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Abstract  

This study examined the relationship between capital flows and industrial output in Nigeria 

from 1982 to 2020. Data on Industrial output (INDQ), Foreign Direct Investment Inflows 

(FDI), Foreign Portfolio investment (FPI), External debt stock (ExD) and Migrant 

remittance inflows (RMT) were analyzed using the vector autoregression (VAR) model. The 

impulse response function shows that FDI and FPI exhibit positive effects on INDQ for about 

two periods after which the effects could not be sustained. The evolution of industrial output 

due to shocks in external debt was passive. Against appriori expectations, remittances 

showed a negative effect on INDQ. The VAR Granger Causality/Block Exogeneity Wald Tests 

results indicate that FDI and FPI Granger cause industrial output. External debt and 

remittances do not Granger cause industrial output. The variance decomposition result 

shows that FPI contributed more to changes in INDQ followed by RMT, FDI and ExD in that 

order. The study concludes that capital flows’ components vary in their relationship with 

industrial output in Nigeria. But, Capital flows as represented by FDI, FPI, ExD and RMT 

jointly and significantly Granger cause INDQ. Therefore, Government may have to rely 

mostly on FPI and FDI to promote Industrial output growth and reduce to the barest 

minimum the use of external debt. Finally, Government should be concerned about the 

negative effect of remittances on industrial output and think of ways to not only reverse the 

trend but use it to spur industrial output. 

Keywords: Capital flows, industrial output, remittances, external debt, vector autoregression 
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1. Introduction  

Why should Nigeria, indeed, any nation border with the growth and development of its 

industrial sector output? To situate industrial output growth and development or rather 

industrialization, it refers to the production of goods and services through the mobilization of 

human and material resources with rapid application of science and technology by different 

industrial sector constituents. The central bank of Nigeria in its 2020 statistical bulletin 

(CBN, 2020) classified the industrial sector into five categories: [1]  Mining and Quarrying 

composed of (a) Crude Petroleum and Natural Gas (b) Coal Mining (c) Metal Ores (d) 

Quarrying and Other Minerals [2]  Manufacturing inter alia (a) Oil Refining (b) Cement (c) 

Food, Beverage and Tobacco (d) Textile, Apparel and Footwear (e) Wood and Wood 

Products (f) Pulp, Paper and Paper Products (g) Chemical and Pharmaceutical Products (h) 

Non-Metallic Products (i)  Plastic and Rubber products (j) Electrical and Electronics (k) 

Basic metal, Iron and Steel (l)   Motor vehicles &assembly (m) Other Manufacturing [3] 

Electricity, Gas, Steam & Air conditioner [4] Water supply, sewage, Waste Management and 

[5]   Construction. 

The growth and development of these industrial sector componentshave been regarded as key 

to the development of any economy. According to Daveri and Tabellini (2000), the capacity 

of a thriving industrial sector to engage “unskilled and semi-skilled workforce” ranks second 

to none in any economy. Aryeetey and Moyo, (2012), indicate that “industrial growth offers 

viable parts for skill and technology advancement”. Morris and Fessehare, (2014), assert that 

industrial growth and development leads to “wealth creation”. For Oyelaran-Oyeyinka, 

(2014), industrial growth promotes “economic divergence” while Okereke, Coke, 

Greebreyesus, Ginbo, Wakeford and Mulugetta (2019) show that industrial growth leads to 

“youth engagement”. Thus, industrial production is a critical segment of an economy as seen 

fromits pervasive influence. .  

In Nigeria however, the industrial sector seem to be faced with several challenges including 

technological development, quality of human resources, managerial talent, government 

policy, inadequate power supply among others that require the deployment of huge 

“unavailable” financial resources. These may have translated to the not too impressive 

performance of the sector. For instance, the industrial sector contribution to real GDP 

(RGDP) has been on the decline in recent times. CBN (2020) show that the industrial sector 

contribution to RGDP in the fourth quarter of 2010 was 25.73%, in 2011Q4 it declined to 

24.47% and by 2015Q4 it fell to 21.52%. The situation became more abysmal in 2020 with 

industrial sector contribution declining further to 18.77%. These declines in the contribution 

of the industrial sector to RGDP are a reflection of the growth and development of the sector 

itself.  A corresponding analysis shows that industrial sector growth and development was 

more in the negative than positive between 2010 and 2020. Starting from the fourth quarter of 

2010, the industrial sector grew by 11.19%, 4.93% in 2011Q4 and by 2012Q4 it had the 

worst growth decline of -10.89%.  Between 2013Q4 and 2020Q4, the industrial sector growth 

remained negative fluctuating between -5.06% in 2013Q4, -1.38% in 2016Q4 and -4.63% in 

2020Q4. Similarly, the performance of the industrial sector as measured by the Index of 

Industrial Production (IIP) has continued to slide from 121.5 in 2010, 116.1 in 2015 to about 

106.5 in 2020.  

