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Abstract 

This study sets out to examine the role of manufacturing sector Foreign Direct Investment (FDI) in the quest for 
export sector diversification in Nigeria for sustainable development. This objective was achieved by estimating the 
effects of manufacturing sector FDI on manufactured goods export from Nigeria using the Autoregressive 
Distributed Lag estimating technique. The study discovered that FDI inflows into the country’s manufacturing 
sector impacted negatively on manufactured exports in the short run. The short run result nevertheless gave way to 
a positive and significant influence of FDI on manufactured exports in the long run, indicating that this form of 
foreign capital is important for manufactured export promotion in Nigeria. The resulting long run positive FDI- 
spillovers on export performance in Nigeria is in tandem with the neoliberal theoretical viewpoint that developing 
countries can rely on FDI as ladder to sustainable development. The findings suggest that sustainable development 
can be enhanced in Nigeria by exploiting the channel of positive spillovers from sector specific FDI inflows. The 
study concludes that with appropriate policy stance, one important way of pursuing the long run goal of sustainable 
development is to route FDI inflows in the direction of the country’s manufacturing sector. 

Keywords: autoregressive, capital, investment, industrial, spillover 

1. Introduction 

Globally, the classifications of most economies are patterned majorly after the level of industrialization within 
each economy. Specifically, a vibrant industrial base, real-sector competitive edge in manufacturing, a high degree 
of openness to international trade and investment are typical features of an industrialised or an industrialising 
economy. Theoretically, there are two major, but conflicting, explanations of industrial development through the 
channel of foreign direct investment (FDI). The first, which is the structuralist theory, prescribes import 
substitution industrialisation with a malign view of foreign direct investment (FDI), while the neoliberal 
perspective on the other hand, recommends export- oriented industrialisation with a strong benign opinion on FDI- 
development impact. However, when neoliberal development thought outpaced structuralism, and tilted the stock 
of development literature in favour of globalization, conventional wisdom shifted towards the view that FDI was 
good for development. This implies that FDI can be seen as a major instrument for industrialising any economy. 
With dwindling official resource flows to assist the process of economic development, many developing countries 
had to embrace neoliberal policy prescriptions, embarked on capital account liberalisation, and turned to foreign 
private resources in order to fill the resource gap in their quest for economic development, which understandably 
begins with industrialisation. 

Attraction to FDI inflow by developing economies is not without reasons. Basically, unlike loans, FDI can 
theoretically bring development capital without repayment commitments. Second, FDI is more resilient than other 
forms of private capital inflows in the event of economic crisis. This is evident in the Latin American debt crisis of 
the 1980s, during the Mexican crisis of 1994-95, and during the Asian financial crisis of 1997-98. Third, FDI offers 
unrivalled development opportunity capsule containing capital, contacts and managerial, financial and 
technological knowledge. This is a bundle of benefits that can, under appropriate conditions, spillover to host 
countries` firms. Despite these attributes, the controversy as to whether or not FDI can be relied on as resource 
flow for industrial development is still ongoing.  

Empirical evidence remains contentious on whether or not developing countries find the FDI lead in the new 
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rate and characteristics of the process of growth and development in the industrial sector through the creation of 
forward and backward linkages with the host economy. As shown in figure 1, the linkage spillover channel 
emanates from the relationship that domestic firms establish, within the domestic market, between MNE’s 
subsidiaries as their suppliers (backward linkages) or customers of intermediate inputs produced by MNEs 
subsidiaries (forward linkages), as pointed out, for instance by Lall (1980), and formalized by Rodriguez-Clare 
(1996), Markusen and Venables (1999), and Lin and Saggi (2004). 

Backward linkages occur through knowledge transfers from foreign firms to local suppliers of inputs used by the 
former, that is, from downstream firms (MNEs) to upstream firms (local firms). Spillovers can occur through 
backward linkages via selection and scale economy effects. The selection effect is in operation when local 
suppliers get assistance from MNEs in management and organisational skills, and in setting up production, and 
when they have to meet the demand from foreign firms in the form of higher quality, price and delivery standards 
(Smarzynska, 2002). Another implication of backward linkages for spillover is the scale economy effect through 
demand by the MNEs for local intermediate inputs. This increased demand can spur domestic suppliers to expand 
production and thereby reduce average costs as a result of increasing returns to scale. 

