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Abstract 
This paper specifically investigates the direct and indirect effect of remittance inflows 

on industrialization (measured with industrial output). In general, it examines 

whether remittance inflows drive industrialization in Nigeria. Annual time series 

data from World Bank’s Development Indicators and Central Bank of Nigeria 

Statistical Bulletin 2015 were used. The autoregressive distributed lag model based 

on unconstrained error correction model (ARDLUECM) was employed in 

investigating the direct effect while the indirect effect was determined using the 

Restricted Vector Autoregressive (VAR) model. Results from ARDL Model 

demonstrate that remittance inflows have significant positive effect on 

industrialization in the long run but not in the short run. This implies that the direct 

effect of remittances on industrialization happens only in the long run. Secondly, 

results from Restricted VAR Model reveal that private sector credit (i.e., measure of 

financial development) is an effective transmission channel through which 

remittances drive industrialization. This result suggests that remittances have 

indirect effect on industrialization. In summary, these findings suggest that the 

inflows of remittances directly and indirectly drive industrialization in Nigeria in the 

long run. In line with these outcomes, we recommend that the development of the 

financial sector is necessary; in order to enhance the movement of remittances to the 

Nigeria industrial sector. Also, the proper utilization of remitted funds in productive 

activities is vital in order to attain industrial growth and development in Nigeria.   
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Introduction 
International remittance has been 

recognized as an important source of 

foreign capital flow and a catalyst for 

development in developing countries. 

Remittances are considered less volatile; 

providing stable flow of resources and 

therefore more reliable than other sources 

of foreign capital flows to developing 

countries such as foreign direct investment 

and development aid (UNESCAP, 2007). 

Remitted funds from abroad can be used 

for investment where the financial sector 

does not meet the credit needs of local 

entrepreneurs and industrialists. For 

instance in Mexico, a reasonable amount 

of capital invested in small business firms 

are financed through remittances. Hence, it 

is capable of providing a stable economic 

foundation upon which a sustainable 

industrial expansion can be fostered 

(Amuedo, 2014).   

Nigeria is the largest recipient of 

remittances in sub-Saharan Africa. The 

country receives nearly 65% of officially 

recorded remittance flows to the region 

and 2% of global flows. It received 

approximately US$2.3 billion in 

remittances in 2004 and an average of 

US$17 billion in 20052007. Recorded 

remittances from Nigerians in the diaspora 

was US$19 billion in 2008 and US$20 

billion in 2010. It further rose to an average 

of US$21 billion in 2011-2014, and 

maintained the same value in 2015 (World 

Bank, 2015). The implication is that the 

inflow of remittances possesses a great 

potential to supplement scarce domestic 

resources which can be used to finance 

industrial activities, if effectively and 

efficiently managed (Efobi et al., 2016).  

However, Nigeria faces immense 

challenges in accelerating growth, and 

achieving industrial development. Hence, 

it remains doubtful whether the approach 

of industrial policy making in Nigeria has 

achieved success. Some of the main 

challenges facing industrial development 

in Nigeria include problems such as poor 

infrastructure and limited access to inputs 

resulting from low level of finance (Ubi, 

Lionel, & Eyo, 2012). Most importantly, 

the problem of financing from domestic 

and foreign sources (e.g., remittances) has 

however been pre-eminent and dominated 

attention because of its crucial importance 

(Ubi, Lionel, & Eyo, 2012). Adeagbo & 

Ayansola (2014) recorded that the country 

is yet to make efficient use of its foreign 

finance (i.e., remittances) like other 

developing countries, such as Philippines 

and Mexico. They further noted that non-

implementation of programmes for 

effective utilization of remitted funds is 

one of the factors militating against it 

developmental impact in Nigeria.  

In the light of the above discourse, 

reviewed empirical studies (Iheke, 2012; 

Adeagbo & Anyasola, 2014; Akinpelu, et 

al., 2013; Oshota, & Badejo, 2015; 

Oyenike, Azuh, & Yartey,  

2015; Edomwonyi-Otu, 2009; Olubiyi, 

2014; Oladapo, Alao, & Kayode, 2016; 

Ukeje, & Obiechina, 2013; Udah, 2011; 

Akonji, & Wakili, 2013; Odionye, & 

Emerole, 2015) on the role of remittances 

in Nigeria have been centred mainly on 

economic growth and development. This 

implies that investigations of such role in 

industrialization process especially as it 
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relates to Nigeria are rare, to the best of our knowledge. The work of (Efobi et al., 2016) 

is focused on Africa of which Nigeria is a subset; therefore, generalized findings may not 

be adequate for policy prescription concerning the Nigerian economy; hence the need for 

a country specific study. To this end, the crucial questions to be answered are: to what 

extent do remittance inflows drive industrialization in Nigeria? Is credit to the private 

sector (i.e., financial development) an effective transmission channel through which 

remittances drive industrialization in Nigeria?  

Following the introduction, the rest of the paper is structured as follows; the next section 

provides stylized facts on remittance inflows and industrial output in Nigeria; compared 

with other selected developing countries. Section 3 provides a review of literature. Section 

4 details the theoretical framework and methodology, while section 5 presents and 

discusses the empirical findings. Section 6 concludes the paper with some policy 

recommendations.  

 

Productivity 

Productivity is a commonly used but often poorly defined term that regularly appears in 

both academic and practical discussions. Definitions of productivity seem to be dependent 

on the reviewer’s point of view and the context in which it is used. Studies on technology, 

engineering and economics, three broad industry categories, all examine productivity 

from slightly different viewpoints (Ghoabadian and Husband, 1990). In general, verbal 

definitions of productivity aim to explain what the term means while mathematical 

definitions are used as a basis of measurement; in the latter case, the major objective is 

not to explain, but rather to improve productivity (Tangen, 2005).  

