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Abstract 

This paper analysed the impact of Foreign Direct Investment (FDI) on the performance of the Nigerian 
telecommunication sector between the periods of 1986 to 2014 The study made use of data from 1986 
to 2014. Annual data on FDI flow into telecommunication sector, foreign exchange rate and interest 
rate, were sourced from Central Bank of Nigeria Statistical Bulletin and telecommunication growth 
from National Bureau of Statistics. Data were analysed using graphs, t-test and Autoregressive 
Distributed Lag (ARDL). The results showed that FDI exhibited significant and positive impact on 
the performance of the sector in the long run (t= 27.17;  p< 0.05)and short run (t= 4.22;  p<0.05). The 
study therefore concludes that increased flow of FDI into the Nigerian telecommunication sector is 
essential for the growth of the sector. 
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 Introduction 

     Foreign Direct Investment (FDI) is increasing in importance in the global economy due to the additional resources they 
pooled for development in the host country. They have also attracted great controversy concerning their positive or negative 
contributions to economic development of the host country. Most developing countries lack capital accumulation and 
technological advancement which are essential for the growth and development of these countries. In order for these 
countries to advance and meet up with the developed countries, they have to depend on foreign investment from developed 
nations to deliver capital and new technology to their countries. In recent years, FDI has attracted renewed interest both in 
the underdeveloped and developed countries. It plays a major role in global business and can provide a firm with new 
markets and marketing channels, cheaper production facilities, access to new technology, products, skills and financing. For 
a host country or the foreign firm which receives the investment, it can provide a source of new technologies, capital, 
processes, products, organizational technologies and management skills, and as such can provide a strong impetus to 
economic growth (Raul, 2012). 

     The realization of the importance of FDI had initiated the radical and pragmatic economic reforms introduced since the 
mid-1980s by the Nigerian government. The reforms were designed to increase the attractiveness of Nigeria’s investment 
opportunities and foster the growing confidence in the economy so as to encourage foreign investors to invest in the 
economy (Ojo, 1998). These reforms has made the economy to be open to foreign investors which has resulted to FDI 
diversifying into various sectors such as manufacturing, agriculture, oil and gas, and telecommunication. 

The openness of telecommunication sector to foreign investors has increased the sector’s productivity over the years. 
According to statistics released by the Nigerian Communication Commission (NCC), the telecommunications sector has 
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increasingly contributed greatly to the Gross Domestic Product (GDP) of Nigeria from 0.62% in 2001 to 8.53% in 2013; 
teledensity has also greatly improved from 1.89 in 2002 to 91.15 in 2013; and the subscriber base from 2,217,050 in 2002 
to 127,606,629 in 2013 (NCC, 2014). The full deregulation of the sector has attracted foreign investors which have 
encouraged competition, thus translating into diffusion of new technology and better quality of services.  

     Over the years, despite the benefits derived from FDI, there seem to be controversy as regards its impact on an economy. 
Several studies conclude that FDI has positively impacted on the economy (Blomstrom, Lipsey and Zegan, 1994; Ewe-
Ghee Lim, 2001; De Gregorio, 2003; Li and Liu, 2005; Koojaroenprasit, 2012; Ahmad, Hayat, Luqman and Ullah, 2012; 
Ray 2013) while a few studies disagree to this (Ariyo, 1998; Saqib, Masnoon and Rafique, 2013). However, the impact of 
FDI in an economy varies across sectors (Alfaro, Chanda, Kalemi-Ozean and Sayek 2003; Onakoya, 2012; Nwanko, 2013; 
Ugwuegbe and Okore, (2013); Kehinde, Jonathan and Hammed, 2015).     