Forward linkage is FDI spillover channel through which benefits from upstream foreign firms to downstream 
domestic firms occur. In essence, it refers to the sale of the output of the MNE to domestic firms for use as inputs. 
There are incentives to transfer technology to domestic customer firms beyond contractual obligation to improve 
their efficiency and scales so that in return they buy more inputs from the MNE. Transferring technology to 
domestic firms in this way enables MNEs to gain new or bind existing customers. But the most evident link 
consists of the MNEs supply of a higher quality inputs and/or at a lower price to domestic producers of end-user 
customer goods (Markusen and Venables, 1999). Despite this, it is impossible to leave out the fact that the upgrade 
of the quality of production inputs may lead to an increase in prices. Where domestic firms lack the capacity to 
benefit from this upgrade of quality, they will suffer the negative effect associated with increased costs 
(Smarzynska, 2004). 

A third linkage channel is also possible when MNEs subsidiaries and domestic firms operate within the same sector. 
This is referred to as horizontal linkages. 

 

Figure 1. Backward and forward linkages 

Source: Lesher and Miroudot (2008) 

 

In a survey of empirical literature, Lall (1981, 1982) reports the presence of strong linkages between import 
substituting MNEs and local firms in large economies. The same is said to be true of MNEs that gradually change 
from import substitution to export oriented production (Kjetil, Kind, & Nordas, 2002). However, compared to 
supplier-contacts (backward linkage) and the forward-linkage (customer-contacts), there is no doubt that the 
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presence of MNEs are capable of generating productivity spillovers. However, this could be established through 
the strong linkages identified of MNEs supporting local production, and adjusting their ISI policies to promoting 
exports.  

Perhaps the most prevalent version of the beneficial conceptualization of FDI begins with a stylized description of 
how FDI may help the host country to break out of the vicious cycle of underdevelopment, perceived as rising level 
of industrialization. In the industrialization theory of FDI, this type of investment represents not simply a transfer 
of capital, but the transfer of a “package” of ownership advantages in which capital, management, international 
market access and new technology are combined (Hymer, 1976). Through FDI, MNEs may play their role in the 
industrial development of the host economy through the possible channels for transmission of spillover benefits 
derived from their (MNEs’) ownership advantages. Markusen and Venables (1999) stated in their model that 
MNEs might have affected the domestic industry of the host country positively by developing the linkages with the 
local firms. According to Lall (1980), the MNEs had a positive effect on the local firms by demanding the high 
quality inputs; providing the technology; the information and the training, as well as the access to international 
market. 

2.2 Empirical Review 

Multinational enterprises (MNEs) not only generate international flows of foreign direct investment, but are also 
responsible for substantial trade flows across national boundaries. According to UNCTAD (2004), trade activities 
by MNEs explain over 60 percent of world exports. Since MNEs account for a large proportion of world trade, it is 
plausible to infer a close relationship between FDI inflows and trade. Results of empirical investigation into the 
trade effects of FDI, however, appear unsettled. In the case of imports, evidence exists for both positive and 
negative effects of FDI (Blomström and Kokko, 1997; Goldberg and Klein, 1999; Blonigen, 2001 and Swenson, 
2003). Without correcting for endogeneity effects from host market characteristics, Lipsey and Weiss (1981; 1984) 
found a positive relationship between FDI and imports. Even after correcting for endogeneity, Bajo-Rubio and 
Montero-Muñoz (2001) also discovered a positive relationship between FDI and imports. However, Gruber and 
Mutti (1991) using data similar to Lipsey and Weiss (1981) found an insignificant but negative relationship 
between FDI and imports. 