According to Bernolak (1997) productivity means “how much and how good we produce 

from the resources used,” whereas The European Association of National Productivity 

Centres (EANPC, 2005) defines productivity as “how efficiently and effectively products 

and services are being produced.” Efficiency in this context can be seen as “doing things 

right” or utilizing resources to accomplish desired results (Grünberg, 2004). 

Effectiveness, on the other hand, is often described as “doing the right thing”; it refers to 

the extent to which customer requirements are met (Neely et al., 1995). Thus, 

effectiveness highlights the importance of reaching a desired objective, whereas 

efficiency focuses on the process or means involved.  

In general, productivity is often defined as a relationship between output produced by a 

system and quantities of input factors utilized by the system to produce that output. Here, 

the output can be any outcome of the process, whether a product or service, while input 

factors consist of any human and physical resources used in a process. It follows that, in 

order to increase productivity, the system must either produce more or better goods from 

the same resources, or the same goods from fewer resources. Stated differently, 

productivity improvement refers to an increase in the ratio of produced goods or services 

in relation to resources used.  

As the foregoing discussion indicates, the concept of productivity refers to a purely 

physical phenomenon and must therefore be defined as one, despite the difficulty that 

even such a definition imposes for the measurement of different quantities that do not 
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correspond to the same standard. Productivity is closely related to the use and availability 

of resources as well as to value creation. This means that a company’s productivity is 

reduced if its resources are not properly used or if there is a lack of resources. On the other 

hand, high productivity is achieved when activities and resources used in the process add 

value to the produced goods (Tangen, 2005).  

Productivity is mathematically expressed as; 

 

Productivity = output/ input. 

Stylized Facts on Remittance Inflows and Industrial Output in Nigeria Compared 

with Algeria, China and Venezuela.  

 

Figure 1: Five years Average of remittances (% of GDP) for Nigeria and other selected 

developing countries (1981 to 2015).  

  
Source: Researcher’s computation with data from World Bank’s Development Indicators 

(2015)  

  

From the figure above, it can be seen that average remittances of 0% of Gross Domestic 

Product (GDP) in Nigeria, china and Venezuela was recorded in 1981-1985 and in 1986-

1990. Average value of remittances in Nigeria rose to 2.1% of GDP with that of Algeria 

in 1991-1995. From this period, average remittances in Algeria followed a continuous 

downward trend until it became 1.9% of GDP in 2001-2005 and declined further to 0% 

of GDP together with that of china and Venezuela in 2006-2010 period as shown in the 

figure above. It is interesting to see that average remittances in Nigeria followed a 

continuous upward trend (i.e., in opposite direction with that of Algeria) starting from 

1991-1995. It reached a peak of 10% of GDP in 2006-2010; a very sharp contrast to that 

of Algeria, China and Venezuela which remained at 0% of GDP before declining to 4% 

of GDP in 2011-2015. The peak of remittances in Nigeria at 10% of GDP in 2006-2010 

was immediately trailed by a sharp decline following the 2008-2009 financial crises 

which discouraged migration of sub-Saharan Africans (including Nigerians) to foreign 

countries; due to increase in the cost of migration as recorded by (Allen, & Giovannetti, 
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2011); while the decline to 4% of GDP in 2011-2015 is attributable to low oil prices and 

weak growth in remittance-source countries (mainly European countries such as Russia). 

The crucial lesson from the figure above is that remittance inflows in Nigeria maintained 

a higher level compared to other selected developing countries for a longer period of time 

(i.e., from 1991-1995 to 2011-2015). Intuitively, Nigerian economy has received more 

remittances than other selected developing economies (Algeria, China and Venezuela) 

within the period under investigation.  

  

Figure 2: Five years Average of industry value added (% of GDP) for Nigeria and other 

selected developing countries (1981 to 2015).  

  

  
Source: Researcher’s computation with data from World Bank’s Development Indicators 

(2015)  

  

The figure above shows that industry value added as percentage of Gross Domestic 

Product (GDP) in Nigeria remained at a lower level compared to other selected 

developing countries (Algeria, China and Venezuela) throughout the sample period. Put 

differently, industries in Algeria, China and Venezuela contribute more to overall GDP 

compared to industries in Nigeria. Industry value added in Nigeria was 31% in 1981-1985 

but rose to 38% in 1986-1990 following the adoption of the Structural Adjustment 

Program (SAP) in July 1986. The SAP induced industrial policies include; interest rate 

deregulation, privatization, commercialization and new export incentive as recorded by 

(Ubi, Lionel, & Eyo, 2012). Industry value added in Nigeria rose higher to 43%, 

corresponding to that of China in 1991-1995 as shown in the figure above. This could still 

be the results of the SAP program. From this period, industry value added followed a 

continuous downward trend below that of other developing countries till 2006-2010 

period and even declined further to 25% in recent time (i.e., 2011-2015) as can be seen in 

the figure above. This is despite industrial programs introduced within this period. For 

instance, in 2001 the Bank of Industry (BOI) was established as a development institution 

to accelerate industrial development through the provision of long term loans, equity 
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finances and technical assistance to industrial enterprises. To complement the Bank of 

Industry; the Small and Medium Enterprises Equity investment Scheme (SMIEIS) was 

also set up in 2001; though mainly focusing in assisting the SMEs in the real and services 

sector in Nigeria to raise capital for their operations. Also, the National Integrated 

Industrial Development (NIID) blueprint was adopted by the Federal Government in 

2007; with the aim to boost industrialization (Ubi et al., 2012; Otoghile & Ebomoyi, 

2016).  