     Sandeep and Surrender (2013) ascertained that foreign investment in Indian telecommunications brings technology 
transfer, huge capital, and increased market competition, which help national telecommunications development. In Nigeria, 
FDI has also played a major role in the development of telecom sector as its contribution to GDP has increased over the 
years. However, the conclusions of most studies on the impact of FDI on an economy varied and few buttressed on the 
Nigerian telecommunication sector (Oji-Okoro, 2010; Opaluwa, Abdullahi, Abdul, Opanachi and Edogbanya, 2013; 
Ezeanyeji and Ifebi, 2016), most of which concluded that FDI has a positive impact on telecommunication productivity. 
This paper will therefore examine the impact of FDI on the performance of the Nigerian telecommunication sector.  

Literature Review  

     The role of Communication FDI in an economy seems to be definite, but can be positive, negative, or neutral depending 
on the structural, institutional, economic and technological conditions in the area. Studies on the impact of FDI on 
telecommunication performance have the following conclusions;  

i. FDI has improved the productivity and efficiency of telecommunication sector (Jha and Majumdar, 1999; Sandeep 
and Surrender, 2013; Opaluwa et al. 2013). 

ii. FDI has positive but insignificant impact on telecommunication sector of developing countries (Wallsten, 2001; 
Gholami, Lee and Heshmati, 2006; Solomon and Eka, 2013). 

Gholami et al. (2006), examined the causal relationship between information and communication technology (ICT) and 
foreign direct investment by using a sample of 23 countries for the period from 1976-1999. They used both time series and 
panel data analysis methods including least square, dummy variables and instrumental variable estimation methods. Results 
indicate that there is no long run cointegration relation between FDI and ICT in most of the countries like Denmark, Japan, 
Malaysia, Singapore and Norway. They conclude that in developed countries ICT contribute positively towards economic 
growth but developing countries require developing the ICT infrastructure to attract FDI.  

     He found that competition was significantly correlated with increased mainline penetration, connection capacity, 
payphone penetration, and a decrease in local calling prices. Privatization alone, however, was associated with few benefits, 
and was negatively correlated with connection capacity. Jha and Majumdar (1999) used panel data and the stochastic 
production frontier estimation approach to measure the productivity of the telecommunications sector for 23 OECD 
countries for the period 1980-1995. They found that mobile technology diffusion had a positive and significant impact on 
the productivity of the telecommunications sector.  

     Sandeep and Surrender (2013) ascertained that foreign investment in Indian telecommunications brings technology 
transfer, huge capital, and increased market competition, which help national telecommunications development. Oji-Okoro 
(2010) investigated the empirical relationship between Foreign Direct Investment (FDI) and telecommunication growth in 
Nigeria for the period of 2001-2008. An ordinary least squares method was used to ascertain the relationship between FDI 
and telecommunication growth in Nigeria. The result shows that with the exception of GDP all the other variables such as 
consumer subscribers, private investment and technology have a positive and significant relationship with FDI. Meanwhile, 
Opaluwa et al. (2013) examined the effect of Foreign Direct Investment (FDI) on the growth of the telecommunications 
sector in Nigeria from 1997 – 2011. Using the Ordinary Least Square (OLS) method, their findings shows that FDI has 
positive effect on the productivity of the telecommunications sector and it is statistically significant. Solomon and Eka 
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(2013) carried out similar study and concluded that FDI has a positive but insignificant effect on the growth. In summary, 
empirical evidence reviewed on FDI and telecommunication performance showed that most studies agree that there exist a 
relationship between FDI and telecommunication performance. However, to the best of my knowledge, this area has not 
been given adequate attention in Nigeria, hence the need to do a more thorough study in this area. 

Methodology 

Model Specification 

     In an attempt to examine the impact of FDI on telecommunication performance, following Ugwuegbe et al. 2013 and 
Solomon and Eka, 2013, the modernization theory is considered as a crucial guide. This theory considers FDI as a 
prerequisite and catalyst for sustainable growth and development. Exchange rate and interest rate could also affect growth 
indirectly through their influences on other determinants of growth such as investment (FDI), openness to trade and capital 
flows (Barro, 1995 and Obansa et al. 2013). The ARDL methodology will be employed because it does not require all 
variables to be I(1). Therefore the model can be specified thus; 

  INTRFEXFDITTGDP 3210                                                                       (3.1) 

     Where α0, α1, α2 and α3 are parameter estimates, TGDP is telecommunication growth, FDIT is foreign direct investment 
in telecommunication, FEX is foreign exchange rate, INTR is interest rate and µ is the error term. 

