect on 

economic growth. This implies that government expenditures can promote economic growth. 

Public infrastructure, education, health expenditure can in principle be complementary to private 

secondary schools activities and therefore have positive effects on GDP. For instance, the new 

transport infrastructure save travel time and therefore bring positive effects on private agents. 

Alternatively, public expenditure can be substitutes for private expenditures and therefore crowd 

out private activities (Hjerppe, et. al., 2006: 4). Landau (1983, 1986), Barth, Keleher, and Russek 

(1990) find that rather than contributing positively to growth, the opposite is true that 

government expansion tends to exert a negative impact on economic growth for many developed 

and less-developed countries. As summed up in Sideris (2007), the empirical works on Wagner‘s 

Law can be divided in two groups, based on the different types of the econometric methodology 

they apply: (a) early studies which are performed until the mid 1990s, assume stationary data 

series and apply simple OLS regressions to test alternative versions of the law (Ram, 1987; 

Courakis et. al., 1993); (b) cointegration-based studies, which are performed from the mid 1990s 

and on, test for cointegration between government expenditure and national income (and 

occasionally population). Early studies of this group use the Engle and Granger, (1987) 

methodology, whereas more recent works apply the Johansen, (1988) technique. Most of the 

recent studies also perform Granger causality tests to indicate the direction of causality between 

the variables (Henrekson, 1993; Murthy, 1994; Ahsan et. al., 1996; Biswal et. al., 1999; Kolluri 
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et al., 2000; Islam, 2001; Al-Faris, 2002; Burney, 2002; Wahab, 2004). However, the empirical 

studies have produced mixed and sometimes contradictory results. Some of these conflicting 

findings (which are well documented in Bohl, 1996), have been attributed to the different 

econometric methodologies used, and to the different features characterizing different economies 

during alternative time periods. 

Similarly, Halicioglu (2005) tests the validity of Wagner‘s Law for Turkey, and his 

empirical results show that Wagner‘s Law does not hold in the case of the adopted traditional 

form, since neither co-integration nor causality tests were in line with the proposed implications 

of the law. Yet, he finds a positive long-run relationship between the share of government in 

GDP and real per capita income growth, which supports the law. However, further analysis on 

the basis of the block Granger causality test reveals that the law does not hold for Turkey, or at 

least the direction of flows has been rejected. Grossman (1988) investigated the size of the 

American government and its effect on economic growth using data for 1929 to 1982. He 

hypothesized that government spending would initially contribute positively to overall economic 

growth but that the decision-making processes of government would lead to incremental 

expenditures that result in an inefficient quantity of public goods. Grossman‘s analysis 

confirmed his hypothesis that there was indeed a negative relationship between growth in 

government and the rate of economic growth (Grossman, 1988). Also, Vedder and Gallaway 

(1998) investigated the size of the US government and its effects on economic growth for the 

Joint Economic Committee of the US Congress. Among their many findings were that large 

transfer payments had negative consequences for economic growth, and commented that the 

moderate downsizing of the federal government between 1991 and 1997 had resulted in 

increased rates of economic growth. They further said that the marginal effect of government 

activities is negative, and that further downsizing of government would be growth-enhancing 

(Vedder and Gallaway, 1998). In fact, Vedder and Gallaway recommended reducing the size of 

the US government to 17.45% of GDP in order to gain sizable and permanent increases in GDP. 

Peden and Bradley (1989: 239) examined the effect of the size of government on 

economic output and productivity using US data between 1949 and 1985. They concluded that 

the ―level of government activity in the economy has a negative effect on both the economic base 

(GDP) and the economic growth rate (GDP growth)‖. They further concluded that increases in 

the size of government relative to the overall size of the economy had long-lasting negative 
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effects on GDP growth. Finally, they found that ―permanent increases in the share of output 

devoted to the government result in a significant erosion in productivity‖ (pp. 241). Peden and 

Bradley (1989) concluded that the size of government, ―beyond the optimal point‖ (pp. 243) 

resulted in lower GDP, lower rates of GDP growth, and significant deterioration in productivity. 

Folster and Henrekson (2001) examined the growth effects of government spending and taxation 

in ―rich‖ countries. Folster and Henrekson (2001) limit their study to rich countries due to 

differences in the composition of government spending between rich and poor countries. 

