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Abstract  This study examined the causal relationship between electricity consumption and Uganda’s Foreign Direct 

Investment (FDI) inflows in the period between 1987 and 2018. The study uses granger causality test and Vector Error 

Correction Model (VECM) to determine this relationship in the period under the review. Although the result from granger 

causality test in this study indicates insignificant relationship between electricity consumption and Uganda’s FDI inflows, 

VECM estimates however presents significant results. Nevertheless, as the economy moves towards long run period, the 

significant performance from VECM estimates diminishes and may perhaps in the very long run period becomes statistically 

insignificant. The study therefore recommends that FDI inflows which is geared towards manufacturing sector should be 

encouraged in Uganda. Secondly, there is need for fast tracking and consolidation of intervention in the electricity generation 

to enable long run electricity consumption.  

Keywords  Electricity Consumption and FDI Inflows 

 

1. Introduction 

Electricity as a form of energy is considered to be one of 

the essential driving forces for Foreign Direct Investment 

(FDI) inflows in to developing countries, which directly   

or indirectly complements labor and capital as inputs in   

the production process. It contributes to economic growth 

through employment generation and leads directly to value 

addition associated with extraction and transformation    

of inputs, technology transfers, marketing and distribution  

of goods and services (Sekantsiand and Motlokoa, 2015).   

It also reinforces modernization of traditional economic 

sectors and assists in continuous expansion of secondary and 

tertiary sectors of the economy, in addition to improving the 

quality of life of individuals, particularly through heat, light 

and use of electrical appliances (Sekantsiand and Motlokoa, 

2015).  

In spite of wide spread discussions in economic literature, 

the direction of causality between electricity consumption 

and FDI inflows into developing countries still remains 

ambiguous. This ambiguity is attributed to the use of different 

data sets, different methods of analyses and different country 

characteristics (Sekantsiand and Motlokoa, 2015). 

It is against this background that this study investigates  

the causal relationship between electricity consumption and 

Uganda’s  FDI inflows, with a view to contributing to  the  
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body of knowledge on this topic. In addition, the knowledge 

about the direction of causality between these two variables 

is important for the design of effective energy policy in 

Uganda (Sekantsiand and Motlokoa, 2015).  

Given this background, the performance of Uganda’s FDI 

inflows with respect to electricity consumption in the period 

between 1987 and 2018 is considered important in this study 

because this is a period when FDI inflows into the country 

was stable. Nevertheless, the period following 2018 

witnessed a significant reduction in the FDI inflows into  

the country due to the effect of COVID 19 pandemic. The 

performance of FDI inflows in to Uganda in the period 

between 1987 and 2018 is indicated in table 1 below. 

The performance in table 1 indicates that Uganda’s FDI 

inflows increased significantly from United States Dollar 

(USD) 0.003 billion in 1987 to USD 1.055 billion in 2018 

and electricity consumption in the country during this period 

increased from 338 Kilo Watt Hours (KWH) in 1987 to 3065 

Kilo Watt Hours (KWH) in 2018.  

The above performance indicates that Uganda’s FDI 

inflows performed significantly well in line with the increase 

in electricity consumption in the country in the period 

between 1987 and 2018. The trend of electricity consumption 

and that of FDI inflows in the country during this period is 

indicated in figure 1 and figure 2 respectively. 

Figure 1 below indicates that the trend of electricity 

consumption in Uganda increased at a slightly lower rate   

in the period between 1987 and 2004 and thereafter, there 

was a sharp decrease in electricity consumption in the period 

between 2005 and 2006.  
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Table 1.  Electricity Consumption and Uganda’s FDI Inflows (1987 – 2018) 

Year 
FDI (Billions of 

USD) 

Electricity Consumption (Millions 

of KWH) 

1987 0.003 338 

1988 0.003 263 

1989 0.003 282 

1990 0.003 351 

1991 0.003 525 

1992 0.003 486 

1993 0.055 476 

1994 0.088 488 

1995 0.121 522 

1996 0.121 677 

1997 0.175 701 

1998 0.210 706 

1999 0.140 701 

2000 0.161 843 

2001 0.152 913 

2002 0.185 877 

2003 0.202 1038 

2004 0.295 1033 

2005 0.380 1075 

2006 0.644 990 

2007 0.792 1138 

2008 0.729 1280 

2009 0.842 1405 

2010 0.544 1636 

2011 0.894 1745 

2012 1.205 1954 

2013 1.096 2110 

2014 1.060 2297 

2015 0.738 2494 

2016 0.626 2595 

2017 0.803 2803 

2018 1.055 3065 

Source: Uganda's Development Indicators (1960-2021) as well as also from 

various sources and Electricity Regulatory Authority 

This sharp decrease in electricity consumption in the 

period between 2005 and 2006 could be attributed to the 

sharp decline in hydroelectricity power generation in the 

country during the period. This could perhaps be partly 

blamed on the prolonged droughts that affected the water 

level in lake Victoria during this period.  