To illustrate the ARDL model, equation (3.1) will be further expressed as;   
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     The terms with the summation signs in equation (3.2) represent the Error Correction Model (ECM) dynamics. The 
coefficients i  are the long run multipliers corresponding to long run relationship and ln is the natural log operator. 0  and 
 represent the constant and the white noise respectively while αi, ߚ, ߛ and ߟ represents the short run effects.  Δ is the 
first difference operator while q is the lag length for the ECM. Equation (3.2) is therefore estimated to obtain the relationship 
between TGDP and the explanatory variables. 

 Sources of Data 

          This study made use of secondary data. The data for the variables are annual in nature from 1986-2014. Data for FDI 
flow into telecommunication sector, foreign exchange rate, and interest rate would be sourced from Central Bank of Nigeria 
Statistical Bulletin (2015) and telecommunication growth from National Bureau of Statistics (2015).  

Estimation Techniques 

     The Autoregressive Distributed Lag (ARDL) model will be used to examine the impact of FDI on the performance of 
the Nigerian telecommunication sector. Unit root test would be carried out  to make sure that none of the variables is 
integrated of order 2 or higher order while applying the ARDL approach to cointegration, because the calculated F-Statistic 
doesn’t remain valid in the presence of I(2) or higher orders. So, the present study uses Augmented Dicky-Fuller (ADF) 
and Phllips-Perron (PP) unit root tests to check the robustness of the results. ARDL Bounds Test is used to check if there is 
a long run relationship among the variables and this is obtainable only if the F-statistic is greater than upper bound value of 
critical table at various levels of significance. The autoregressive distributed lag (ARDL) model was employed because it 
does not require all variables to be I(1) as the Johansen framework and it is still applicable if we have I(0) and I(1) variables 
in our set. It also allows for the model to take a sufficient number lags to capture the data generating process in a general-
to-specific modelling framework (Banerrjee, 1993). 
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Empirical Results 

Descriptive Statistics of Data Series 

     The descriptive statistics of the data series provide information about the sample series such as the mean, median, 
minimum and maximum values; and the distribution of the sample measured by skewness, kurtosis and Jaque-Bera statistics. 
Economic analyses are often based on the assumption of normality and asymptotic properties of data series. There is 
therefore need to test for the existence or otherwise of these two properties because most probability distributions and test 
statistics are based on them. Table 4.1 shows the descriptive statistics of the annual data series used in the analysis. However, 
it is observed that the values of mean and median are close. This indicates that the data are distributed symmetrically, 
(Karmel and Polasek, 1960). The Jarque-Bera statistics significantly accept the normal distribution for all variables, 
indicating normality of their conditional distributions.  

Table 4.1Descriptive Statistics of Data Series 
 LOGFDIT LOGTGDP RINTR FEX 

Mean 21.13594 5.243039 -0.628649 109.8392 
Median 20.52518 3.380952 2.767927 89.65000 
Maximum 25.17303 8.644332 25.28227 272.3700 
Minimum 18.14097 2.908525 -43.57266 49.73417 
Std. Dev 1.888953 2.379253 18.20473 60.43724 
Skewness 0.382659 0.291485 -0.819032 1.692839 
Kurtosis 2.330839 1.311232 3.169784 4.716055 
Jarque-Bera 1.248799 3.856750 3.277100 17.40925 
Probability 0.535583 0.145384 0.194262 0.000166 
Sum 612.9422 152.0481 -18.23083 3185.337 
Sum Sq. Dev 99.90798 158.5037 9279.537 102274.5 
Observations 29 29 29 29 

Source: Author’s Computation from EViews 9 (2017) 

Unit Root Tests 

     Unit root tests such as the Augmented Dickey Fuller (ADF) test and Philips-Perron (PP) test were carried out to ascertain 
if the variables are stationary or not. It is observed in table 4.2 that using ADF test variable logtgdp is I(1) series, rintr and 
fex are significant at levels while logfdit is neither significant at I(0) nor I(1). PP test also reveals that rintr and fex variables 
are significant at I(0) whereas logfdit and logtgdp are significant at I(1). 

