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Abstract  
Foreign direct investment can lead to strategic aims in power industry as well as economic 
growth. The aim of the current study is to measure the relationship between foreign direct 
investment and power production in Nepal while the energy consumption, economic growth, 
imports and exports has been used as macroeconomic variables. The results show that FDI 
has significant positive impact on power production. With the increase in FDI power 
consumption and power production will also increase. GDP also has positive impact on Power 
consumption. GDP is significant at 10 percent level of significance. Greater the GDP greater 
will be the consumption of electricity. Results of auto regressive distributive lag model in short 
run is found to be 0.98 which shows that 98 % variations the model is good fit. The findings 
of short run ARDL model. While the Kurtosis and Skewness defines the shape of the 
distribution. It is understandable from the table 1 that the variables are only positively skewed 
excluding in the analysis. Kurtosis is an indicator to show the shape of distribution. And if the 
value greater then 3, it’s called leptokurtic and the probability distribution is not normally 
distributed. The study provides a valuable guideline for decision and policy makers.  
Keywords: FDI, Power production, ARDL, Economic growth, Nepal  
 
Introduction  
Power industry considered as strategic industry kept within a certain bounds largely by the 
regime. There were few participant to get (permit) countenance for laying out money in few 
countries. There Following advancement: rising technology, reconstituting and make a free 
deal of energy markets, and emerging interest on energy security. The abasement of 
environment and alteration of climate have set up organized opportunities for 
public/individual investors. Countries are trying to draw in both native and undomesticated 
invertors for new investment and enhance their modern overkill in replaceable and capable 
of being sustained technologies. Foreign direct investment (FDI) has proven to be a 
dependable way for many countries to approach new technologies, promote notice, income 
capacities, banking new investment and producing native occupation (Al-Sulaiti et al., 2010). 
In this way, FDI can impart to strategic aims in power industry as well while on the other hand, 
the research on FDI inflow in power sector have been bounded in developing countries 
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(Production, 2007). It gained the centering on major promoting economies. Such as India or 
china in the last ten year’s turkey has proven as remarkable  economic increase and become 
one of the largest 20 economies in the world. Furthermore, Turkey has also an important 
renewable energy potential. Foreign direct investment are long term investment looking 
earnings by various part in the management of company in the foreign country (Nehler & 
Rasmussen, 2016). FDI has become a vital source for technology transfer, economic growth 
and development. OECD elaborate FDI as an investment that depicts the objective of 
launching a permanent involvement by a resident enterprise in one economy(Direct investor) 
in an enterprise (Direct investment enterprise) that is resident in an economy other than that 
of direct investor).(Agency, 2007) 
At least 10% of the voting power of enterprise must the invertors possess directly or indirectly 
for direct investment Some as IMF utilizes 10% commence for average shares or voting stock 
as standard for macrocosm of direct investment relationship in an investment (Subic´, Kljajic´, 
& Jeločnik, 2017). Many factors that affect the FDI decision have stressed o various theories, 
these factors classified under four division class of category (Habib-Mintz, 2010). 
Macroeconomic policies and Business/investment Environment, Standard of institutions and 
political constancy, Human and social capital and Country specific characteristic. Several 
studies concerned with the application of ARDL approach in various studies such as 
(Alkhath`lan and Javid, 2013), (Ahmad et al., 2016), (Khan, Ali, & Ashfaq, 2018) and (IEA, 
2015). 
There are many aspects have been elaborated  in literature are: overall impact on FDI inflows 
by statistically important evidence that FDI can take part in many facet to host economies 
such as give out domestic jobs, enhancing native output/yield skills and providing approach 
to asset (Unep & Finance, 2009). Such as strengthening monopolistic structure in industries 
increasing dependency and the adverse implications of foreign control in economies, these 
negative impact of FDI is stipulated by some scholars (Dependency theories). By providing 
inductive and developing a tributary environment for investment to attracting FDI inflows 
countries are providing above mentioned conditions still the contribution of FDI (notably with 
technology transfer) in economic growth are claimed to out weight its disadvantage research 
on energy investment indicates that there are many hurdles for energy investment in 
developing economies (Lee & Lee, 2010). The strategies that gives the progress to energy 
investment such as reconstituting, denationalization Fiscals inducement are considered to 
give rise/promote energy FDI inflows. In developing economies research/studies on FDI in the 
energy sector has legerity been dialed on the natural Resource investment (oil and natural 
gas to great extent). Relation between FDI inflows, economic.  (Mohsin, Zhou, Iqbal, & Shah, 
2018) measured the impact of energy security for South Asia including Nepal and (Mohsin, 
Rasheed, & Saidur, 2018)  assess the economic viability and production capacity of wind 
renewable energy in Pakistan.  
In existing literature various other studies provides evidences in the favor of robustness to 
test the application of proposed studies such as  (Dogan, 2016),  (Komal & Abbas, 2015) and 
in  energy consumption  (Nasir & Ur Rehman, 2011). Our study empirically measured the 
impact of FDI on GDP, power production, imports, exports and capital formation as 
independent variables. We have employed quantities analysis by using panel data from 1985 
to 2015. Our study contributes by several ways as, we have conducted first time a quantitative 
investigation of FDI on GDP, power production, imports, exports and capital formation as 
independent variables. in Nepal. In order to ensure the FDI performance in power sector. We 
have used regression equation to conduct the analysis.  Second, previously published studies 
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used capital ratios but unlike others we have added several new variables as independent 
variables to construct a more reliable framework. 
The remainder of the paper is distributed as follows. Section 2 describes the study’s data 
collection and econometric approach. The results and discussion are presented in section 3, 
while section 4 provides a conclusion and policy implication.  
 