 

Literature Review  

Theoretical Literature  

Theories on remittances had been based on pessimistic and optimistic views. The theories 

varied from the developmentalist optimism of the 1950’s and 1960’s to the large scale 

pessimism which prevailed in the 1970’s and 1980’s (Adarkwa, 2015). 

Developmentalist/Neoclassical Migration Theory (Optimistic Views) (1950s and 

1960s) states that large-scale capital transfer and industrialization to poor countries would 

move their economies towards rapid economic development and modernization. 

Migration leads to transfer of investment capital through remittances and accelerates the 

exposure of traditional communities to liberal, rational and democratic ideas, modern 

Knowledge and education. Labor migration is viewed as a core part of modernization and 

it is believed that the effects of migration on development can be seen through the inflow 

of capital (remittances) which could help increase productivity, promote investment and 

innovations (De Haas, 2008). Structuralist/Dependency Theories (Pessimistic Views) 

posit that migration would result in dependency on the global political economic systems 

dominated by the powerful (western) states. Migration and remittances are detrimental to 

the economies of the underdeveloped countries. Remittances make receiving countries 

dependent on the sending countries as well as making receivers of remittances dependent 

on the senders (Binford, 2003; Rubenstein, 1992). Migration drains the human capacities 

of communities and leads to development that is passive as well as making these 

communities remittance-dependent. Rather than encouraging economic growth, 

remittances lead to inequalities in areas experiencing it large inflow (De Haas, 2008). This 

is because when remittances are sent to recipients in the home countries, they tend to use 

the money for unproductive activities (Odozi, Awoyemi, Omonona, 2010). Pluralist 

view (New economics of labour migration) suggests that migration is the response of 

the household to income risk; since migrants’ remittances serve as insurance for 

households of origin. The idea of this view is that migration decision is not made at an 

individual level, but rather along important human groups, such as families or households. 

The members of this group act in common, not only to maximize their incomes, but also 

to minimize their risks and overcome limitations which occur as a consequence of the 

failures of the national markets (Porumbescu, 2015). According to the pluralist view, 

migration plays a key role in the economy by providing capital through remittances which 

can be used for investments in developing countries that are mostly characterized by 

imperfect credit and insurance market that deter financial institutions from giving out 

credit frequently (Taylor, 1999).   
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The vital theories of industrialization include; the economic stages of growth by Rowstow 

and the deprived economy model by Gerschenkron (Olabode, 2001 as cited in Otalu & 

Anderu, 2015). Rowstow’s Modernization Theory consist of five stages of 

development; stating the prerequisites that a country must meet before it can industrialize. 

In the traditional stage, the society is very primitive and has little infrastructure. In the 

preconditions for take-off stage, the society engages in agricultural activities, exchange 

of goods and invention of new technology. The take-off stage has to do with 

industrialization and expansion of manufacturing which leads to economic growth while 

in drive to maturity stage, there is increase in urbanization, education, white collar jobs 

and number of skilled labors. The final stage, which is the stage of high mass consumption 

has to do with high level of production, easy fulfilment of basic needs, and enjoyment of 

luxury life style, everyone is well of and the society has achieved ultimate development 

(Faridanaz, 2016). Gerschenkron’s Theory of Industrialization in Backward 

Countries posits that late starters in the field of industrialization can gain advantage(s). 

The advantage is that the most backward economies (i.e., late starters in industrialization 

field) can use already invented technology and existing knowledge to boost their economy 

because they don’t need to invent the things which are already present in the world 

market. According to Gerschenkron, technology transfer is the cause of success in 

manufacturing areas of backward countries. In this way, countries which come later in 

the market or which come late in the field of industrialization can grow faster than the 

early industrialized countries (Faridanaz, 2016). Lewis Theory of structural change is 

a model of two sector economy comprising of the traditional  

(agriculture in the rural areas) and modern (industry in the urban areas) sectors. According 

to Lewis, excess labor in agriculture presents unlimited pool which can be transferred to 

the industrial sector. Due to excess labor, marginal product of labor in agriculture 

approaches zero; so that agricultural output will not decrease with the fall in agricultural 

employment (or rise in industrial employment). The wage differential continues to attract 

labor to industrial sector until all surplus labor is absorbed, resulting in labor migration. 

The additional labor in the modern (industrial) sector increases total output and pushes 

the economy forward (Lewis, 1954).   

 

Empirical Literature  

A number of studies (Iheke, 2012; Oyenike, Azuh, & Yartey, 2015; Edomwonyi-Otu, 

2009; Oladapo, Alao, & Kayode, 2016) in Nigeria have revealed positive outcomes using 

ordinary least square (OLS) method in their analysis of the impact of remittance inflows 

on economic growth. Udah, (2011) also found that remittance inflows positively affect 

economic growth in Nigeria using OLS method, but through its interaction with human 

capital and technology diffusion. Using the Error Correction Model (ECM), Oshota & 

Badejo (2015); Ukeje & Obiechina (2013) and Akonji & Wakili (2013) also found 

positive results in Nigeria. More so, positive results were also found in Nigeria by 

Akinpelu et al, (2013); Olubiyi, (2014) and Odionye & Emerole, (2015) using diverse 

methods (Cointegration & Granger Causality; Vector Error Correction Granger Causality 

method and Autoregressive Distributed Lag (ARDL) model). On the other hand, some 
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foreign studies (Mwangi & Mwenda, 2015; Azam & Khan, 2011; Tahir et al., 2015; 

Karagoz, 2012; Shams, 2016; Sharaf, 2014; Ocharo, 2015; Aboulezz, 2015; Githiga, 

2014; Ahmed, 2010) have shown distinct results in the analysis of the nexus between 

remittance inflows and economic growth. For instance, (Mwangi & Mwenda, 2015; Ang, 

2007; Azam, & Khan, 2011) employed Ordinary Least Square (OLS) method and found 

positive results in Kenya; Philipines; Azerbaijan & Armenia while Shams (2016) found 

the same result in Bangladesh using ECM. Ocharo, (2015) and Githiga, (2014) also found 

positive results in Kenya using OLS method and ECM respectively while Tahir et al. 