Nevertheless, there was a steady increase in electricity 

consumption in the period between 2007 and 2018. Despite 

the steady increase in electricity consumption in the period 

between 2007 and 2018, the trend of FDI inflows in to the 

country during this period was not stable. It fell sharply in 

2010 but increased significantly in the period between 2011 

and 2012 and then sharply declined in the period between 

2013 to 2016. The performance of FDI inflows in to the 

country in the period between 1987 and 2018 is indicated in 

figure 2. 

 

 

Figure 1.  Trend of Uganda’s Electricity Consumption (1987-2018) (Source: Author’s analysis based on data from table 1) 

 

Figure 2.  Trend of FDI Inflows in to Uganda’s Economy (1987-2018) (Source: Author’s analysis based on data from table 1) 
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Figure 3.  Growth of Electricity Consumption in Uganda (1987-2018) (Source: Author’s analysis based on data in table 1) 

In spite of the increase in the trend of FDI inflows in to 

Uganda in the period between 1987 and 2018, the growth of 

electricity consumption in the country during this period 

significantly declined, by 0.004 percent per annum. The 

growth of electricity consumption in the country in the 

period under the review is presented below.  

Thus, the performance in figures 2 and 3 presented above 

indicate that the growth of electricity consumption in 

Uganda in the period between 1987 and 2018 is inconsistent 

with the trend of FDI inflows in to the country. The above 

performance implies that the availability of electricity as a 

source of energy for investment in Uganda never attracted 

the inflows of FDIs into the country.  

The case of the decline in the growth of electricity 

consumption in Uganda following the increase in the trend  

of FDI inflows is the cause of concern for this study and 

points to the possible effect of other factors than electricity 

consumption to be responsible for the increase in the trend of 

FDI inflows into the country. 

2. Empirical Background  

Many empirical studies have examined the relationships 

between FDI inflows and electricity consumption in 

developing countries in the period between 1970s and 2000. 

Some of these studies argued that there is a unidirectional 

relationship between electricity consumption and FDI 

inflows in to developing countries (Abdouli and Hammami 

2017).  

This study further indicates that electricity consumption 

increases FDI inflows for individual and collective countries. 

The study also indicates that increase in the demand for 

electricity is linked to FDI inflows. The same conclusion 

was also alluded to by Leitão (2015) when he used GMM to 

study the relationship between FDI inflows and energy 

consumption in Portugal.  

A recent study by Doytch and Narayan (2016) investigated 

the relationships between sectoral FDI inflows and energy 

consumption in developing counties in the period between 

1985 to 2012. The study classified energy consumption into 

two types; renewable and non-renewable energy. Renewable 

energy consumption in this context is indicated to include 

electricity, wind and solar. In this study electricity 

consumption has been captured as renewable energy.   

The study concluded that FDI inflows promote energy 

savings by increasing renewable energy consumption. This 

study supports the idea that FDI inflows have a halo effect, 

suggesting that FDI inflows improve local environmental 

performance.  

Gökmenoğlu and Taspinar (2016), investigated the effect 

of FDI inflows into developing countries while considering 

variables such as carbon dioxide emissions, renewable 

energy (electricity inclusive) consumption and economic 

growth in the period between 1974 to 2010. This study  

uses Toda– Yamamoto causality test in the analyses    

and concluded that there is a bi directional relationship 

between carbon emissions and FDI inflows and also there is 

a bi-directional relationship between renewable energy 

consumption and carbon dioxide emission in developing 

countries.  

Nevertheless, the above study also indicated that there is 

a unidirectional causal relationship running from economic 

growth to renewable energy consumption and also to   

FDI inflows. The study further indicated that there is a 

unidirectional relationship between economic growth and 

renewable energy consumption.  

Besides, Sapkota and Bastola (2017), carried out a study 

on the relationship between FDI inflows and renewable 

energy consumption in Latin America countries in the 

period between 1980 to 2010, using Panel Ordinary Least 

Square (POLS) method. The conclusion in this study is  

that FDI inflows and renewable energy consumption is 

related to pollution emissions. The study recommended  

that there is need to attract clean and efficient renewable 

energy industries through FDI inflows in order to improve 

environmental quality while also maintaining economic 

growth. This study confirmed that the halo effect of FDI 

inflows in lower-middle income countries is less significant 

than the halo effect of FDI inflows in upper-middle income 

countries. 