To reverse the ugly trend presented above, efforts have been made by government and 

industry operators to identify how to improve the declining state of the industrial sector most 

especially providing financial resources that will address the deficiencies in  technological 

development, quality of human resources, managerial talent, government policy, inadequate 

power supply among others. To this end, government in the year 2000 formed a specialized 
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bank – the Bank of Industry – out of four existing institutions namely; the Nigerian Industrial 

Development Bank (NIDB), the Nigerian Bank for Commerce and Industry, Industrial and 

Insurance Brokers, and the Leasing Company of Nigeria Limited with the objective of 

providing affordable long-term loans to the industrial sector. Government had also created 

the small and medium industries equity investment scheme (SMIEIS) “with a guideline that 

60 per cent of the SMIEIS fund should go to the core real sector”. 

 

The research community is not left out in the quest to empirically establish the cause and 

effect as well as the relationship between the various sources of funding that could be 

attracted and the growth and development of the industrial sector. Several studies have 

attempted to relate industrial sector development to streams ofcapital inflows from external 

sources with foreign direct investment and foreign portfolio investment leading the pack. 

However, other sources are gaining attention. Dilip (2017) analyzing the universal 

importance of remittances sees remittances as “The hidden force in global economics”. The 

World Bank (2019) in its collaboration with the Global Knowledge Partnership on Migration 

and Development (KNOMAD), the European Commission and the Swiss Agency for 

Development and Cooperation (SDC), in extension of its discussions (World Bank 2016a & 

2016b) on Leveraging Economic Migration for Development, report that remittances are on 

track to overtake flows of foreign direct investment to developing countries and already are 

more than three times total development aid to Low and middle-income countries. Again, 

debt flows from developed and institutional/multilateral organizations account for a sizable 

capital flows to developing economies.The effect of capital flows on industrial output has 

become relevant because as Adekunle, Ogunade, Kalejaiye and Balogun (2020) puts it, 

“capital flows can increase access to financing industries, which promote industrial 

investment growth, expenditure smoothing and international risk sharing that boost investors’ 

confidence” (see also, Balogun, Okafor, & Layere, (2019); Adeola, 2017; Orji, Uche & Ilori, 

2014; Nwosa & Amassoma, 2014). To this end, with the attention of previous researchers 

mainly on foreign direct investment (FDI), and foreign portfolio investment (FPI), this study 

incorporate debt flows and remittances to investigates the effect of capital flows on industrial 

output in Nigeria for the period 1982 to 2022. Following the above introduction next is the 

review of related literature followed by methodology in section three. Analysis of data 

occupies section four while the paper concludes in section five. 

2. Review of related Literature 

2.1.1 The concept of capital flows  

The Corporate Finance Institute (CFI, 2021) defines capital flows as“transactions in financial 

assets that cut across national borders”. Although capital flows are categorized in different 

ways - official and private – the movement is bidirectional such that there are inflows and 

outflows for a particular country. Capital flows are in form of foreign direct investment 

(FDI), foreign portfolio investment (FPI), debt flows, foreign aid and remittances among 

others. According to IMF (2018) in its Regional economic outlook on Sub-Saharan Africa 

titled “capital flows and the future of work: World economic and financial surveys”, notes 

that these flows “could provide much-needed financing for development initiativesand boost 

economic growth and welfare”. 

Much has been written on the importance of FDI and FPI especially for developing 

economies (Ibrahim, Ogunade1, Kalejaiye & Adewale, 2020; Akpan, & Eweke, 2017; Orji, 

Uche & Ilori, 2014; Eswar, Rajan & Subramanian, 2007; etc.). However, Deepak, Ashoka 

and Murshid (2001) had observed that though “international capital flows have increased 

dramatically in recent years, but their impact on developing countries has not been clear”. 
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Prasad, Rajan and Subramanian (2007), emphasizing on theoretical economic growth models, 

argued that developing countries with low level of industrialization have relied more on 

foreign capital hence had not grown faster in the long-run. Previous studies such as Brandl 

and Taxler, (2010) emphasize that “despite the conventional relationship between foreign 

direct investment flows and growth outcomes”, it has not been proved that external capital 

added to domestic savings leads to industrialization. Whereas capital flows have been 

associated with higher growth in some countries, they have also been associated with a higher 

incidence of crises (IMF (2018), (Deepak, Ashoka and Murshid, 2001). Similarly, Aizemors, 

Piorto, and Radziwill, (2007) insist that capital flows spur industrial growth but could not say 

the size of change of industrial output associated with it. World Bank (2014) assert that “FDI 

can foster growth that can then result in better education and health outcomes in the medium-

term; at the same time, better education and health achievements can help absorb FDI better”. 