Methodology and Data 

This study investigates the relationships among foreign direct investment and power 
production in Nepal while the energy consumption, economic growth, imports and exports 
has been used as macroeconomic variables. The disaggregated analysis of the proposed study 
measures the subsequent special impacts of foreign direct investment on power production 
economic growth energy consumption, economic growth, imports and exports. We use auto 
regressive lag linear functions for foreign direct investment on power production economic 
growth energy consumption, economic growth, imports and exports Ln-linear function to test 
the foreign direct investment on power production. We used the following linear Log models 
for analytical purposes to measure the relationship among dependent and independent 
variables.  

 
where 𝑃𝑃𝑟 indicate power production in Nepal, FDI shows foreign direct investment in Nepal 
Capital Formation shows the capital formation yielded by country's goods and services and ἑ 
shows the error term.  For this purpose, we collected the data from 1985 to 2015 for Nepal 
power sector and from BP Statistics (2017), (World Bank, 2017) and Nepal statistical year book 
and ministries of Nepal. In this study, first we used a basic unit root test that is called 
augmented dicky fuller (ADF) to check the stationary of the data. The core purpose of this test 
was to check the stationary of the data and also to control for autocorrelation of the residue 
term which would not be possible in traditional dicky fuller test (Chen, 2010), (Hassler & 
Wolters, 2006) and (Mbaga & Coyle, 2003).  In case the data is found to be stationary, the 
simple ordinary least square estimation can be applied, but in our case due to the nature of 
parameters used in the study we didn’t pursued this strategy. Conversely, the first difference 
followed by second difference of the variables has been taken to transform the data from 
non-stationary to stationary.  In the second step the optimal lag selection is performed, it is 
determined so as to limit the error as much as possible when employing the granger causality 
test and it is also useful for the bound test.  Further, in the third step we used ARDL (Kripfganz 
& Schneider, 2016) (autoregressive distributed lag model), this is basically used for checking 
the co integration for the long run relationship of variables. In the final step we used the 
granger causality test to check the direction of relationship. 

To measure the impact of foreign direct investment on the Nepal power production, in 
this study, first represent the graphical relationship of variables to get general understanding 
about the relationship among variables, secondly, it present the descriptive analysis, further 
before applying model this study apply the unit root tests on the data to check the stationary 
of the data so that it can be processed for further analysis (Nkoro & Uko, 2016). Once this 
process has been done, this study used the ARDL approach to measure the impact of 

β1𝑙𝑛FDI = α0+ β1𝑙𝑛𝑃𝑃𝑟 +β2 𝑙𝑛𝐺𝐷𝑃 + β3𝑙𝑛𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐹𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 + β4𝑙𝑛𝐸𝑥𝑝𝑜𝑟𝑡𝑠 + 