Alternatively, in the Sub-Saharan African countries, 

Keho (2016) used panel cointegration technique to investigate 

the causal relationship between energy consumption and 

FDI inflows in the period between 1971 to 2010. The study 
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pointed out that in Nigeria and Benin Republic, FDI inflows 

led to transfer of energy reducing technology while increase 

in FDI inflows leads to fall in energy intensity in Cote 

d’Ivoire and Togo. The findings further revealed that in the 

short-run, FDI inflows granger cause energy intensity in 

Cote d’Ivoire and Nigeria, while, import activities granger 

cause energy intensity in Cameron and Nigeria. 

Contrary to the above observations, Gökmenoğlu and 

Taspinar (2016), while examining the relationship between 

electricity consumption and FDI inflows in to Turkey in  

the period between 1974 to 2010, concluded that there    

is a long-run equilibrium relationship between electricity 

consumption and FDI inflows in this country. The study 

further indicated that electricity consumption leds to 

economic growth, while economic growth attracted more 

FDI inflows in to the country. In the same country Sirin 

(2017), while investigating the causal relationship between 

FDI inflows and investment in Turkish power sector in  

the period between 2002 to 2012, found out that the  

Turkish power sector attracted more FDI inflows through 

privatization and lower real effective exchange rate. A key 

note from this study is that the Turkish economy remained a 

landing country for renewable energy technology investment 

opportunities. 

In Egypt however, Ibrahim (2015) validated cointegrating 

relationship between economic growth, electricity consumption, 

and FDI inflows in the period between 1980 and 2012. The 

study further noted that there is a direct link between FDI 

inflows and economic growth in the country.  

Lee and Jung (2018) examined the causal relationship 

between energy consumption, FDI inflows and economic 

growth in South Korea using a framework of conventional 

neo-classical production function of capital, labor and 

renewable energy (electricity) in the period between   

1990 and 2012. The study used cointegration technique   

of autoregressive distributed lag test and vector error 

correction mechanism. The results in this study showed that 

renewable energy (electricity) consumption had a negative 

effect on FDI inflows as well as economic growth.  

Can and Korkmaz (2019) studied the relationship between 

renewable energy (electricity) consumption, FDI inflows 

and economic growth for Bulgaria’s economy in the period 

between 1990 and 2016 using Auto Regressive Distributed 

Lag (ARDL) test. The study revealed that economic growth, 

FDI inflows and renewable energy (electricity) consumption 

do not cause one another. 

2.1. Conclusion 

The empirical literature in this study presents mixed 

results. While some studies like that of Abdouli and 

Hammami (2017), Gökmenoğlu and Taspinar (2016), 

Sapkota and Bastola (2017) and Doytch and Narayan (2016) 

argue that, FDI inflows are stimuli for economic growth as 

well as more use of renewable energy (electricity inclusive), 

other studies however indicate that there is no significant 

relationship between renewable energy consumption and 

FDI inflows as well as economic growth in both developed 

and developing countries (Can and Korkmaz 2019) and 

(Lee and Jung 2018).  

The mixed results in the literature presented in this study 

therefore calls for a critical study to investigate the causal 

relationship between electricity consumption and Uganda’s 

FDI inflows in the period under the review. 

3. Methodology 

3.1. Introduction 

This section presents the methodology adapted by this 

study to analyze the data. The methodology section in this 

study indicates the data type and sources, data estimation 

techniques, model specification and the analytical procedures 

carried out in the study. Details of the methodology adapted 

by this study is indicated below. 

3.2. Data Type and Sources 

The study uses annual secondary data set on FDI inflows, 

domestic investment, GDP growth, trade liberalization and 

electricity consumption collected for the period between 

1987 and 2018. These data sets have been obtained from 

Government of Uganda data base, Uganda Electricity 

Regulatory Authority as well as other sources Uganda's 

Economy was liberalized in 1992. 

3.3. Data Estimation Technique  

The estimation techniques for times series data in this 

study uses e-views software to analyze the data. Various tests 

and analyses have been carried out in this study. These 

include; stationarity test, cointegration test, granger causality 

test and vector error correction model. Details of these tests 

and analyses carried out in the study are indicated below. 

3.3.1. Statistical Test 

This test includes Stationarity test and Cointegration test. 

The details of these tests are indicated below. 