Markusen and Venables (1996) and Olaleye, Memba, and Riro (2015) had observed that the 

pattern of industrial developmentin developing economies have remained unprogressive even 

when additional foreign investment is being injected. 

 

2.1.2 Remittances and output growth 

Chami, Connel, Gapen and Montiel (2009) define remittances as “transfers from international 

migrants to family members in their country of origin”. Often, remittance is prefixed with 

Diaspora remittances or immigrant remittances to differentiate it from domestic transfers. 

According to Chami et al, (2009), remittances “have poverty-alleviating and consumption-

smoothing effects on recipient households” but they question the ability or capacity of 

remittances to promote long-run economic growth. Their results indicate that remittances 

have no effect on economic growth. But earlier, Gyan, Mukti and Kamal (2008) concluded in 

their study “Remittances and economic growth in developing countries” that remittances 

have a positive impact on growth. Gyan, Mukti and Kamal (2008) find support in the World 

Bank Group (2022) which affirm that remittances has enormous implications for growth and 

poverty alleviation in both origin and destination countries. PricewaterhouseCoopers (PwC, 

2019) show that remittances play important role in the economy as it helps poorer “recipients 

meet basic needs, fund cash and non-cash investments, finance education, foster new 

businesses, service debt and essentially, drive economic growth”. Eggoh, Bangake and 

Semedo (2019) give econometric evidence on remittances’ positive and significant impact on 

economic growth in developing countries. Mubinzhon and Bustillo (2020) declare that 

“Remittances seem to have produced a significant reduction on poverty through increasing 

income and smoothing consumption levels”. Vesna (2022) states that in the South-East 

European (SEE) countries remittance inflows  exceed FDI flows and empirically show that 

remittances have a significant positive impact on economic growth. 

In recent years, there has been an upsurge in the receipt of remittances by migrant households 

in developing countries.  Remittance inflows increased from US$432 billion in 2015 to 

US$516 billion in 2016. Migrant remittances account for the second largest inflow of 

resources after Foreign Direct Investments (FDI) to developing countries, with US$ 4312 

billion for remittances against US$ 662 billion for FDI in 2014 (World Bank, 2016). 

Moreover, recent data reveal that remittance inflows to Nigeria (see figure 1 below) rose 

from $16.93 billion in 2006 to $20.83 billion in 2014, making Nigeria the sixth largest 

recipient of remittances in the world (World Bank, 2016). Migrant remittances to Africa 

exceeded US$40 billion in 2010, providing a lifeline to the poor in many African countries.  
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Figure 1: Nigeria remittances inflow US$MILLION  
  Source: researcher’s desk (data from: KNOMAD/World Bank, 2022) 

 

Debt flows and industrial output 

Corporate Finance Institute (CFI, October 25, 2021) defined External debt as the “loans 

raised through foreign lenders, such as foreign commercial banks, foreign governments, and 

international financial institutions”. Excess expenditures, building additional infrastructure, 

natural disasters, and repayment of previous external debt are some of the reasons countries 

borrow from foreign creditors. It is expected that as governments and firms invest external 

debts in capital expenditures, production, output and income levels will increase leading to 

economic growth. The most crucial disadvantage of external debt according to Nguyen 

(2018) is that it often leads to a debt cycle – the cycle of continuous borrowing, accumulating 

payment burden, and eventual default which negates the objective and intension of using debt 

to enhance production. As Nguyen (2018) shows, excessive increase in external debt leads to 

a decrease in GDP. 

 

According to Olunkwa and Shobande (2018), the external capital requirements theory states 

that the degree to which foreign direct investments can be substituted for other forms of 

capital inflow differs amongst countries. The difference could either be the way the economy 

is being structured which might attract foreign investors existing or macroeconomic policies 

that caused inflows. The theory also explain that larger countries with abundant resources and 

having dynamic industrial sector have the privilege to substitute foreign borrowing from 

international financial market for foreign direct investment. 

Njimanted (2009) explain that countries having small internal markets, relatively 

underdeveloped infrastructure and limited export potentials may have difficulties in attracting 

foreign inflow despite available incentives. The dependency theory is another type of theory 

which holds that dependence on foreign investment is injurious to economic growth which 

implies that foreign direct investment might not be positively impacted on domestic firms 

rather might be favorable to foreign firms (Olunkwa & Shobande 2018). Also Tsai (1994) 

and Adams (2009) explain that developing countries are heavily dependent on foreign 

investors for foreign capital and as a result are deeply exploited by them. The foreign investor 
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dictates what kind of project and the development pattern that might not be the need of the 

developing countries. 

2.3 Review of Empirical Studies 

We examine below previous and recent empirical efforts at determining the nexus between 

capital flows and industrial growth and development. 