(2015) and Aboulezz, (2015) discovered positive results in Pakistan and Kenya 

respectively using ARDL model. But Karagoz, (2012) and Ahmed, (2010) found negative 

results in Turkey and Bangladesh respectively using OLS method.   

In terms of the relationship between industrialization and economic growth, few studies 

(Dan, & Wanjuu, 2010; Gylych, Enwerem, & Abdurahman, 2016) conducted in Nigeria 

have revealed that industrialization has negative impact on economic growth in Nigeria 

using VEC Model and OLS method respectively while Isiksal, & Odoh, (2016) found 

positive results using Granger Causality approach. Aiyegbusi, Bankole, & Domma, 

(2016); Iya, Anono, & Abubakar, (2016) and Bennett, Anyanwu, & Alexanda, (2015) also 

found positive results in Nigeria using OLS method.  

Cross country works (Dietmar & Adela, 2016; Yaseen, 2012; Pradhan, Upadhyay, & 

Upadhyaya, 2008; Ahotor, & Adenutsi, 2009; Fayissa, 2010) have shown that remittances 

have positive impact on economic growth using Panel data models (e.g., fixed and random 

effect models) for (six developing countries; Middle East & North African (MENA) 

countries; 39 developing countries; 31 small open developing countries and 18 Latin 

American Countries. Using diverse methods (Two stage least square; Dynamic panel 

regression technique and System generalised method of moment) studies such as 

(Ondieng’a, Odondo, & Ombok, 2017; Chowdhury, 2016 and Giuliano, & Ruiz-Arranz, 

2009) have shown that remittances have positive impact on economic growth for selected 

East African countries (Kenya, Uganda, Tanzania, Rwanda and Burundi; 33 top 

remittance recipient developing countries and 100 developing countries respectively). In 

contrast, Nyamongoa, et al. (2012) found negative result in 36 African countries using 

panel regression technique. But Siddique, Selvanathan, & Saroja, (2010) reported varying 

results in their comparative study involving Bangladesh, India and Sri Lanka; using the 

Granger causality test under the VAR framework. They found positive result in 

Bangladesh, insignificant result in India and significant results in Sri Lanka. Also, 

Adarkwa, (2015) found different results in his study involving selected West African 

countries (Senegal, Nigeria, Cape Verde and Cameroon); using ordinary least square 

method; positive results were found in Senegal and Nigeria while negative results were 

found in Cape Verde and Cameroon. In another comparative study involving Nigeria, 

Senegal and Togo, Nyeadi, Yidana, & Imoro, (2014) found that remittances significantly 

influence growth in Nigeria and Senegal but found opposite results in Togo; using VAR 

model  

Furthermore, there are only few cross country studies (Efobi et al., 2016; Dzansi, 2013) 

on the relationship between remittance inflows and industrialization. Efobi et al, (2016) 
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found  that  remittance inflows positively affect industrialization through financial 

development channel in 49 African countries using the generalised method of moment 

(GMM) and instrumental quantile regressions (IQR) while Dzansi, (2013) also found 

positive and robust result in 40 remittance dependent economies using panel regression 

technique, though he focused only on manufacturing subsector.   

From the reviewed studies above, it is quite easy to deduce that studies involving the 

relationship between remittance inflows, and industrialization in Nigeria are very scanty. 

In other words, most of the literature in Nigeria concentrate on remittances-economic 

growth nexus, on one hand. On the other hand, some others concentrate on 

industrialization-economic growth relationship; displaying diverse methods and results. 

More so, reasonable amount of empirical works on remittance-growth nexus are cross-

country studies. The very few empirical evidences that exist on remittances-

industrialization nexus are also from cross country studies (e.g., Efobi et al., 2016; 

Dzansi, 2013). To this end, the current study fills this gap by focusing on a specific 

country (i.e., Nigeria).  

 

Methodology  

Theoretical Framework  

The framework for this study is the aggregate production function of the Cobb Douglas 

form, as applied by (Elijah, & Ogbuagu, 2012). The aggregate production framework 

emphasizes labour and capital as the main factors of production. The general form of the 

function linking aggregate output with inputs is specified as follows:  

3.2.1  

It is explicitly stated as:   

  
And estimated in a logarithmic form as:   

  
 

Where;  and  are parameters describing the contributions to output made by labor and 

capital respectively. The logarithmic form allows these parameters to be interpreted as 

elasticities. Y denotes Output. L and K denote labor and capital respectively; while ln,  

and  represent Natural log, Constant and Error term respectively. Consequently, for an 

economy to grow based on the production function; there must be an increase in stocks 

of capital through investment and supply of labor through population growth. Investment 

on capital stock depends on savings, and remittances can be used as supplement to 

domestic savings (Mwangi, & Mwenda, 2015). Following this framework we specify a 

modified production function comprising of remittances. This is to enable us investigate 

the effect of remittance inflows on industrialization (measured with industrial output) in 

Nigeria. The choice of other selected variables such as Agricultural output (AGPT) and 

Interest rate (INTR) is based on literature.  
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Model Specification and Estimation Techniques  

Model one for objective one: To determine if remittance inflows drive industrialization. 

In other words, to ascertain the direct effect of remittances on industrialization in Nigeria.   