It remains cloudy whether MNEs tend to generate trade deficits or surpluses in the host economy. In the case of 
exports, the balance of empirical evidence is that, for developed economies, FDI inflows increase exports of the 
host economy (Blomström and Kokko, 1997; Lipsey, 2002; Greenaway and Kneller, 2007).  

Despite the empirical suggestion above, it is important to consider the relationship between FDI and trade via-a vis 
the horizontal or vertical form of FDI. As noted by Latorre (2008), for horizontal FDI, trade and FDI are seen as 
substitutes but for vertical FDI, the connection between FDI and trade appear complimentary. Although Markusen 
(2002) observed that FDI flows among developed countries are mainly horizontal, he nevertheless noted the 
strategic importance of vertically integrated firms in some of these advanced economies. This is in agreement with 
Carr, Markusen and Maskus (2001) which concludes the concurrent occurrence of horizontal and vertical FDI by 
multinational enterprises. In Blonigen (2001), Head and Ries (2001), and Swenson (2004) pieces of empirical 
evidence suggest that FDI expands imports of intermediate inputs from the host economy but decreases imports of 
finished products. In the light of this empirical evidence, and given the connection between FDI and trade noted by 
Lattore (2008), then vertical FDI may lead low income countries to enter the global production chains of MNEs, by 
producing intermediate manufactures with high value added for the export market. Similarly, horizontal FDI can 
help low income countries reduce the import bill. For a developing economy in search of export diversification for 
sustainable income growth, an important issue to address with regard to FDI inflows is the type of trade that will 
emanate from MNEs activities in consonance with domestic production, which will ultimately promote overall 
exports. In view of the foregoing, this country-specific study on Nigeria is aimed at enriching the empirical 
literature on the connection between FDI and exports in the search for sustainable development in a low income 
economy. Examining the manufacturing export orientation of the domestic economy is significant, in determining 
the extent to which the presence of FDI has advanced the course of sustainable industrial development in Nigeria. 

3. Research Methodology 

3.1 Model Formulation. 

To test the impact of FDI on exports, we followed the proposition of Safdari and Motiee (2011) on the 
determinants of non- oil exports but with modifications on the variables. Replacing non-oil exports with 
manufactured exports (MEX), we employ a model that takes into consideration some trade reform indicators 
which include real exchange rate (RER), trade liberalization (TLI), and external market access (MKT) in 
addition to manufacturing foreign direct investment (MFDI). 
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Accordingly, we employ the following model specification: 				ܺܧܯ௧ = ,ܫܦܨܯ)	݂ ,ܴܧܴ  (1)                            (ܶܭܯ,ܫܮܶ
The reduced form of equation is: ݈݊ܺܧܯ௧ = ଴ߚ	 ௧ܫܦܨܯଵ݈݊ߚ	+ ௧ܴܧଶ݈ܴ݊ߚ	+ ௧ܫܮ݈ܶ݊	ଷߚ	+ ܭܯସ݈݊ߚ	+ ௧ܶ + ε௧		           (2) 
where ε௧	is the error term.  

A priori, it is expected that 4ߚ ,3ߚ ,1ߚ, will be positive, while 2ߚ will be negative. 

The ARDL model of equation (1) above is specified as follows: Δ݈݊ܺܧܯ௧ ଴ߚ	= ∑ ௤௜ୀଵ	(௧ି௜ܺܧܯ)	݈݊߂ଵ௜ߚ +	∑ ௤௜ୀ଴	(௧ି௜ܫܦܨܯ)	݈݊߂ଶ௜ߚ +	∑ ௤௜ୀ଴	(௧ି௜ܴܧܴ)	݈݊߂ଷ௜ߚ +	∑ ௤௜ୀ଴	(௧ି௜ܫܮܶ)	݈݊߂ସ௜ߚ +	∑ ܭܯ)	݈݊߂ହ௜ߚ ௧ܶି௜)	௤௜ୀ଴ + (௧ିଵܺܧܯ)	଺݈݊ߚ + (௧ିଵܫܦܨܯ)	଻݈݊ߙ + (௧ିଵܴܧܴ)	଼݈݊ߙ + (௧ିଵܫܮܶ)	ଽ݈݊ߙ ܭܯ)	ଵ଴݈݊ߙ+ ௧ܶିଵ) +                                   (3)	௧ߝ
where Δ is the first different operator, q is the optimal lag length, β1, β2, β3, β4 and β5 represent short-run dynamics 
of the model and β6……… β10 represent the long-run elasticities. An error-correction version of equation (2) is 
given as:  