Vesna (2022) empirically examined the relationship between remittances and economic 

growth in South-East European countries (Albania, Bosnia and Herzegovina, Croatia, 

Montenegro, the Republic of North Macedonia, and Serbia). Vesna (2022) used quarterly 

data spanning from 2008 to the second quarter of 2020 and applied Panel regression with 

fixed-effects model specification to analyze the data. The results show that remittances have a 

significant positive impact on economic growth in the six South-East European countries that 

were used in the study. 

 

Igan, Lauwers and Puy (2022) follow the institutional quality channel of capital flows to 

establish the effect of capital flows on industrial production and hence economic growth. 

Asking the question, “Does foreign capital improve the quality of domestic institutions”? 

Igan, Lauwers and Puy (2022) use the “difference-in-difference methodology of Rajan and 

Zingales (1998)” and extract “country-industry data from United Nations Industrial 

Development Organization (UNIDO) database (UNIDO INDSTAT2 2019 version)”. They 

assert that following the “institutional quality channel of capital flows, industries thatare 

more dependent on “good” institutions to operate grow more than others after foreign capital 

flows into the private sector”. 

 

Falade, Aladejana, Okeowo and Oluwalana (2021) examine the conditional effect of 

remittances, on Economic Growth in Nigeria through Financial Development for the period 

986-2019. Falade, et. al (2021) determined the stationarity of their data to be integrated at 

order one I(1) using Dickey and Fuller (1979) and Phillip and Peron (PP) (1988) unit root 

test. Applying Johansen Co-integration, the results indicate that remittances and economic 

growth in Nigeria are cointegrated. Further results using the Vector Error Correction Model 

(VECM) show that remittances were indirectly related to economic growth in Nigeria. 

 

Ibrahim, Ayomide, Toluwanimi and Adewale (2020), examined international capital flows 

and industrial performance in Nigeria. The study employed the two-step Engle and Granger 

estimation procedure and the Granger causality to estimate parameters of the indices of 

industrial output growth and capital flows in Nigeria. Findings revealed that labour 

participation, gross fixed capital formation, foreign direct investment (FDI) and portfolio 

investment have a significant positive relationship with industrial performance in Nigeria. 

The study also revealed unidirectional causality from foreign direct investment (FDI) and 

portfolio investment to industrial performance in Nigeria. 

Ibrahim, Ogunade1, Kalejaiye & Adewale (2020) claim that” Little empirical credence has 

been leaned to the capital inflow-industrial output growth relationship in Nigeria” and went 

on to examine international capital flows and industrial performance relationship in 

Nigeriafrom 1987 through 2017. Ibrahim, Ogunade1, Kalejaiye and Adewale (2020) used the 

two-step Engle and Granger estimation procedure and the Granger Causality to estimate 

parameters of the indices of industrial output growth and capital inflows to Nigeria. Ibrahim, 

Ogunade1, Kalejaiye & Adewale (2020) show that foreign direct investment (FDI) and 

portfolio investment have significant positive relationships with industrial performance in 



African Journal of Business and Economic Development | ISSN: 2782-7658 

Vol. 3, Issue 3 (March, 2023) | www.ijaar.org/ajbed 

 

7 

 

Nigeria. Findings also revealed unidirectional causality foreign direct investment (FDI) and 

portfolio investmentto industrial performance in Nigeria 

 

Eggoh, Bangake and Semedo (2019) focus on the relationship between remittances and 

economic growth in developing countries. Using a sample of 49 developing countries’ data 

covering 2001 to 2013, they employed Panel Smooth Transition Regression (PSTR), 

difference and system generalized methods of moment models for analysis. Results of their 

analysis show that remittances have a positive and significant impact on economic growth in 

developing countries while foreign direct investments have insignificant impact.  

Peter (2019) investigated the impact of foreign direct investment and industrial sector 

performance on Nigerian economy using time series annual data from 1981 to 2015. This 

study explores dynamics amongst the variables within the Vector Error Correction Model 

(VECM). The Augmented Dickey Fuller (ADF) and Phillip Perronis (PP) test reveals that all 

variables contained a unit root and were integrated of order 1 (1). The Johansen cointegration 

test result reveals presence of a long-run relationship between FDI, industrial sector output 

and GDP. More so, VECM estimate shows that FDI and industrial sector output had a slight 

significant positive impact on GDP. The study concludes that Nigeria is yet to fully reap the 

benefits of FDI since its contribution to GDP is still very low at the moment, whilst the 

contribution of the industrial sector in the country has not been vibrant enough to spur 

economic growth in Nigeria. 

Imad (2018) investigated the channel through which remittances affect economic growth. 