Table 4.2 Unit Root Tests 
Augmented Dickey-Fuller (ADF) Test Philips-Perron (PP) Test 
Variable Level 1st Difference Status Level 1st Difference Status 
logfdit 

 
-1.019524 
(0.7301) 

-2.506344 
(0.3224) 

 -1.433259 
(0.5517) 

-12.35701*** 
(0.0000) 

I(1) 

logtgdp 0.058484 
(0.9564) 

-4.794076*** 
(0.0035) 

I(1) 0.023519 
(0.9532) 

-4.794076*** 
(0.0035) 

I(1) 

Fex -3.733436*** 
(0.0090) 

 I(0) -3.833681*** 
(0.0071) 

 I(0) 

Rintr -5.308931*** 
(0.0002) 

 I(0) -5.308896*** 
(0.0002) 

 I(0) 

Source: Author’s Computation from EViews 9 (2017) 

Note: *,** and *** denotes significance at 10%, 5% and 1% levels respectively. 
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Impact of Foreign Direct Investment on Telecommunication Performance in Nigeria 

     In order to achieve the objective of this study, which is to analyze the impact of FDI on telecommunication performance 
over the study period, the ARDL approach was employed. There is need to determine the optimal lag structure in the ARDL 
models, followed by the bounds test to show if the variables are cointegrated. The appropriate optimal lag length to be used 
is determined using the Akaike Criterion (AIC), Schwartz Bayesian Criterion (BIC) and Hannan-Quinn Criterion (HQC). 
As shown in table 4.3, the AIC, BIC and HQC suggested three lags and as such any of the criteria can be used since they 
all chose the same lag length.  

     A long run relationship is said to exist among the variable if they are cointegrated; and this is obtainable only if the F-
statistic is greater than upper bound value of critical table at various levels of significance. The bounds test results as 
presented in Table 4.4 shows that the F-statistic (5.68) approximately fell above the upper critical bound at 10% (3.77), 5% 
(4.35) and 1% (5.61) level of significance. The F-statistic also fell above the lower critical bound at 10% (2.72), 5% (3.23) 
and 1% (4.29) level of significance. The results therefore indicated that there existed a long run relationship among the 
variables. 

Table 4.3 Lag Length Selection Criteria 
Lag LogL 

 
LR FPE AIC BIC HQC 

0 -333.1811 
 

NA 2160073. 25.93701 26.13056 25.99275 

1 -276.8302 
 

91.02843 98812.59 22.83309 23.80086 23.11177 

2 -265.0508 
 

15.40381 151078.3 23.15775 24.89973 23.65938 

3 -224.3219 
 

  40.72885*   29687.32*   21.25553*   23.77173*   21.98011* 

Source: Author’s Computation from EViews 7 (2017) 

Note: * denotes lag order selection by the criterion. 
LR: sequential modified LR test statistic (each test at 5% level) 
FPE: Final Prediction Error 
AIC: Akaike Information Criterion 
SC: Schwarz Information Criterion 
HQ: Hannan-Quinn Information Criterion 
 
Table 4.4 ARDL Bounds Test 

   Model 
 

F-statistic No. of Regressors (K) 

f(logrfdi, fex, rintr) 
 

5.680345 3 

          Critical value bounds 
 

Significance 
 

 I(0) Bound I(1) Bound 

10% 
 

                          2.72                        3.77 

5% 
 

                          3.23                        4.35 

1% 
 

                          4.29                        5.61 

Source: Author’s Computation from EViews 9 (2017) 
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Analysis of the Impact of Foreign Direct Investment on Telecommunication Performance in Nigeria 