ΔInMEXt =β0∑ ଵ௜௤ଵ௜ୀଵߚ ΔInMEXt-i + ∑ βଶ୧௤ଶ௧ୀ଴ ΔInMFDIt-i + ∑ βଷ୧௤ଷ௧ୀ଴ ΔInRERt-i + ∑ βସ୧௤ସ௧ୀ଴ ΔInTLIt-i + ∑ βହ୧௤ହ௧ୀ଴ ΔInMKTt-1 + λECMt-i + εt                            (4) 
where q1, q2, q3, q4, q5 depict optional lag lengths, λ is the speed of adjustment parameter and ECM represents 
the error correction term derived from the long-run relationship as given in (3) above. 

3.2 Estimation Technique 

The unit root test was performed on the variables. The Augmented Dickey-Fuller (1979) and Philip-Perron (1988) 
tests were performed to estimate the unit root properties of the variables. In order to determine the long-run 
relationship as given in equation (2), we conducted bounds test of equation (2) using F-statistic with two bounds, 
i.e. lower bound and upper bound. The null hypothesis assumes no co-integration among variables. If the value of 
F-statistic is greater than the upper bound then the null hypothesis will be rejected, and if it is less than lower bound 
then null hypothesis will be accepted. If it falls between the lower and upper bounds, the test is inconclusive. The 
optimal lag-length used was determined by the Schwarz Bayesian Criterion (SBC). 

Also, using data covering 1970-2014, the study used Auto Regressive Distributed Lag Approach to establish the 
long run relationship among the variables and the short run dynamics of the model, using equations (3) and (4). 

3.3 Definition and Measurement of Variables 

i. MEX is the share of manufactured exports as a percentage of total merchandise exports. The data was 
obtained from World Development Indicators (WDI), 2015. 

ii. MFDI is the cumulative foreign private investment in the manufacturing sector. The data was obtained 
from Central Bank of Nigeria Statistical Bulletin, 2015.  

iii. RER is the nominal exchange rate adjusted for relative price levels. To calculate the real exchange rate we 
used the following formula: 

Real exchange rate = Norminal	Exchange	Rate	x	 ୊୭୰ୣ୧୥୬	ୡ୭୳୬୲୰୷ᇲୱ	୮୰୧ୡୣ	୪ୣ୴ୣ୪ୌ୭୫ୣ	௖௢௨௡௧௥௬ᇲ௦	௣௥௜௖௘	௟௘௩௘௟  
Where, foreign country is chosen to be the USA, being Nigeria’s largest trading partner and the benchmark 
economy in the world. The home country is Nigeria. The data was obtained from WDI. 

iv. TLI is the trade liberalization index defined as the total merchandise imports divided by GDP. The data 
was obtained from WDI, 2015. 

v. MKT is the GDP per capita at constant prices obtained from WDI, 2015. 

The dependent variable is the value of manufacturing exports (MEX), RER represents the real exchange rate. In 
light of this, the coefficient of β2 is expected to be negative. 

3.4 Sources of Data 

The various data needed for the study were obtained from publications of the World Bank, International Financial 
Statistics, Africa Development Indicator, World Development Indicators, United Nations Conference on Trade 
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and Development as well as the Central Bank of Nigeria Statistical Bulletin for various years. 

4. Empirical Results and Discussions 

4.1 Descriptive Analysis for the Model 

Table 1 reports the descriptive statistics of data employed in determining the performance of manufacturing 
exports in Nigeria. For the model, data on market (MKT) and manufacturing foreign direct investment (MFDI) 
have been transformed into their logarithm form before been applied for analysis; while the data for manufactured 
exports (MEX), Trade Liberalisation (TLI) and real exchange rate (RER) remained in their original percentage 
forms. 