Exploring the role of “Financial Development and Institutional Quality” in the remittances 

and economic growth relationship. The geographical scope was 14 Middle East and North 

Africa (MENA) countries. An unbalanced panel data extending from 1982 to 2016 was 

analyzed using Two‑Stage Least Squares (2SLS/IV) instrumental variables method. Imad 

(2018) estimated results indicate that “remittances promote growth in countries with a 

developed financial system and a strong institutional environment. 

Olunkwa and Shobande (2018), focused on capital flow components and industrial 

performance in Nigeria from 1980 to 2016. VEC model was used in the study, while 

Granger1 causality test was employed to examine the causal link between capital flow 

components and industrial performance proxy with industry value added. The results are 

firmed that long-run and short-run relationship exist between capital flow components and 

industrial performance and no causality exist between workers remittances, official 

development assistance and industry valued, although unidirectional causality exists between 

foreign capital and industrial value added. 

Emmanuel and Gamaliel (2017); examine the impact of Foreign Direct Investment (FDI) and 

industrial sector performance on economic growth in Nigeria for the period 1981 to 2015, 

utilize annual time series data; using elaborate econometric analysis which tests the 

sensitivity of GDP to stock in FDI and industrial sector output which used Impulse Response 

Function (IRF) and Variance Decomposition (VDC) technique within Vector Autoregressive 

(VAR) framework. Johansen cointegration test reveals that absence of a long-run relationship 

between FDI, industrial sector output and GDP. The result also shows the existence of a 

bidirectional relationship between FDI and industrial sector output, GDP and industrial sector 

output, with a unidirectional causality running from FDI to GDP. 

Loto and Alao (2016) tried to ascertain the contributions of remittances to the Nigerian 

economy for the period 1980 to 2016 using Vector error correction mechanism (VECM). The 
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result of the analysis indicates that long run positive and statistically significant relationship 

exist between remittances and economic growth in Nigeria. 

Shafiq and Ahmad (2016) analyzed the impact of foreign capital flows on economic growth 

of 21 developing countries from 1990 to 2013. Panel unit root test and pooled mean group 

analysis was applied to estimate the short-run and long-run relationships. The outcome show 

that net external debt as a component of capital inflows negatively and significantly affect 

economic growth of developing countries. On the other hand, net foreign direct investment 

and net remittances have positive and significant impact on economic growth. 

3. Methodology 

Two principal variables were identified and these include (a) capital flows (the independent 

variable) and (b) industrial output (the dependent variable). This study made use of 

econometric procedure to establish the relationship between capital flows proxy by foreign 

direct investment, foreign portfolio investment, external debt and remittances as independent 

variables and industrial output as dependent variable. 

3.1 Data 

Annualtime series data were collected from secondary sources covering a period 1982 to 

2020. These include: industrial output and external debt fromNational Bureau of Statistics 

/Central Bank of Nigeria (CBN) statistical bulletin 2021, foreign direct investment and 

foreign portfolio investment were sourced from World Bank databank while remittances 

came from KNOMAD/World Bank, 2022. Due to different units of measurements, all data 

were turned to annual growth rates. 

3.2   Method of data analysis 

Following from the ADF unit root test results which show all data to be integrated at level, 

this study adopts Sims’ (1980) Vector Autoregression (VAR) to model the joint dynamics 

and causal relations among capital flow variables and industrial output. This will help the 

researcher capture the evolution and the interdependencies between these time series. Of note 

is that Vector Autoregression do not demand that time series of variables be integrated of any 

particular order unlike cointegration that requires series that are known to be non-stationary 

or rather series that are stationary at first difference i.e. I(1) (see Ihejirika, 2015).VAR 

impulse response function, VAR Granger Causality/Block Exogeneity Wald Tests and 

Variance Decomposition serve the purpose of interpreting the results. 

3.3   Model Specification 

The mathematical representation of a VAR is: 

yt= A1yt-1 + …. + Apyt-p + Bxt = et………………………(1) 
Where yt is a k vector of endogenous variables, xt is a d vector of exogenous variables, A1,…, 

AP and B are matrices of coefficients to be estimated, and et is a vector of innovations that 

may be contemporaneously correlated but are uncorrelated with their own lagged values and 

uncorrelated with all of the right-hand side variables. 

The functional relationship between Capital flows and Industrial Output (INDQ) is modeled 

as follows:  

𝐼𝑁𝐷𝑄𝑡 = 𝑓(𝐹𝐷𝐼𝑡 , 𝐹𝑃𝐼𝑡 , 𝐸𝐷𝑡 , 𝑅𝑀𝑇𝑡) ………………….……….……..…….. (1) 

Where; 
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INDQ = Industrial Outputs  

FDI = Foreign direct investment  

FPI = Foreign Portfolio investment  

ED = External Debt  

RMT = Remittance 

The estimated equation based on the above functional relation is presented below in 

regression form. 