     Having estimated the cointegration test and observed that there is long run relationship among the variables in the model, 
it becomes necessary to the long run and short run relationship among the variables. It is observed from Table 4.5 that the 
coefficient of foreign exchange rate in the long run showed that foreign exchange rate had a negative and insignificant 
impact on telecommunication growth. However, in the short run, the current year value of foreign exchange rate was said 
to have a positive but insignificant impact on the telecommunication growth while its last one year value had positive and 
significant impact. Meanwhile, the last two years value showed that it had a significant negative impact on 
telecommunication performance with -0.006 as its coefficient value. This implies that a unit increase in the previous value 
of foreign exchange rate would decrease telecommunication growth by 0.6%. Therefore, persistence of change will lead to 
negative effect of foreign exchange rate on telecommunication growth. This contradicts the view of Ugwuegbe and Okore 
(2013) and Solomon and Eka (2013) that foreign exchange rate has a positive impact on the growth of an economy. A 
possible reason for the contrary result could be the nature of the sector (telecommunication). Most of the gadgets used in 
the sector are imported; hence an increase in foreign exchange rate would increase cost of production thereby causing output 
to decrease. 

     Table 4.5 showed that real interest rate had a positive and significant impact on the telecommunication growth in the 
long run with coefficient value of 0.01 at 1% significance level. This implies that a unit increase in real interest rate would 
increase telecommunication growth by 1%. This also applies in the short run with real interest rate having a coefficient 
value of 0.008. As a result, a unit increases in real interest rate would increase telecommunication growth 1%. On the 
overall, a positive relationship existed between real interest rate and telecommunication growth which is contrary to what 
is obtainable in theory. In theory, interest rates has a negative relationship with growth, thus a reduction of the rate will 
therefore increase investment thus economic growth. However, this result conforms to theory by McKinnon (1973) and 
Shaw (1973), according to them alleviating financial restrictions and letting market forces determine real interest rates leads 
to higher real interest rates. The higher real rates of return lead to higher levels of savings, which in turn spur economic 
growth. Hence, the prediction from their framework is that real interest rates and growth rates are positively related. 

     Similarly, in the long run FDI in telecommunication has a positive and significant effect on telecommunication growth 
with coefficient value of 1.40 at 1% significant level. This implies that a unit increase in FDI would increase 
telecommunication growth by 1.4%. Likewise in the short run the current year value of FDI in telecommunication had a 
positive and significant effect on telecommunication growth with a coefficient value of 0.46. A unit increase in FDI would 
increase telecommunication growth by 0.46%. However its last one year value had a negative impact on telecommunication 
growth while its last two years value had a positive and insignificant impact. Therefore, it can be summarized that FDI in 
telecommunication is positively related to growth in telecommunication sector. This finding supports Blomstrom et al. 
(1994); Ewe-Ghee Lim (2001) and Opaluwa et al. (2013) which reported that FDI has a positive and significant relationship 
with growth. This is also in line with modernization theory which considers FDI as a prerequisite and catalyst for a 
sustainable growth. 

Table 4.5Long Run and Short Run Relationships 
 
                                                       Long Run Coefficients 
Variable Coefficient t-Statistic Prob.    
    
FEX -0.00222 -0.98808 0.3411 
LOGFDIT 1.404469 27.17251*** 0 
RINTR 0.012962 2.76747** 0.016 
C -24.3682 -20.1756*** 0 
                                                      Short Run Coefficients 
Variable Coefficient t-Statistic Prob.    
D(LOGTGDP(-1)) 0.342551 3.083081*** 0.0087 
D(LOGTGDP(-2)) 0.168438 1.538164 0.148 
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D(FEX) 0.001115 0.885276 0.3921 
D(FEX(-1)) 0.007758 5.62261*** 0.0001 
D(FEX(-2)) -0.0063 -6.44487*** 0 
D(LOGFDIT) 0.4616 4.218489*** 0.001 
D(LOGFDIT(-1)) -0.36642 -3.69674*** 0.0027 
D(LOGFDIT(-2)) 0.173716 1.352844 0.1992 
D(RINTR) 0.008129 2.948813* 0.0113 
ECT(-1) -0.62715 -5.67092*** 0.0001 
R2 = 0.995201 
Adjusted R2 = 0.990771 
F-statistic = 224.6646 
Prob (F-statistic) = 0.000 

Source: Author’s Computation from EViews 9 (2017) 

Note: *,** and *** denotes significance at 10%, 5% and 1% levels respectively. 