The functional form of the model is as follows:  

  
The model above is explicitly specified in a log form as follows:  

  
Where;   

LINDT = log of Industrialization (i.e., measured with Industrial Output)  

LABR = Labor (measured with percentage of population within the age of 15 and 64) 

(Not logged, since the variable is already in rate, as seen in WDI, 2015)  

LGFCF = log of Capital (measured with Gross Fixed Capital Formation)  

LREMT = log of Remittances received  

LPSDC = log of Agricultural Output  

INTR = Interest Rate (i.e., Lending Rate)  

 

Autoregressive Distributed Lag (ARDL) Model  

This study adopts the Autoregressive Distributed Lag (ARDL) model to empirically 

analyze the above functional form. According to Pesaran et al (2001), the ARDL co-

integration technique (bound test), compared to other multivariate co-integration 

methods, enables the co-integration relationship to be estimated by the ordinary least 

square (OLS) after determining the lag order of the model. Also, the model can 

accommodate regressors that are stationary at either levels I (0) or first difference I (1). 

In addition, the long run and short run parameters of the models can be simultaneously 

estimated (Pesaran et al., 2001). The ARDL representation of the above equation is 

specified as follows:  

  

  
From equation 3.2.6, the terms with the summation signs are the short run Error 

Correction dynamics while the coefficients  are the long run multipliers that corresponds 

to the long run relationships among the variables.  and  show the constant and the error 

term respectively. Δ is the first difference operator while p, q, r, s, t are the lag lengths of 

the model. All other variables in this equation are as previously defined. The optimal lag 

length of the ARDL model was determined using the Akaike Information Criterion (AIC). 

In general, estimation of ARDL Model follows a step by step approach. First, the test 

equation was estimated. This enabled us to conduct the Wald F statistics test (i.e., the 
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bound test) in order to ascertain the cointegration among the variables. The next step was 

to estimate the short run dynamic parameters in the form of the model below:  

  
Where ECM is the error correction term.  

And the long run ARDL model in the form of the model below:  

  

 
  

Model two for objective two: To determine whether private sector credit is an effective 

transmission channel through which remittances drive industrialization in Nigeria (i.e., to 

measure the indirect effect of remittance inflows on industrialization).   

To achieve this objective, the study adopted the Vector Autoregressive (VAR) Model; 

developed by Sims (1980). The term autoregressive is due to the appearance of the lagged 

value of the dependent variable on the right hand side and the term vector is due to the 

fact that we are dealing with two or more variables. According to Sims, the goal of the 

VAR analysis is to determine the interrelationship among variables in the system. The 

choice of this model is based on the fact that it has been applied and favored by researchers 

(e.g., Hung & Wade, 2009; Atabaev & Ganiyev, 2013; Vizek, 2006; Biljanovska, & 

Meyer-Cirkel, 2016) as the best method for the analysis of transmission mechanisms. The 

VAR model in its general form is given as:  

  

) is independently and identically distributed with a zero mean E ( ) = 0 and no serial 

correlation in individual error terms E ( ) = 0 for any non-zero k. The VAR model 

is transformable into vector moving average (VMA) representation in order to ascertain 

the system’s response to shocks or impulses. This is sated as follows:  

  

 is 

the matrix of impulse response coefficients and  is the mean of the process. The vector 

Where    is a vector of endogenous variables ;     is (n x 1) vector of co nstants,    is (n x n) matrix  

of coefficients,    is the number of lag and    is (n x 1) vector of error term . The error term ( 

Where  
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moving average representation is used to obtain the impulse response function while the 

variance decomposition reveals the size of unexpected change of a variable that is 

attributable to its own lags and innovations to other variables in the system (Ajluni, 2005). 

Following the fact that the series (i.e., LINDT, LPSDC and LREMT) involved in 

achieving this objective are integrated of order one (i.e., I (1)) and cointegrated as well; 

we specify the VAR model in it restricted form as follows:   

 
Where , and  are the unknown parameters. , and  are the constant terms.  denotes the 

stochastic error terms. M refer to the number of lags. LPSDC is Log of credit to the private 

sector, representing the credit channel.  is the lagged value of the error correction 

model indicating the speed of adjustment towards long run equilibrium state. Other 

variables are as defined above.    

 

Data Sources and Frequency  

Annual time series data ranging from 1981 to 2015 were used in this study. They were 

sourced from the Central Bank of Nigeria Statistical Bulletin (2015) and the World 

Bank’s Development Indicators (2015). We ignored quarterly series, since annual series 

gave better results.  

 

Results and Discussions on Findings  

Descriptive and Correlation Analysis  

Table 1: Descriptive Statistics  

  LINDT  LGFCF  LABR  LREMT  LAGPT  INTR  LPSDC  

 Mean   12.94491   10.38179   52.97382   20.16379   11.36607   17.60257   11.90890  

 Median   13.68070   10.56544   53.17276   20.87738   11.41417   17.59000   11.46719  

 Maximum   16.59011   11.79974   53.69637   23.77063   12.66580   29.80000   16.13979  

 Minimum   9.517590   8.753315   51.98247   14.50866   9.505200   7.750000   9.176835  

 Std. Dev.   2.532139   0.790180   0.576563   3.161852   0.892414   4.827935   2.261587  

 Skewness  -
0.080043  

-
0.555700  

-0.397052  -
0.359830  

-0.697219   0.179277   0.451691  

 Kurtosis   1.528488   2.494337   1.718680   1.709354   2.958398   3.375049   1.857458  
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JarqueBera   3.195170   2.174237   3.313892   3.184530   2.838193   0.392617   3.093857  

 Probability   0.202385   0.337187   0.190721   0.203464   0.241932   0.821759   0.212901  

 Sum   453.0717   363.3627   1854.084   705.7327   397.8123   616.0900   416.8116  

 Sum Sq. Dev.   217.9987   21.22904   11.30243   339.9084   27.07766   792.5047   173.9024  

 Observatio 

ns  

 35   35   35   35   35   35   35  

Source: Author’s computation with Eviews 9  

  

Table 1 shows the descriptive statistics of all the variables in their log form, except labor 

and interest rate which are already in percentages. It can be seen from this table that all 

the variables have similar mean, minimum and maximum values except labor and 

remittance with mean, minimum and maximum values which are somewhat higher. 