β5 𝑙𝑛𝐼𝑚𝑝𝑜𝑟𝑡𝑠 +εt                (1) 
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international trade on the environment, in addition this study also used granger causality test 
to estimate the relationship among foreign direct investment on the Nepal power production.  
The ARDL bound testing method to incarcerate the long as well as short-run dynamics at 
disaggregate levels. This ARDL technique has several advantages and can be used if the 
underlying factors are integrated at level I(0) or first difference I(1). It offers the robustness 
in results despite the consequences of sample size being used in the model  and it easily 
regulate the lags and provides the unbiased estimates having valid t-statistics for long-run 
model (Harris & Sollis, 2003). Furthermore, by using the simple linear transformation, ARDL 
originate a dynamic unrestricted error correction model. The dynamic unrestricted error 
correction model join short-run dynamics and long-run equilibrium whereas it keeping long-
run information intact. ARDL is an appropriate model in the existence of endogeneity and 
serial correlation in time series data (Pesaran, Shin and Smith, 2001). The following dynamic 
unrestricted error correction model were estimated to test the dynamic relationships among 
our variables of interest such as indicate power production in Nepal, foreign direct investment 
in Nepal, Capital Formation shows the capital formation yielded by country's goods and 
services and ἑ shows the error term.  
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where Δ is the first difference operator while P, and q shows the lag lengths in ARDL model, 
respectively. The null hypothesis of no co integration is (H0: β 1=β 2=β 3=β 4=β 5=0) is tested 

alongside its alternative hypothesis (H1:β 1 ≠ β 2 ≠ β 3 ≠ β 4 ≠ β 5 ≠≠ 0 ), the long-run 

relationship is explained by the coefficients c and β , and the coefficient   explained the 

short-term relationship between the dependent and independent variables being tested for 
proposed framework in the study.  
 
Results 
Descriptive Statistics 
Table 1 indicates the descriptive statistics of the variables. Value of the Mean of the variables 
shows their average. The means value of POW-CON is observed of the value 340.60, IMP has 
its means value of 2.76E09. GDP takes the mean value of 8.27E09 FDI means value is 
40853646.  The mean value of the EXP01 is 1.49E10. The variance measures the deviation of 
a series from the means values of that series. The standard deviation is known as the positive 
square root of the variance. The standard deviation of POW-CON, IMP, GDP, FDI, 
EXP01are 33.50598, 2.41E+09, 6.01E+09, 45857993 and 6.37E+09 respectively. While the 
Kurtosis and Skewness defines the shape of the distribution. It is obvious from the table 1 that 
the variables are only positively skewed excluding in the analysis. Kurtosis is an indicator to 
show the shape of distribution. And if the value greater then 3, t it’s called leptokurtic and the 
probability distribution is not normally distributed. Here three variables POW-CON, GDP and 
EXP01 are have less than 3 kurtosis value which means these variables are normally 
distributed. 
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Table 1  
Statistical Summary  

Variables POW_CON IMP GDP FDI EXP01 

 Mean  340.6008  2.76E+09  8.27E+09  40853646  1.49E+10 

 Median  341.5082  1.78E+09  5.49E+09  25000000  1.20E+10 

 Maximum  412.7245  8.88E+09  2.14E+10  2.12E+08  2.45E+10 

 Minimum  304.1255  5.24E+08  2.62E+09  410453.0  4.62E+09 

 Std. Dev.  33.50598  2.41E+09  6.01E+09  45857993  6.37E+09 

 Skewness  0.697641  1.237228  1.062274  1.962918  0.110775 

 Kurtosis  2.425791  3.278029  2.639388  7.446591  1.561054 

 Jarque-Bera  2.940518  8.008632  5.998166  45.44646  2.737883 

 Probability  0.229866  0.018237  0.049833  0.000000  0.254376 

 Observations  31  31  31  31  31 

 
Correlation matrix is shown in table 2 below. The correlation co-efficient values are less than 
0.80 which indicates that variables are not much collinear, hence there is no multicollinearity 
among the independent variables 
 
Table 2  
Results of Correlation Matrix  

Variables POW_CON IMP GDP FDI EXP01 

POW_CON 1     

IMP 0.43 1    

GDP 0.45 0.38 1   

FDI 0.69 0.59 0.68 1  

EXP01 0.22 0.33 0.62 0.61 1 

 
Stationary of Data 
If the properties of time series properties of the data are not analyzed prior to empirical 
estimation, then we may have to face the problem of spurious regression. The present study 
this wants to analyze empirically the impact of FDI on power consumption. To avoid spurious 
regression that has been gained from the OLS, we have to check the unit root results. If data 
turned stationary we will use OLS, and if we have mixed order of integration, we may use 
ARDL.   
 