 

Table 1. Determinants of manufactured exports 

Statistic MEX MFDI RER TLI MKT 

Mean 1.247 8.441727 139.2965 22.63956 12.39147 

Median 0.620 8.198914 133.3257 20.92523 12.38403 

Maximum 6.686 12.29916 279.6832 47.55208 12.79557 

Minimum 0.023 3.160399 47.30908 8.441836 12.05759 

Std. Dev. 1.565 2.450253 72.85454 8.581729 0.221745 

Skewness 1.873 -0.319262 0.340963 0.580274 0.211169 

Kurtosis 6.027 2.471274 1.81427 2.977863 1.615018 

Jarque-Bera 41.570** 1.231346≠ 3.352170* 2.414024* 3.756308* 

Probability 0.000 0.540 0.187105 0.29909 0.152872 

Sum 53.606 362.994 5989.75 973.5012 532.8334 

Sum Sq. Dev. 102.815 252.157 222926.9 3093.135 2.065178 

Observations 43 43 43 43 43 

Critical values of ߯ଶ  at 5 percent and 1 percent levels are 5.99 and 9.21 respectively. * (**) denotes the 
acceptance of the null hypothesis that the variables are normally distributed at 5 percent and (1 percent) 
significant level, while (≠) implies the rejection of normality at all levels. 

 
From Table 1, all data are normally distributed at 5 percent level of significance. The normality assumption is 
further buttressed by the nearness of the mean and median values for these series. The closer the mean and median 
values of a data series, the greater the probability that such series will be normally distributed; hence, all the series 
displayed a high level of consistency as their mean and median values are perpetually within the maximum and 
minimum values of these series. Besides, the standard deviation revealed that actual data in the series are not really 
different from their mean value. The skewness and kurtosis statistics provide useful information about the 
symmetry of the probability distribution of the various data series as well as the thickness of the tails of these 
variables. 

4.2 Unit Root Test 

It is not unusual to discover that most time-series variables are non-stationary in their levels and that several of 
these variables are therefore, represented in their first difference. These time-series are therefore said to be 
integrated of order one and are denoted by I (1), while those that remain at level can be denoted by I (0). The level 
of some variables can be so large or small that they do not revert to their mean as expected, hence the need for 
stationarity test which is also known as unit root test. 
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Table 2. Unit root test for the model (dependent variable- manufactured exports) 

 

Variable 

ADF* (1 Lag) ݀∗ PP* (3 Lags) ݀∗ KPSS*(3 Lags)  ݀∗ With 

Constant 

(No trend) 

With 

Constant & 

trend 

 With 

Constant 

(No trend)

With 

Constant & 

trend 

 With 

Constant 

(No 

Trend) 

With 

Constant 

& Trend

MEX ∆MEX 

-1.702 

-5.028 

-1.131 

-5.862 

I(1) -3.100 

-20.69 

-4.9329 

-22.539 

I(0)

I(1)

0.748 

0.265 

0.251 

0.243 

I(0)

I(1)

MFDI ∆MFDI 

-1.544 

-6.292 

-0.729 

-6.602 

I(1) -1.725 

-6.292 

-1.725 

-6.602 

I(1) 0.428 

0.304 

0.145 

0.101 

I(1)

RER ∆RER 

-1.929 

-5.336 

-2.814 

-5.271 

I(1) -2.105 

-5.328 

-2.454 

-5.271 

I(1) 0.441 

0.060 

0.077 

0.058 

I(1)

TLI ∆TLI 

-3.071 

-8.028 

-3.174 

-8.071 

I(0)

I(1)

-3.071 

-8.275 

-3.146 

-9.395 

I(0)

I(1)

0.182 

0.287 

0.152 

0.137 

I(0)

 

MKT ∆MKT 

-0.227 

-5.521 

-0.213 

-6.001 

I(1) -0.685 

-5.604 

-0.419 

-6.003 

I(1) 0.190 

0.312 

0.190 

0.136 

I(1)