𝐼𝑁𝐷𝑄𝑡 = 𝛽𝑜 + 𝛽1𝐹𝐷𝐼 −2 + 𝛽3𝐹𝑃𝐼 −2 + 𝛽3𝐸𝑥𝐷 −2 + 𝛽4𝑅𝑀𝑇 −2 + 𝜇𝑡 ………… . (2) 

𝛽1 > 0, 𝛽2 > 0, 𝛽3 < 0, 𝛽4 > 0, 

Where, 

𝛽0, 𝛽1,𝛽2, 𝛽3,𝛽4 = 𝑎𝑟𝑒 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠 𝑡𝑜 𝑏𝑒 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 

  = error term 

(-2)  = indicate the lag specification as (1 2) 

𝛽1 > 0, 𝛽2 > 0, 𝛽3 < 0, 𝛽4 > 0 = 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑒 𝑡ℎ𝑒 𝑎𝑝𝑟𝑖𝑜𝑟𝑖 𝑒𝑠𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑠 

4. Analysis and Results 

The estimated standard vector auto regression result is shown below in table 4.1 - INDQ 

equation only.  

Table 4.1: estimated standard vector autoregression result 

Vector Autoregression Estimates  - Standard errors in ( ) & t-statistics in [ ] 

 INDQ 

(-1) 

INDQ 

(-2) 

FDI 

(-1) 

FDI 

(-2) 

FPI 

(-1) 

FPI 

(-2) 

EXD 

(-1) 

EXD 

(-2) 

RMT 

(-1) 

RMT 

(-2) 

C 

INDQ -0.1644 0.0828 0.0302 0.0108 0.0003 -0.0002 0.0073 0.0677 -0.0069 -0.0072 1.7010 

 (0.1570) (0.1475) (0.0097) (0.0110) (0.0001) (0.0011) (0.0559) (0.0556) (0.0047) (0.0038) (1.2027) 

 [-1.047] [ 0.561] [ 3.114] [ 0.985] [ 2.690] [-0.225] [ 0.130] [ 1.218] [-1.462] [-1.871] [ 1.414] 

SOURCE: Researchers’ Desk 2023  

From table 4.1 above, observe that the Standard errors are quite impressive with very low 

values which are desirable. For the t-statistics, following the rule of thumb, the results 

indicate that some of the lagged variables are significant (e.g. FDI(-1) and FPI(-1)) with t-

statistic values above and close to 3.0. This was further investigated using the INDQ derived 

systems equation. 

Nevertheless, it was noted earlier that the interpretationof the VAR results come from the 

VAR impulse response function, VAR Granger Causality/Block Exogeneity Wald Tests and 

Variance Decomposition.  

However, before interpreting the VAR results, the estimated VAR was subjected to a stability 

test.If the VAR is not stable, results such as impulse response standard errorsmay not be valid 
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and thus VAR model should not be used. The VAR model is stable if the Roots of 

Characteristic Polynomialmodulus is all less than 1. 

The result of the stability test (see table 4.2 below) using the Roots of Characteristic 

Polynomial of the Endogenous variables (INDQ, FDI, FPI, EXD, and RMT) indicates that 

No root lies outside the unit circle. Therefore, VAR satisfies the stability condition. 

 
Table 4.2: VAR stability test 

  
       Root Modulus 
  
  -0.155646 - 0.864659i  0.878556 

-0.155646 + 0.864659i  0.878556 
 0.804763  0.804763 
-0.689425 - 0.168852i  0.709801 
-0.689425 + 0.168852i  0.709801 
-0.690048  0.690048 
 0.520131 - 0.264518i  0.583529 
 0.520131 + 0.264518i  0.583529 
 0.080775 - 0.227599i  0.241507 
 0.080775 + 0.227599i  0.241507 

  
  This VAR stability test is depicted differently in figure 4.1 below which show the positions of 

the Roots of Characteristic Polynomial in the unit circle 

-1.5
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-0.5

0.0

0.5
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-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Figure 4.1: Inverse Roots of AR Characteristic Polynomial 
 
Having passes the stability test, the impulse response function is deployed to show the 

evolution and the interdependencies between capital flow variables and industrial output. 
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4.1: Impulse Response Function -Response to Cholesky One S.D. (d.f. adjusted) Innovations 

± 2 S.E. 
 

4.1.1: Foreign Direct investment and industrial output 

Figure 4.2 below show the response of INDQ to Cholesky One S.D. (d.f. adjusted) 

Innovations ± 2 S.E in FDI. Observe that INDQ (the blue line) did not respond immediately 

to innovations in FDI but began to respond positively just after the first period until about 

sometime between the third and fourth periods thereafter fluctuated slightly below and above 

the equilibrium line for the rest of the periods. 