However, labor (LABR) has the lowest variability with a standard deviation of about 0.58, 

followed by Gross Fixed Capital Formation (LGFCF) and Agricultural Output (LAGPT) 

with standard deviation of 0.79 and 0.89 respectively; while most of the variables are 

skewed negatively. The probability values of all the variables; which correspond to the 

Jarque-Bera statistics are greater than 5% level of significance. This implies that all the 

variables are normally distributed.  

 

Table 2: Correlation Results  

  LINDT  LGFCF  LABR  LREMT  LAGPT  INTR  LPSDC  

LINDT   1.000000                  

LGFCF  -0.042865   1.000000             

LABR   0.707458  -0.198970   1.000000              

LREMT   0.679650  -0.264992   0.839699   1.000000         

LAGPT   0.508690   0.527450   0.294540   0.056114   1.000000       

INTR   0.340847  -0.279289   0.102510   0.128649   0.235299   1.000000     

LPSDC   0.795093   0.224955   0.690574   0.575748   0.834811   0.300623   1.000000  

Source: Computed by the Author with Eviews 9  

  

Table 2 above presents the results of correlation analysis which is important to establish 

the level of association among the variables used in the regression analysis. The results 

of the correlation analysis show that all the variables are positively correlated with 

industrial output (LINDT), except Gross fixed capital formation (LGFCF). This implies 

that the relationship between the variables and industrial output is consistent with 

economic theory; with the exception of Gross fixed capital formation. That of interest 

(INTR) and industrial output is also inconsistent with economic theory. Private sector 

credit (LPSDC) and labor (LABR) show the highest positive correlation with industrial 
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output with corresponding values of 0.80% and 0.71% respectively. In summary, the 

results suggest that the correlation between the variables and industrial output is fair.  

 

Stationarity (Unit root) and Cointegration Tests  

The Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests were 

conducted for each series, and the results are presented in Table 3.  

 

Table 3: Results of Unit Root Tests   

Variable  Augmented Dickey-Fuller 

(ADF)  

Phillip Perron (PP)  Decisio 

n  

Level  First  

Difference  

I(d)  Level  First  

Difference  

I(d)  

LINDT  -1.4443  -5.4586*  I(1)  -1.4443      -5.4581*  I(1)  I(1)  

LABR  -0.1375  -5.9366*  I(1)  -1.0460     -

2.6254***  

I(1)  I(1)  

LGFCF  -2.4798  -5.5342*  I(1)  -2.5652  -5.5889*  I(1)  I(1)  

LREMT  -1.1744  -6.1649*  I(1)  -0.6587  -6.1572*  I(1)  I(1)  

LAGPT   1.3839  -3.9215*  I(1)  -1.5140  -5.7357*  I(1)  I(1)  

INTR  -3.3674**  -5.7063*  I(0)  -

3.3278**  

-9.2489*  I(0)  I(0)  

Note: *, ** and *** denote 1%, 5% and 10% level of significance respectively 

Source: Computed by the Author with Eviews 9  

  

The results of Augmented Dickey Fuller (ADF) unit root tests depicted in table 3 

corroborates that of the Phillip Perron (PP) tests. The results indicates that while interest 

rate (INTR) was stationary at level, industrial output (LINDT), labor (LABR), gross fixed 

capital formation (LGFCF), remittance (LREMT) and agricultural output (LAGPT) 

became stationary only after the first difference. Simply put, the PP test confirmed that of 

the ADF test. Since the order of integration of the variables are mixed and none of the 

variables is stationary at second difference. It becomes necessary to employ the ARDL 

model.  

 

Table 4: ARDL-Bound test for Cointegration  

Test Statistics  Value  K  Level of Significance  Critical Value  

Bounds  

    I(0)            I(1)   

F-Statistics  85.44563  5  10%  2.26  3.35  

    85.44563  5  5%  2.26  3.79  

       85.44563  5  1%  3.41  4.68  

Source: Researcher’s computation with Eviews 9  

From the results in table 4, it is clear that there is a long run relationship among the 

variables because the F-statistics is higher than the upper bound critical value at 5% level 

of significance. This implies that the null hypothesis of no cointegration among the 

variables is rejected.  
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Direct Effect of Remittance Inflows on Industrialization in Nigeria  

Table 5: Regression Results for the Direct Effect of Remittance Inflows on 

Industrialization.   

Selected ARDL (1, 1, 2, 2, 2, 0) Model Based on AIC  

Short Run Results  

Variable  Coefficient  Std. Error  t-Statistics  Probability  

D(LGFCF)  -0.016898  0.121595  -0.138968  0.8909  

D(LABR)  0.732157  0.639421  1.145031  0.2664  

(LABR(-1))  2.156417  0.624691  3.451972  0.0027  

D(LREMT)        