Mackinnon 

critical 

values: 

Level 

1% 

5% 

10% 

 

1st 

Difference 

1% 

5% 

10% 

 

 

 

 

-3.610 

-2.939 

-2.609 

 

 

 

-3.616 

-2.941 

-2.609 

 

 

 

 

-4.212 

-3.530 

-3.198 

 

 

 

-4.219 

-3.533 

-3.198 

  

 

 

 

-3.611 

-2.939 

-2.608 

 

 

 

-3.616 

-2.941 

-2.609 

 

 

 

 

-4.212 

-3.528 

-3.196 

 

 

 

-4.219 

-3.533 

-3.198 

 Asymptot

ic Critical 

Values 

 

0.739 

0.463 

0.347 

Asymptot

ic Critical 

Values 

 

0.216 

0.146 

0.119 

 

Source: Self-computation using E views 9.0 

Notes: * ݀ denotes decision about the respective order of integration. 

 

From Table 2, the results of the Augmented Dickey Fuller, Phillip Perron , and Kwiatkowski-Philips-Schmidt-Shin 
tests at level and first difference equally reveal that the logarithms, ratios and percentages of all the variables are 
stationary at first difference given the 5 and 10 percent significance levels. Hence, the variables are adaptable for 
the Autoregressive Distributed Lag (ARDL) estimation technique. 

4.3 ARDL Results: FDI and Manufactured Exports in Nigeria 

The ARDL results on the effects of FDI on manufactured exports are shown in Tables 3 to 5. Before estimating the 
ARDL test, we first examine the existence of a level relationship among the variables used for our analysis.  

Table 3 reveals the computed F-statistic to select optimal lag-length in the model. According to Pesaran et al. 
(2001), with lag of order 1 the lower and upper bound values at 95 percent significance level are 2.5302 and 3.7843 
respectively and the lower and upper bound values at 90 percent significance level are 2.0464 and 3.1839 
respectively. Thus, we can conclude that the computed value of F-statistic (6.2893) is greater than the upper bound 
values of F-statistic both at 95 percent and 90 percent significance levels. This helps us to reject the null hypothesis 
of no long run relationship. Therefore, we conclude that there is long-run relationship among the variables. 
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Table 3. F-statistic for testing the existence of long-run relationship of ARDL (1, 0, 0, 0, 0) model 

Order of Lag F Statistics 95% Lower Bound 95% Upper Bound 90% Lower Bound 90% Upper Bound

1 6.289 2.508 3.784 2.046 3.184 

Source: Self-computation using Micro fit 5.0 

Note: Dependent Variable- Growth of Manufactured Exports (LNMEX) 

 

The optimal lag length of the variables included in the ARDL Model was selected based on the Schwarz Bayesian 
Criterion (SBC). Table 4 presents the result of the long run relationship of the selected ARDL Model (1, 0, 0, 0, 0) 
using the SBC.  

Table 4 reveals that MFDI impacted positively on the manufactured export in Nigeria. The t-statistic valued at 
2.6559 revealed that a capital inflow to the manufacturing sector in the long-run has a positive significance on 
manufactured exports. This shows that a percentage rise in MFDI leads to rise in manufactured exports by 0.39 
percent. Real effective exchange rate is negatively related to manufactured exports. However, the coefficient is not 
statistically significant. In a similar vein, market (proxied by per capita income) has insignificant negative effect on 
manufactured exports in the long-run. Similarly, trade liberalization has an insignificant negative effect on 
manufactured exports performance in Nigeria. The result shows that a 1 percent rise in trade liberalisation will 
reduce manufactured export growth by 0.057 percent. Also REER showed that a unit appreciation in reel effective 
exchange rate will decrease MEX by 3.4 percent. 