Econometric Issues 
This section is based on the estimation techniques description. For the Unit-root (ADF) test is 
applied. In practice, ADF test checks the stationary of variables. If all the variables turn I (1), 
then the linear combination is stationary i.e. I (0). However, if we have mixed order of 
integration, means I (0) or both I (1) and I (0). In this case, apply Autoregressive distributed 
Lag Model (ARDL) approach is applied to find the impact of FDI on trade.  
 
Auto Regressive Distributed Lag Modeling  
ARDL model can be used for a single equation. It is used for the long as well short run impacts. 
It provided efficient and unbiased results. This method is useful for small data Engel-Granger 
and Johanson is considered not to provide robust results. ARDL gives better results as 
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compared to Johanson co-integration. There are two steps of ARDL model.  First step is to 
estimates the long run impacts. F-statistics is used for the investigation to see the impact of 
lagged values. Secondly, the short and long run impact is analyzed.  
 
The Bound Test: F-Wald Test for co-integration 
 

The VAR model of the following form can be established as narrated by 
(Galvao, Montes-Rojas, & Park, 2013) and (Zhang, Tsai, & Chang, 2017). 
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In this model, VECM shows the error correction mechanism, that is used to check the 
long run relationship for co-integration.  

 
ADF Test of Stationary 
The study applied ADF (Augmented Dickey Fuller) Test to check unit root of the following 
variables, which are FDI, GDP POW-CON, POW PRO INF, IMP and EXP. The variables have 
different order of integration i.e., some variables are stationary at level and some variables 
are have first order of integration, therefore we will have to apply ARDL model to analyse the 
empirical relationship 
 
Table 3 

Variables Level First difference  

Trend Trend & 

Inter 

Trend Trend & 

Inter 

FDI -2.72 -4.24 -- -- I(0) 

GDP 2.75 -0.33 -3.48 -4.61 I(1) 

Pow_Con 0.61 -2.22 -6.83 -7.49 I(1) 

Pow_Pro -1.38 -3.77 -- -- I(0) 

Imp 4.47 1.12 -3.26 -5.07 I(1) 

Exp -1.22 -1.96 -5.59 -5.54 I(1) 

The results of the bound test are shown in table below, If the statistic lies between the 
bounds, the test is inconclusive. If it is above the upper bound, the null hypothesis of no level 
effect is rejected. If it is below the lower bound, the null hypothesis of no level effect can't be 
rejected. The critical value bounds are computed by stochastic simulations using 20000 
replications. 
 

β1𝑙𝑛FDI = α0+ β1𝑙𝑛𝑃𝑃𝑟 +β2 𝑙𝑛𝐺𝐷𝑃 + β3𝑙𝑛𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐹𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 + β4𝑙𝑛𝐸𝑥𝑝𝑜𝑟𝑡𝑠 + 

β5 𝑙𝑛𝐼𝑚𝑝𝑜𝑟𝑡𝑠 +εt                 
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Table 4  
Results of Bound Test  

Testing for existence of a level relationship among the variables in the ARDL model 

 F-statistic 95% Lower 

Bound 

95% Upper 

Bound 

90% Lower 

Bound 

90% Upper 

Bound 

    5.9474 4.1977 5.5082 3.4682 4.6455 

 W-

statistic 

95% Lower 

Bound 

95% Upper 

Bound 

90% Lower 

Bound 

90% Upper 

Bound 

  .3111E-3 20.9886 27.5409 17.3408 23.2276 

 
 
Table 5  
Estimated Long Run Coefficients using the ARDL Approach 

ARDL(1,1,0,1,0) selected based on Schwarz Bayesian Criterion          

Dependent variable is POW_CON 

30 observations used for estimation from 1986 to 2015 

Regressor Coefficient Standard Error T-Ratio Prob 

FDI .1628** .0852 1.9101 .070 

GDP .6931*** .2606 2.6595 .008 

EXP_YEAR .1996* .1197 1.6680 .110 

IMP_YEAR .494*** .0628 7.8601 .000 

Trend 2.987*** .83326 3.5858 .002 

C 295.251*** 5.8824 50.1921 .000 

 
FDI has significant positive impact on Power consumption. The variable is significant at 5 
percent level. With the increase in FDI power consumption will also increase. GDP also has 
positive impact on Power consumption. GDP is significant at 10 percent level of significance. 
Greater the GDP greater will be the consumption of electricity. The variables IMP-year, EXP-
year and trend also have positive association with power consumption and are significant at 
1 percent, 10 percent and 10 percent respectively. 
 