     The Error Correction Term (ECT) for this cointegrating relationship was negative as expected (-0.63) and significant 
which showed that about 63% of short run deviations would be corrected for annually. Also from the ARDL regression 
result, the various tests (R2, Adjusted R2, F-statistic, and p-value) of significance on the model showed good result. The R2 

of 0.995 indicated high explanatory power of the independent variables. The adjusted R2 value of the model also supported 
this fact. F-statistic which measures the overall significance of the model suggests that all estimated regression model is 
statistically significant. This is indicated by the F-statistic (224.6646) and p-value (0.000). 

Diagnostic Test 

     To assess the robustness of the ARDL model, various diagnostic tests were conducted as shown in Table 4.6. These 
include serial correlation, heteroskedasticity, normality, cusum and cusum of squares. The Breusch-Godfrey serial 
correlation LM test result showed that the estimated model was free from serial correlation since the F-statistic and 
probability value are insignificant. For heteroskedasticity, the Breusch-Godfrey test result also indicated insignificant F-
statistic and probability values which imply that there is no heteroskedasticity. 

     In addition, the Jarque-Bera (JB) normality test was carried out to know whether the model is well specified and the 
errors are normally distributed. The result of the normality test indicated that the JB statistic and the probability value are 
insignificant which implies that the model is well specified. The CUSUM and CUSUMsq which are stability tests were 
conducted to test for recursive residuals in mean and variance of the series. The result showed that the model is stable at 5% 
level of significance since there is no evidence of recursive residuals in both mean and variance. This is because the graphs 
(Figure 4.1) did not fall below or above (i.e they fall within) the 5% level of significant.  

Table 4.6 ARDL Diagnostic Tests 
Test Statistic 

 
F-statistic P-value 

Breusch-Godfrey Serial 
Correlation LM Test 

 

0.074 0.9292 

Breusch-Godfrey 
Heteroskedasticity Test 

 

1.155 0.362 

Jarque-Bera (JB) Normality Test 
 

1.271 0.530 

Source: Author’s Computation from EViews 9 (2017) 

 



NG- Journal of Social Development (NGJSD) 
 

 
24 • ISSN: 0189-5958 

-15

-10

-5

0

5

10

15

94 96 98 00 02 04 06 08 10 12 14

CUSUM 5% Significance  

 

-0.4

0.0

0.4

0.8

1.2

1.6

2008 2009 2010 2011 2012 2013 2014

CUSUM of Squares 5% Significance  

Cusum and Cusum of Squares of Stability Tests 

Conclusion and Recommendations 

     The investigation of the impact of FDI on the Nigerian telecommunication performance showed that FDI flow into the 
sector has impacted positively on the performance of the sector. However, foreign exchange rate had a negative impact on 
the performance of telecommunication sector while real interest rate had a positive and significant impact. The study 
therefore concludes that increased flow of FDI into the Nigerian telecommunication sector is essential for the growth of the 
sector.  

     From the findings that emerged from this study, Government should embrace policies which will lead the sector to higher 
level of openness and internationalization and consecutively attract more FDI into telecommunication sector. Also, 
government should make effort to liberalize all the sector of the economy thereby attracting FDI so that the efficiency and 
growth realized in the telecommunication sector can be achieved in other sectors of the economy. Nigerian government and 
central bank should come up with monetary policies that will control excess money in the country since macroeconomic 
stability indicators such as inflation and interest rate affect the decision-making process of foreign investors on whether to 
invest in an economy or not.  
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