 

Table 4. Long run coefficients of ARDL (1, 0, 0, 0, 0) model 

Regressor Coefficient Standard Error T-Ratio Probability 

LNMFDI 0.395 0.149 2.656* 0.012 

REER -0.034 0.099 -0.348 0.734 

LNMKT -0.003 0.0044 -0.640 0.526 

LNTLI -0.057 0.034 -1.683 0.101 

Note, * and ** show significance levels at 5 percent and 10 percent respectively. Dependent Variable- Growth of 
Manufactured Exports (LNMEX); Selected based on Schwarz Bayesian Criterion 

Source: Self-computation using Micro fit 5.0 

 

From the result of error correction representation of the selected ARDL model shown in Table 5 below, the 
coefficients of the variables with (d) sign show the short run elasticities. The variables behave in the same way 
with the ARDL estimates in the long run, in terms of the a priori expectations, level of significance and impacts on 
manufactured exports. The coefficient of error correction term (-0.59479) is significant both at 1 percent and five 
percent levels. Highly significant negative sign of the error correction terms (with t-ratio at -5.3006) reinforces the 
existence of long run relationship among the variables. However, the speed of adjustment from the previous year’s 
disequilibrium in manufactured export to current year’s equilibrium is about 59.4 percent. 

Specific results of the explanatory variables revealed that all the variables had negative effects on the growth of 
manufactured exports in Nigeria except trade liberalization, TLI. Unlike the long-run relation, MFDI with a t-ratio 
= 3.2082, had a significant negative effect on manufactured export in the short-run, such that a percentage rise in 
capital inflow to the manufacturing sector (MFDI) caused manufactured exports to fall significantly by 0.39 
percent. But the a priori expectation between real exchange rate and manufactured exports remains; with a t-ratio 
of 0.654, a one percentage increase in real exchange rate will cause an insignificant decline in manufactured 
exports by 0.002 percent. Similar to the long-run estimates, the variable used to depict market performance 
maintained a consistent negative relationship with manufactured exports; such that a one percent rise in market 
value depreciates manufactured exports insignificantly by 0.02 percent (where t-ratio = 0.476). In addition to these 
negative interactions, although insignificant (with t-ratio =1.616), it was also discovered that trade liberalization 
had a positive effect on manufactured exports; in that a one percent increase in trade liberalization causes 
manufactured exports to rise by 0.034 percent. 

The explanatory power of the model is indicated by the value R2 = 0.55314. It can be said that the extent to which 
the independent variables explains the growth of manufactured exports is 55 percent; while with the adjustment of 
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some properties, the adjusted R2 puts the power of the explanatory viable at 49 percent An examination of the 
econometric result shows that the overall fit is averagely satisfactory and the F-statistic valued at 11.14 is 
significant at 5 percent level. In addition, the Durbin-Watson Statistic of 2.09 showed that there is no 
autocorrelation amongst the independent variables used to explain the growth of manufactured exports. 

 

Table 5. Error correction representation of the selected ARDL (1, 0, 0, 0, 0) model 

Regressor Coefficient Standard error T-Ratio Probability 

dLNMFDI -0.390 0.122 -3.208* 0.003 

dREER -0.002 0.003 -0.654 0.730 

dLNMKT -0.020 0.058 -0.476 0.730 

dLNTLI 0. 034 0.021 1.616 0.115 

ECM(-1) -0.595 0.112 -5.300* 0.000 

R-squared                          0.553        R-Bar-Squared 0.49108 

S.E. of Regression                 1.011 F-stat.   F (4,370) 11.1405 (0.000) 

Mean of Dependent Variable 0.051 Schwarz Bayesian Criterion -68.0273 

DW-statistic                        2.0927 

Selected based on Schwarz Bayesian Criterion 

Note, * shows significance at 5 percent significance level; Dependent Variable- Growth of Manufactured Exports 
(LNMEX) 

Source: Self computation using Micro fit 5.0 

 