Covering the period from 1970 to 1995, Folster and Henrekson (2001) find a robust negative 

relationship between government expenditure and economic growth. In addition, they conclude 

that a 10% increase in government expenditure as a percent of GDP is associated with a decrease 

in the economic growth  rate by 0.7 to 0.8 percentage points (Folster and Henrekson, 2001). To 

Saad and Kalakech (2009), defence and health spending do not show statistical significance 

which indicates the absence of any impact on economic growth in the short run. Previous studies 

on developing countries have reported conflicting results regarding the association between 

defense spending and growth. This association is sometimes found to be positive and significant 

(Benoit, 1978; Frederiksen and Looney, 1982) or negative and significant (Deger and Smith, 

1983: Knight et. al., 1996). Other studies have reported insignificant effect of defense 

expenditure on economic growth (Biswas and Ram, 1986). 

Heitger (2001) also investigated this phenomenon and discovered that growth in 

government size has negative impact on physical capital formation through the "investment 

channel", implying that government also crowds out private investment in physical capital. 

Methodology 

The design of this study was a descriptive survey. A descriptive survey design according 

to Ali (2006) mainly concerned with documenting, describing and explaining events as they are, 

without any manipulation of what is observed. The above design is appropriate for the study 

because it is versatile and practical and it permits the collection of original data from the 

respondents to investigate the establishment of private secondary school in Imo state. 

Population of the Study 

The population of the study comprised all the  principals and teachers in private 

secondary schools in Imo State. Available statistics shows that there are 658 vice principals and 

6,135 teachers which made up of 6693 populations in the private secondary schools in Imo State.  
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Sample and Sampling Technique 

The sample for this study consisted of 614 teachers and 66  principals. This sample size 

was determined using 10% of the population of teachers and  principals from each education 

zone. The choice of 10% was based on the premise of Nwana, (2000) who stated that if the 

population is a few hundreds, a 40% or more sample will do; if many hundreds; 20% sample will 

do; if a few thousands, a 10% sample will do; and several thousand, 5% or less sample will do. 

Table 1:t-test analysis of difference between private secondary schools and economic 

growth regarding boosting economic growth in Imo State 

 

Status   N Mean  SD  DF  t  Sig  Dec 

ITEM1   P   56  3.34  0.69  568  -1.15  0.25  NS 

T   514  3.44  0.64 

 

ITEM2  P   56  3.27  0.65  568  2.81  0,78  NS 

T   514  3.24  0.66 

 

ITEM3  P   56  3.05  0.59  568  -0.72  0.47  NS 

T   514  3.11  0.61 

 

ITEM4  P   56  2.95  0.77  568  -1.34  0.18  NS 

T   514  3.09  0.75 

 

ITEM5  P 56   3.43  0.63  568  2.90  0.04  S 

T   514  3.15  0.70 

 

TOTAL  P   56  3.21  0.38  568  0.01  0.99  NS 

T   514  3.21  0.44 

 

P= Principal, T=teacher, _ = 0.05, S=Significant, NS=not significant 

The result in Table 1shows the mean response of private secondary school principals and 

teachers with regarding boosting economic growth in Imo State. The mean values of  principals 
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and teachers for items 1, 2, 3, 4, and 5 were 3.34/3.44, 3.27/3.24, 3.05/3.11, 2.95/3.09 and 

3.43/3.15 respectively. All the mean responses are within the real limit range of 2.50-3.49. These 

mean values implies that the principals and teacher with regards to boosting economic growth in 

establishing private secondary school was to a great extent. The overall cluster mean revealed 

that  principals had mean rating of 3.21 whereas teachers had mean rating of 3.21. These overall 

mean values indicates that the opinion of principals and teachers with regards boosting economic 

growth in establishing private secondary school was to a great extent.  

 Major findings 

Based on the results of the study the following findings can be discerned. 

The overall mean values indicates that the opinion of principals and teachers with regards 

to boosting economic growth through establish more private secondary school  was to a great 

extent in Imo State Nigeria.  

Conclusions  

The primary purpose of this study was to explore Influence of Private Secondary Schools 

on Economic Growth and Development in Imo State. Private secondary schools. Based on the 

above analysis and discussion, a number of important conclusions can be drawn from this study. 

Components of strategic entrepreneurship orientation concept have been explored independently, 

such that a distinction has been made between the two where establishing of private secondary 

schools can help to boost economic growth in Imo state Nigeria.  

Recommendations   

As far as this study is concerned, the recommendations that arise out include:  

For private schools to remain competitive, it is extremely important to understand strategic 

entrepreneurship in private secondary schools and how the private secondary schools recognizes, 

pursues, and exploits entrepreneurial opportunities in addition to strategic behaviour in an effort 

to grow economic in Imo State, Nigeria.  

The findings indicate that networking is highly important and should be considered by 

private secondary school directors in order to improve on their performance, i.e. improvement in 

private secondary school student enrolment, geographical expansion and introduction of new 

services.   
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