3.3.1.1. Stationarity Test  

The stationarity of each individual data series has been 

estimated in this study using Augmented Dickey Fuller 

(ADF) test and Phillips Perron (PP) test. A unit root null 

hypothesis has been tested against a stationary alternative. 

The stationarity test in this study uses regressions of a time 

series data analyzed against a constant. These regressions 

can be expressed as follows; 

 t tY + .t+     (1) 

 

n

i t i t i t
i 1

dY  .t .dY .Y           


         (2) 

The stationarity of residuals (εt) has been tested. Lag 

length (p) of ADF (dYt-i) and Phillips Perron equations have 

been selected using Schwarz Information Criterion (SIC) and 



 American Journal of Economics 2024, 14(1): 1-15 5 

 

 

Bartlett Kernel respectively.  

3.3.1.2. Cointegration Test 

Johnsen (1988) proposes a procedure to test for 

cointegrating relationship within endogenous variables.  

This procedure has been adapted by this study to test for 

cointegrating relationship within endogenous variables in 

this study. This procedure is based on Maximum Likelihood 

(LM) test and unrestricted Vector Auto Regression (VAR) test.  

Cointegration rank r (number of cointegrating vectors)  

has been tested using Trace Statistics and Maximum Eigen 

Statistics (MES). The trace statistics, test for null hypothesis 

that there are at most r cointegrating vectors against 

alternative of r or more cointegrating vectors. While the MES 

test for null hypothesis of r cointegrating vectors against 

alternative of r+1 cointegrating vectors.  

3.3.2. Diagnostic Tests 

Diagnostic tests have not been carried out in this study 

because of the presence of a dummy variable (lib) that takes 

the value 0 before trade liberalization and the value 1 after 

significant trade liberalization. 

3.4. Causal Relationship between Electricity 

Consumption and Uganda’s FDI Inflows  

The causal relationship between electricity consumption 

and Uganda’s FDI inflows has been carried out in this study 

using causality analyses. The causality analyses in this study 

uses granger causality test and Vector Error Correction 

Model (VECM). The details of the causality analyses carried 

out in this study are indicated below. 

3.4.1. Granger Causality Test 

The granger pair wise test has been carried out in this 

study to estimate the causal relationship between electricity 

consumption and Uganda’s FDI inflows in the period, 

1987-2018. Granger (1969) proposed a time series data 

technique to determine causality between set of variables.  

The granger causal relationship is said to exist if variable 

Xt helps to improve the forecast of another variable, say Yt. 

The forecast of Yt can be denoted as Yt+h|Ώ for optimum 

h–step at origin t, based on set of all relevant information in 

the universe (Ώt). Xt is said to be granger non-causal for Yt if 

and only if 

    / , ,  1,2,3,4 .|Yt h Ώ Yt h Ώ Xt s x t h      (3)  

Xt can be non-causal for Yt if removal of past information 

from Xt does not change the optimal forecast horizon. In turn 

Xt granger causes Yt if (3) does not hold for at least one h and 

therefore a better forecast of Yt can be obtained from some 

forecast horizon by including the past information on Xt in 

the information set. The optimum lag length in the granger 

causality test can be determined by information criteria. 

3.4.2. Vector Error Correction Model (VECM) 

The analysis of VECM has been carried out in this study to 

determine whether there exists any short run or long run 

causal relationship within variables in the model specified. 

The presence of cointegrating relationship within endogenous 

variables is a necessary condition for estimating VECM. 

Following Bruce and Natalie (2003), the general form of the 

vector error correction model estimated in this study can be 

presented as follows; 

 1 1
1 1

 
n r

t t t i t t
t i

X X ECT v  
 

       (4) 

Where Xt is an nx1 matrix and n = 5 vectors of dependent 

variables, ∆Xt-1, β and γ are parameters, while Vt is a residual. 

Error correction mechanism is evidence in the Error Correction 

Term (ECTt-1). There are as many error correction terms as 

there are cointegrating vectors (r).  

Parameter γi associated with ECTt-1 measures proportion of 

adjustment back towards equilibrium that can be completed 

within a single period. If parameter γi is not significantly 

different from zero then there is no error correction process 

working within the model. Parameter βt on the other hand, 

indicates the presence of a short-term lag from one variable 

to another and it measures short term adjustment back 

towards equilibrium.  

3.5. Conceptual link between Electricity Consumption 

and Uganda’s FDI Inflows 

This study postulates that increase in FDI inflows 

stimulate a positive shift in Uganda’s electricity consumption. 