Table 6 indicates the underlying ARDL equation passes the diagnostic tests on normality; but it failed the 
heteroscedasticity and serial correlation test at 5 percent. However, according to Shrestha and Chowdhury (2005), 
since the time series constituting the ARDL equation are potentially of mixed order of integration, i.e., I (0) and I 
(1), it is natural to detect heteroscedasticity. The stability of the long-run coefficients, along with the short run 
dynamics of the estimated ARDL model were confirmed with the test of Cumulative Sum of Recursive Residuals 
(CUSUM) and Cumulative Sum of Squares Recursive Residuals (CUSUMQ). Figure 2 and 3 present the plots of 
the CUSUM and CUSUMQ based on the Schwarz Bayesian Criterion and show that the plot remains within 
critical bounds at 5 percent level of significance. This accepts the null hypothesis that all coefficients and the ECM 
are stable. Thus the model can be said to be structurally stable and is valid for predictive purposes, having satisfied 
the required conditions. 

 

Table 6. ARDL-VECM model diagnostic test 

Test Statistics LM (߯ଶ) 

Serial Correlation ߯ଶ(1) = 0.849 (0.357) 
Functional Form ߯ଶ(1) = 1.387 (0.239) 
Normality Applicable ߯ଶ(2) = 73.286 (0.000) 
Heteroscedasticity ߯ଶ(1) = 0.116 (0.914) 

Notes: Selected based on Schwarz Bayesian Criterion; 

Dependent Variable- Growth of Manufactured Exports (LNMEX) 
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Figure 2. Plot of cumulative sum of recursive residuals 

 

 
Figure 3. Plot of cumulative sum of squares of recursive residuals 

 

In terms of export of the manufacturing sector in Nigeria, it was found that only manufacturing FDI (MFDI) had 
the expected relevance on the manufacturing sector. MFDI came up with the predicted positive sign and was 
significant in the long-run. The effect of the market (MKT), which is a representation of the level of 
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development, came up with an insignificant and negative effect on manufactured exports. Similarly, trade 
liberalisation also had an insignificant and negative effect on manufactured exports. Although, the a priori 
expectation of an inverse relationship between manufactured exports and real exchange rate occurred, 
nonetheless, this relationship appeared insignificant. This implies that a decrease in the value of exchange rate 
will cause manufactured exports to be cheaper and facilitate the sale of these products in the international market. 
Despite the insignificant nature of most of the variables explaining the growth of manufactured exports, FDI is 
very important in generating and promoting exports in the Nigerian manufacturing sector. This finding is 
consistent with those of Blake and Pain (1994), Cabral (2010) and Prasanma (2010) for India. However, while 
examining regional export orientation and FDI, Wen (2005) found mixed results for China. He found that FDI 
inflows contributed positively to export growth in East China, unlike the negative impact of FDI inflow for 
Central China. 

5. Conclusion and Application of Result to Sustainable Development 

The study suggests that on the industrial development indicator of manufactured exports, FDI in the 
manufacturing sector impacted negatively in the short run. Although this negative impact was significant and 
contradicts theoretical expectations, it nevertheless reverts into a positive and significant influence on 
manufactured exports in the long run, as expected in theory. The implications of the findings of this study in 
terms of sustainable development financing are as follows: 

- In the short-run, the inflow of FDI into the manufacturing sector in Nigeria appears to benefit foreign firms 
more than domestic ones. FDI from multinational corporations could have operated as export-substituting 
platforms in Nigeria, with a depressing effect on local manufacturing production for the international market. 
Thus, the short-run impact of FDI on manufactured exports does not stimulate increase in domestic income 
growth for sustainable development in the country. 

- However, the theoretical spillover effects of manufactured FDI can create benefits for the Nigerian 
economy in the long-run. As empirical evidence from this study shows, FDI inflows into the manufacturing 
sector have positive and statistically significant impact on manufactured exports in the long -run. This creates 
exploitable prospects for sustainable income generation through export base diversification for the Nigerian 
economy.  

Thus we can conclude that there are long run positive spillovers of FDI inflows into the manufacturing sector in 
Nigeria. The practical application of this research is that, given the continuing search for FDI to boost 
government revenue for sustainable development projects, policy makers should create and implement policies 
in favour of manufacturing FDI to enhance manufactured exports. 
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