 

-20

-15

-10

-5

0

5

10

1 2 3 4 5 6 7 8 9 10

FIGURE 4.2 Response of INDQ to FDI  
 

4.1.2: Foreign Portfolio Investment and Industrial Output 
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Figure 4.3 Response of INDQ to FPI  
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Similar to the response of INDQ to Cholesky One S.D. (d.f. adjusted) Innovations ± 2 S.E in 

FDI, Industrial output follow the same trend (figure 4.3 above) as it did not respond 

immediately to innovations in FPI but began to respond positively just after the first period 

but the positive trend terminated about the second period thereafter it fluctuated below and 

above the equilibrium line for the rest of the periods. 
 

4.1.3: External Debt and industrial output 
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Figure 4.4 Response of INDQ to EXD  

For response of INDQ to Cholesky One S.D. (d.f. adjusted) Innovations ± 2 S.E in external 

debt, Industrial output after a passive first period began to respond positively to shocks in 

external debtslightly remaining above the equilibrium line till a little above the fifth period 

(see figure 4.4 above) 

4.1.4: Remittances and industrial output 
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Figure 4.5 Response of INDQ to RMT  
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The situation was quite different for response of INDQ to Cholesky One S.D. (d.f. adjusted) 

Innovations ± 2 S.E in remittances  (figure 4.5 above) where the impulse response function 

shows that INDQ responds negatively to shocks in remittances for a long period. 

 

4.2: VAR Granger Causality/Block Exogeneity Wald Tests  

This study further tried to determine the causality nexus between cash flow components and 

industrial output using the VAR Granger Causality/Block Exogeneity Wald Tests. The result 

is presented below. 

The results in table 4.3 indicate that put together; capital flows as represented by FDI, FPI, 

ExD and RMT jointly and significantly Granger cause INDQ with Chi-square statistic value 

of 19.21727and probability value of 0.0137. Taken individually, the results indicate that FDI 

and FPI with Chi-square statistic values of 9.752267 and 7.246924 as well as probability 

values of 0.0076 and 0.0267 respectively Granger causes industrial output at the 5% level of 

significance. External debt from the results does not Granger cause industrial output. For 

RMT, the appriori expectation was that INDQ should respond positively to its (RMT) 

innovation.  

Table 4.3: VAR Granger Causality/Block Exogeneity 

Wald Tests 

    
        

Dependent variable: INDQ  
    
    Excluded Chi-sq df Prob. 
    
    FDI  9.752267 2  0.0076 

FPI  7.246924 2  0.0267 
EXD  1.596896 2  0.4500 
RMT  4.978375 2  0.0830 

    
    All  19.21727 8  0.0137 
    
    But the impulse response function showed a negative response. Thus, the granger causality 

result based on this show that at 10%,  indeed 8.3%, shocks in RMT negatively and 

significantly Granger cause INDQ which calls for concern. 

4.3: Variance Decomposition  

Table 4.4: Variance Decomposition of INDQ 

 Period S.E. INDQ FDI FPI EXD RMT 
       
        1  4.887770  100.0000  0.000000  0.000000  0.000000  0.000000 

 2  5.917256  70.69268  7.411341  13.88488  0.386593  7.624502 
 3  6.839887  52.95452  6.342825  28.37802  1.278124  11.04652 
 4  7.300951  46.62418  6.137626  33.86415  1.804079  11.56997 
 5  7.336474  46.28235  6.288343  33.89739  1.856414  11.67549 
 6  7.389957  45.71693  6.779114  33.41406  1.999915  12.08998 
 7  7.407509  45.59075  6.790320  33.26094  2.238315  12.11967 
 8  7.509742  44.38356  6.807569  34.80894  2.207909  11.79202 
 9  7.523347  44.34040  6.839919  34.80472  2.261339  11.75362 

 10  7.544099  44.09735  6.965262  34.89423  2.339820  11.70333 
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Variance decomposition provides information about the relative importance of each random 

innovation in affecting the variables in the VAR. Comparing the relative importance of each 

random innovation in affecting the variables, table 4.4 indicate that at respective periods, 

changes in FPI ranked first followed by RMT, FDI and ExD in that order. For instance, in 

period 5 highlighted in table 4.4 above, changes INDQ emanated from internal innovation in 

INDQ itself to the tune of 46.28%, FPI contributed 33.9%, followed by RMT 11.68% and 

FDI 6.29% while ExD contributed about 1.86%. 

 

4.4 Interpretation of the significance of variables in the VAR 

Earlier, the VAR output (table 4.1 above) provided estimates of the coefficients, standard 

errors and t-statistics of the estimated VAR. To decide the significance of the variables, a 

systems equation was estimated and the results are shown in table 4.5 below. 