0.079611  

0.065029  1.224237  0.2358  

D(LREMT(-1))  -0.180654  0.080672  -2.239360  0.0373  

D(LAGPT)  -0.008280  0.092956  -0.089074  0.9300  

D(LAGPT(-1))  -2.136094  0.057749  -36.989054  0.0000  

D(INTR)  0.037606  0.028632  1.313443  0.2047  

ECM (-1)  -0.920655  0.034778  -26.472385  0.0000  

Long Run Results  

LGFCF  -0.265922  0.141880  -1.874280  0.0764  

LABR  0.418005  0.227429  1.837960  0.0818  

LREMT  0.238756  0.033907  7.041594  0.0000  

LAGPT  0.496664  0.134982  18.496296  0.0000  

INTR  0.040847  0.030590  1.335290  0.1976  

C  -40.430021  11.685537  -3.459834  0.0026  

Diagnostic Tests  

Jarque-Bera Normality 

Test  

Obs* R-

squared  

Prob value  Conclusion  

0.308073  0.857241  Normally Distributed  

Breusch–Godfrey 

Serial Correlation  

Obs* R-

squared  

Prob value  Conclusion  

1.555011  0.2124  No Serial Correlation  

Heteroscedasticity Test  Obs* R-

squared  

Prob value  Conclusion  

6.980943  0.9031  No Heteroscedasticity  

Ramsey RESET  F-statistics  Prob value  Conclusion  

Test   2.701215   0.1176  Correctly Specified  

 R-squared = 0.965274   Adjusted R-Squared = 

0.941514  

 Durbin Watson Stat = 

2.330529  
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 F-Statistic = 40.62621                   Prob(F-Statiistics)  

= 0.000000  

 Akaike Info Criterion = 

0.765608  

   Schwarz Info Criterion = 

1.400490  

Source: Author’s computation with Eviews 9  

  

The short-run and long-run ARDL results on the impact of remittance inflows on 

industrialization (measured with industrial output) is presented in Table 5. In the short 

run, remittance inflows has no significant influence on industrialization, at least 

contemporaneously; judging from the fact that it’s corresponding probability value (i.e., 

0.2358) is greater than 5%. This result implies that remittance inflows do not drive 

industrialization in the short run. Simply put, increase in remittance inflows does not 

increase industrial output in the short run. This outcome is in contrast with the result of 

(Dzansi, 2013) who found that remittances have positive and robust effect on 

manufacturing growth in 40 remittance dependent economies; though Dzansi was not 

specific on whether this effect relates to the short or long run, and also his work only 

focused on industrial subsector (i.e., manufacturing sector).  

The long run result is in contrast with the short run outcome. We found that remittance 

inflows has significant positive influence on industrialization in the long run; judging 

from the fact that it’s corresponding probability value (i.e., 0.0000) is less than 5%, and 

that the coefficient of remittance inflows is positive (i.e., 0.238756). This implies that a 

1% increase in remittance inflows, increases industrial output by 24% in the long run. 

This result agrees with that of (Dzansi, 2013) as mentioned above.   

We also found that agricultural output has significant positive impact on industrialization 

in the long run. The estimation shows that a 1% increase in agricultural output leads to 

50% increase in industrial output in Nigeria. Intuitively, outputs (say, jute cotton, oil seeds 

and wheat) from the agricultural sector serve as inputs to the industrial sector.  

The coefficient of the error correction term (ECT) is negative and significant. This 

suggests that 92% of deviation from the long-run equilibrium level of industrialization is 

corrected annually. The diagnostic tests confirm that the estimated model satisfied all the 

required properties. The residual series are normally distributed as suggested by the 

Jarque–Bera statistics. The model has no serial correlation as indicated by the Breusch–

Godfrey LM test, and the residuals are homoscedastic as suggested by the 

heteroscedasticity test. Moreover, the Ramsey RESET test shows that the model is well 

specified with the correct functional form. The adjusted R squared is 94% suggesting that 

the estimated model has a good fit.  

 

Stability Test Summary  

The cumulative sum (CUSUM) test and cumulative sum (CUSUM) of squares test were 

adopted to test the stability of the model. The results of the test are shown below in figures 

3 and 4 respectively.  
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Figure 3: CUSUM Test   

 

 CUSUM  5% Significance 

 

Figure 4: CUSUM Square Test   

 

 CUSUM of Squares  5% Significance 

  

The existence of parameter instability is established if the cumulative sum of the residuals 

and CUSUM square go outside the area between the two critical (dotted) lines. From the 

figures above, it can be seen that the stability of the model is established; since the 

CUSUM and CUSUM Square lie within the critical lines.  

 

Results of Indirect Effect of Remittance Inflows on Industrialization in Nigeria  

Co-integration Test  

Table 6: Rank Test (Trace)  

Hypothesized No. of CE (s)   Eigen Value  Trace  

Statistics  

0.05 Critical Value  Prob.**  

None*  0.883328  76.75598  29.79707  0.0000  

At most 1  0.090994  5.859251  15.49471  0.7121  
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At most 2  0.078866  2.710934  3.841466  0.0997  
Trace test indicates 1 cointegrating equation at the 0.05 level  

*denotes rejection of the hypothesis at 0.05 level  

**Mackinnon-Haug-Michelis (1999) p-values  

From the table above, it is clear that there is cointegration in the model, since the trace 

test indicates 1 cointegrating equation. In other words the first trace statistics value is 

greater than it corresponding critical value at 5% level of significance. This implies that 

long run equilibrium relationship exists among the variables (LINDT, LPSDC and 

LREMT).  

 

Table 7: Rank Test (Maximum Eigenvalue)  

Hypothesized No. of CE 

(s)   

Eigen 

Value  

Max-

Eigen  

Trace  

Statistics  

0.05 Critical 

Value  

Prob.**  

None*  0.883328  70.89673  21.13162  0.0000  

At most 1  0.090994  3.148317  14.26460  0.9364  

At most 2  0.078866  2.710934  3.841466  0.0997  

Max-Eigenvalue test indicates 1 cointegrating equation at the 0.05 level  

*denotes rejection of the hypothesis at 0.05 level  

**Mackinnon-Haug-Michelis (1999) p-values  

 

The table above shows the results of the estimated number of cointegrating vectors using 

the Maximum-Eigen value test. From the table above, it is also clear that there is 

cointegration in the model, since the Maximum Eigen test indicates 1 cointegrating 

equation. This implies that long run equilibrium relationship exists among the variables 

(LINDT, LPSDC and LREMT). Thus, the trace test and the Maximun Eigen value test 

show the same result. Since the variables are cointegrated and integrated of order one 

(i.e., I (1)); we go for the restricted VAR model or the Vector Error Correction Model 

(VECM) as applied by (Dogah, 2015).  