Table 6  
Results of ARDL for short run  

Autoregressive Distributed Lag Estimates                    

Dependent variable is POW_CON 

30 observations used for estimation from 1986 to 2015 

ARDL(1,1,0,1,0) selected based on Schwarz Bayesian Criterion          

Regressors Coefficient Standard 

Error 

T-Ratio Prob. 

 POW_CON(-1) .40500*** .14088 2.8749 [.009] 

 FDI .2392 .3455 .69247 [.496] 

 FDI(-1) .7295* .3942 1.8506 [.078] 

 GDP .4124E .1575 .26183 [.796] 

 EXP_YEAR .2398*** .7385 3.2468 [.004] 
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 EXP_YEAR(-1) -.3586*** .7808 -4.5923 [.000] 

 IMP_YEAR .2941 .3629 .81041 [.427] 

 Trend 1.7778*** .5511 3.2261 [.004] 

 C 175.6739*** 40.4465 4.3434 [.000] 

 R-Squared .98170 R-Bar-Squared .97473 

 S.E. of Regression 5.3093 F-Stat.    F(8,21) 140.8133[.000] 

 Mean of Dependent 

Variable 

341.7979 S.D. of Dependent 

Variable 

33.3976 

 Residual Sum of Squares 591.9613 Equation Log-likelihood -87.3018 

Akaike Info. Criterion -96.3018 Schwarz Bayesian 

Criterion 

-102.6072 

 DW-statistic 2.5744 Durbin's h-statistic -2.1732[.013] 

 
Results of ARDL model in short run are reported in table 6. R Squared value is found to be 
0.98 which indicates that 98 percent variations in the dependent variable have been 
explained by the independent variables. The model is good fit. The value of DW statistics is 
2.5 which indicate that there is no auto correlation among the variables. Probability F 
statistics value is 0.00 which shows that overall model is significant at 1 percent level of 
significance. The findings of short run ARDL model indicate that exchange all the variables 
have positive association with power consumption except the variable of Imports.  FDI has 
insignificant impact on power consumption however FDI with lag one has significant impact 
on power consumption in short run. 
 
Conclusion  
FDI has significant positive impact on Power consumption. The variable is significant at 5 
percent level. With the increase in FDI power consumption will also increase. GDP also has 
positive impact on Power consumption. GDP is significant at 10 percent level of significance. 
Greater the GDP greater will be the consumption of electricity. The variables IMP-year, EXP-
year and trend also have positive association with power consumption and are significant at 
1 percent, 10 percent and 10 percent respectively. Results of ARDL model in short run and 
the R Square value is found to be 0.98 which shows that 98 % variations in the dependent 
variable have been explained by the independent variables. The model is good fit while the 
value of DW statistics is 2.5 shows that there is no auto correlation among the variables. 
Probability F statistics value is 0.00 which shows that overall model is significant at 1 percent 
level of significance. The findings of short run ARDL model. While the Kurtosis and Skewness 
defines the shape of the distribution. It is understandable from the table 1 that the variables 
are only positively skewed excluding in the analysis. Kurtosis is an indicator to show the shape 
of distribution. And if the value greater then 3, t it’s called leptokurtic and the probability 
distribution is not normally distributed. Here three variables POW-CON, GDP and EXP01 are 
have less than 3 kurtosis value which means these variables are normally distributed. 
We recommend there should be conducted an empirical study to increase the power 
production process and suggest a policy framework in order to reduce the power shortfall.  
Foreign direct investment, GDP, Capital requirement, exports and imports should be studied 
with a more advance mathematical model in order to ensure more robust results. Finally, 
assessing the impact in view of greater view should be conducted and we recommend the 
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sensitivity analysis for future research. As for methodology is concerned we employed logistic 
regression and various other variables (GDP, power production, imports, exports and capital 
formation as an independent variables) to measure the relationship between FDI and power 
production in Nepal. A new operation research model and an innovative econometric model 
is recommended for future research in order to ensure the more reliable results.  
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