 

Table 4.5: result of systems equation 

Dependent Variable: INDQ   

Method: Least Squares (Gauss-Newton / Marquardt steps) 

Date: 02/03/23   Time: 22:39   

Sample (adjusted): 1984 2020   

Included observations: 37 after adjustments  

INDQ = C(1)*INDQ(-1) + C(2)*INDQ(-2) + C(3)*FDI(-1) + 

C(4)*FDI(-2) + C(5) 

        *FPI(-1) + C(6)*FPI(-2) + C(7)*EXD(-1) + C(8)*EXD(-2) + 

C(9)*RMT(-1) + 

        C(10)*RMT(-2) + C(11)   

     
      Coefficient Std. Error t-Statistic Prob.   

     
     C(1) -0.164382 0.156971 -1.047207 0.3046 

C(2) 0.082830 0.147493 0.561584 0.5792 

C(3) 0.030243 0.009711 3.114160 0.0045 

C(4) 0.010791 0.010957 0.984865 0.3338 

C(5) 0.000311 0.000115 2.689758 0.0123 

C(6) -0.000249 0.001111 -0.224553 0.8241 

C(7) 0.007261 0.055848 0.130009 0.8976 

C(8) 0.067713 0.055578 1.218345 0.2340 

C(9) -0.006885 0.004710 -1.462003 0.1557 

C(10) -0.007175 0.003834 -1.871169 0.0726 

C(11) 1.700995 1.202687 1.414329 0.1691 

     
     R-squared 0.427021     Mean dependent var 1.760450 

Adjusted R-squared 0.206645     S.D. dependent var 5.487531 

S.E. of regression 4.887770     Akaike info criterion 6.253123 

Sum squared resid 621.1478     Schwarz criterion 6.732044 

Log likelihood -104.6828     Hannan-Quinn criter. 6.421965 

F-statistic 1.937690     Durbin-Watson stat 2.119794 

Prob(F-statistic) 0.005443    

     
      

The results in table 4.5 show that both FDI(-1)  i.e. C3 and FPI(-1) i.e. C5 have positive and 

significant effect on INDQ at the 5% level of significance. On the other hand, RMT(-2) show 

a negative effect on INDQ. 
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4.5: Diagnostic tests 

The reliability of the model and results were subjected to auto/serial correlation test and 

normality test. 

The results of the Autocorrelation test using Q-statistic probabilities and Breusch-Godfrey 

Serial Correlation LM Test as well as normality test using the Jarque-Bera statistic indicate 

the model is reliable. 
 
4.6: Discussion of findings 

The findings in this study confirm that FDI and FPI investments as components of capital 

flow affect the recipient country’s industrial output positively and significantly. This agrees 

with Vesna (2022), Igan, Lauwers and Puy (2022) and Falade, Aladejana, Okeowo and 

Oluwalana (2021). This study findings also support Ibrahim, Ayomide, Toluwanimi and 

Adewale (2020). Ibrahim, Ogunade1, Kalejaiye and Adewale (2020), Eggoh, Bangake and 

Semedo (2019) as well as Imad (2018).  However, against appriori expectations, remittances 

showed a negative effect on INDQ. This finding disagrees with the earlier mentioned studies 

above but agrees with Emmanuel and Gamaliel (2017) as well as Shafiq and Ahmad (2016). 

The study also indicates that shocks to these variables begin to affect INDQ one period after 

their arrival in the economy.  

 

5. Conclusion 

This study examined the relationship between capital flows and industrial output in Nigeria 

for the period 1982 to 2020.  Time series data on Industrial output (INDQ) - the dependent 

variable and Foreign Direct Investment Inflows (FDI), Foreign Portfolio investment, net 

(FPI), External debt stock (ExD) and Migrant remittance inflows (RMT) as independent 

variables were analyzed using the vector autoregression (VAR) model. The impulse response 

function show that FDI and FPI both exhibit brief positive effects on INDQ i.e. for about two 

periods after which the positive effects could not be sustained. For external debt, the 

evolution of industrial output due to shocks in external debt was passive. In other words, 

there was no marked effect on INDQ by external debt. Against appriori expectations, 

remittances showed a negative effect on INDQ. Furthermore, the VAR Granger 

Causality/Block Exogeneity Wald Tests results indicate that FDI and FPI Granger cause 

industrial output at the 5% level of significance. External debt and remittances do not 

Granger cause industrial output. The variance decomposition result shows that FPI 

contributed more to changes in INDQ followed by RMT and FDI while ExD came last. The 

study thus concludes that capital flows’ components vary in their relationship with industrial 

output in Nigeria. But, Capital flows as represented by FDI, FPI, ExD and RMT jointly and 

significantly Granger cause INDQ. Therefore, Government may have to rely mostly on FPI 

and FDI to promote Industrial output growth and reduce to the barest minimum the use of 

external debt. Finally, Government should be concerned about the negative effect of 

remittances on industrial output and think of ways to not only reverse the trend but use it to 

spur industrial output. 
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