 

Results from the Restricted Vector Autoregressive Model  

Figure 5: Impulse Response Function  

Response to Cholesky One S.D. Innovations 
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The diagrams above show the result for the impulse response function of the restricted 

VAR model. These results measures how effective private sector credit (i.e., financial 

sector development) is in transmitting remittance inflows to industrialization. It can be 

seen from the second graph of the above diagrams that the response of industrialization 

to changes in private sector credit is positive throughout the periods i.e., from the 1st to 

the 10th year. Intuitively, credit to the private sector plays a positive (crucial) role in 

transmitting remittances to industrialization. In other words, remittances indirectly affect 

industrialization through private sector credit. This result is in agreement with that of 

(Efobi et al, 2016) who found that remittance inflows have indirect effect on 

industrialization in Africa.  

 

Table 8: Variance Decomposition Results  

Variance Decomposition of LINDT      

 Period              S.E.                          LINDT    LPSDC  LREMT  

 1   0.396346   100.0000   0.000000   0.000000  

 2   0.605851   94.89527   0.113859   4.990870  

 3   1.532501   24.80458   73.98643   1.208992  

 4   2.094696   23.05806   74.72004   2.221904  

 5   2.566683   24.55682   72.18765   3.255528  

 6   3.104596   28.92209   65.34996   5.727957  

 7   3.662343   32.94229   58.86924   8.188480  

 8   4.458824   32.75302   57.78605   9.460938  

 9   5.354508   31.32712   58.69844   9.974441  

 10   6.307141   29.77888   60.03859   10.18253  
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Variance Decomposition of LPSDC      

 Period  S.E.  LINDT  LPSDC  LREMT  

 1   1.281549   0.101961   99.89804   0.000000  

 2   1.793260   0.655879   99.15603   0.188088  

 3   2.180719   1.935214   97.33086   0.733924  

 4   2.513001   6.050087   91.16442   2.785496  

 5   2.884479   11.09654   83.31463   5.588826  

 6   3.502396   13.96479   78.61468   7.420532  

 7   4.270569   14.74653   77.13960   8.113865  

 8   5.107174   14.81708   76.83429   8.348637  

 9   5.907167   15.46183   75.68914   8.849028  

 10   6.667424   16.65602   73.69368   9.650293  

Variance Decomposition of LREMT      

 Period  S.E.  LINDT  LPSDC  LREMT  

 1   0.615691   0.763809   3.276143   95.96005  

 2   0.722947   5.305061   6.665860   88.02908  

 3   0.871414   12.88841   8.214537   78.89705  

 4   1.090311   42.82717   6.712803   50.46002  

 5   1.378702   63.28922   4.701470   32.00931  

 6   1.886213   66.44997   13.68704   19.86299  

 7   2.501264   61.81315   23.97143   14.21542  

 8   3.281229   54.01336   34.65633   11.33031  

 9   4.069543   50.71513   38.64256   10.64230  

 10   4.891057   49.21001   39.85787   10.93212  

Cholesky Ordering: LINDT LPSDC LREMT      

  

The table above shows the variance decomposition results of the restricted VAR model. 

These results confirm that of the impulse response function. It can be easily seen from the 

first part (i.e., first table) of these results that the percentage responses of industrialization 

(LINDT) to shock from private sector credit (LPSDC) is reasonably large, at least from 

the third (year 3) to the last period (year 10). For instance, in the third year; private sector 

credit accounted for 74% shock on industrialization and 75% in the 4th year. The shock 

dwindled to about 72% in the 5th, 65% in the 6th, 59% in the 7th and 58% in the 8th year. 

It was 59% in the 9th year but increased a little to 60% in the 10th year. This implies that 

shocks received from remittances by the private sector credit are transmitted to 

industrialization at a noticeable rate. Put in simple terms, private sector credit is indeed 

an effective transmission channel through which remittances move to the industrial sector. 
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Figure 6: Stability Test  

Inverse Roots of AR Characteristic Polynomial 

 
The figure above shows that no root lies outside the unit circle. This implies that the 

restricted VAR model satisfies the stability condition.  

 

Conclusion and Recommendation  

In specific terms, the study evaluated the direct and indirect effects of remittance inflows 

on industrialization (industrial output). In general, it examined whether remittance 

inflows drive (i.e., propel) industrialization in Nigeria. Using the ARDL model we found 

that remittance inflows directly affect industrialization; but only in the long run. On the 

other hand, the restricted VAR model revealed that remittance inflows indirectly affect 

industrialization through private sector credit (i.e., financial sector development) in 

Nigeria. Conclusively, remittance inflows propel industrialization in Nigeria in the long 

run. In line with the above findings, we recommend that government should provide 

financial counselling to remittance recipients; this will help in mobilizing their savings 

into the financial sector, which could then be utilized in enhancing the country’s 

productive base. For instance, entrepreneurs could use these funds to start or grow their 

manufacturing businesses. Second, government should pursue policies geared towards 

the proper mobilization (i.e., through the financial system or taxation) and utilization of 

remitted funds in the provision of infrastructures. Boosting the level of infrastructures 

say, transport and power supply facilities will help to reduce the cost of running 

enterprises and industries. Finally, government should pursue financial development 

policies (example, interest rate policies aimed at encouraging savings and borrowing); 
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since the development of the financial sector is necessary in order to move remitted funds 

to the Nigerian industrial sector.   
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