Nonetheless, the increase in FDI inflows and consequently a 

positive shift in Uganda’s electricity consumption can only 

be feasible when there is an enabling trade policy in place. A 

well-functioning trade policy stimulates increase in FDI 

inflows which consequently promotes domestic investment, 

GDP growth as well as positive shift in electricity consumption. 

Details of which are indicated in figure 4 below. 

  

Figure 4.  Conceptual Link between Electricity Consumption and Uganda’s FDI inflows (Source: Adopted and modified from Wouter(2020)) 

 Domestic Investment 

 GDP Growth 

Growth in 

Electricity 

Consumption 

FDI 

inflows 
Trade 

Liberalization 
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Nevertheless, it is also possible that the more the increase 

in electricity consumption, the better is the performance   

of domestic investment and consequently GDP. The above 

conceptual link between electricity consumption and Uganda’s 

FDI inflows can be presented in a conceptual model as 

indicated below.  

  ƒ ,  ,  ,  FDI ELC DINV Lib GDP  (5)  

The expected signs from the above conceptual model can 

be presented as follows; 

 
 

 
 

ELC

FDI


 


 (6) 

 
 

 
 

DINV

FDI


 


 (7) 

 
 

 
 

GDP

FDI


 


 (8) 

 
 

 
 

FDI

Lib


 


 (9) 

Where; FDI = Foreign Direct Investment inflows; ELC = 

Electricity consumption; DINV = Domestic Investment; 

GDP = Economic Performance; Lib = Trade Liberalization 

(Trade Openness). 

3.6. Model Specification 

The model estimated in this study has been adapted from 

(Taremwa, 2015) but modified to provide a model which 

states that FDI inflows depends on electricity consumption 

and other existing macroeconomics variables such as; 

domestic investment, GDP growth as well as the openness of 

the economy (trade liberalization). Thus; 

 
   

   

1 2

3 4

t o t t

t

FDI a a ELC a DINV

a GDP a Lib

  

 
 (10) 

Where;  

 1 2 3 4,  ,  ,  ,  0oa a a a a   (11) 

FDIt = Foreign Direct Investment inflows at time t.; 

ELCt= Electricity consumption at time t DINVt = Domestic 

Investment at time t; GDPt = Economic performance at  

time t; Lib = Trade liberalization (represented by a dummy 

variable lib which takes the value 0 in the period before 

trade liberalization and the value 1 in the period after trade 

liberalization). 

4. Presentation of the Results 

This section presents the results for this study. The results 

in this study include; descriptive statistics; statistical test, 

granger causality test and vector error correction estimates. 

The details are indicated below. 

4.1. Descriptive Statistics 

Descriptive statistics have been estimated in this study to 

provide explanation on the characteristics of the data 

estimated. The results for descriptive statistics estimated in 

this study are presented in table 2 below. 

 

Table 2.  Descriptive Statistics 

Variables LOG(DINV) LOG(ELC) LOG(FDI) LOG(GDP) LIB 

Mean 19.58044 6.914127 18.65966 2.456883 0.892857 

Median 19.93470 6.918964 19.50390 2.262062 1.000000 

Maximum 20.95915 8.043663 20.95915 3.494080 1.000000 

Minimum 14.91412 4.852030 0.053876 1.050822 0.000000 

Std. Dev. 1.301079 0.727599 3.936228 0.817491 0.314970 

Skewness -1.658628 -0.518298 -3.882641 0.002628 -2.540341 

Kurtosis 6.809081 3.373693 18.60833 1.518999 7.453333 

      

Jarque-Bera 29.76551 1.517720 367.2361 2.558956 53.25310 

Probability 0.000000 0.468200 0.000000 0.278182 0.000000 

      

Sum 548.2524 207.4238 541.1300 68.79272 25.00000 

Sum Sq. Dev. 45.70579 15.35262 433.8289 18.04387 2.678571 

      

Observations 32 32 32 32 32 

Source: Author’s analysis based on data from Government of Uganda data base, Uganda Electricity 

Regulatory Authority and various sources 
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The summary statistics presented in the table above 

indicate that normality test has been rejected in three out   

of five variables at 5 percent level of significance. The 

non-normality in the table appears to be caused by the  

excess of kurtosis. The kurtosis measures the peakedness or 

the flatness of the distribution in the series. The standard 

deviation on the other hand, measures the deviation of each 

an every variable from its sample mean.  

4.2. Statistical Tests 

These tests include unit root test and cointegration test. 

The unit root test, tests for stationarity of residuals in the 

model specified while cointegration test, tests for long run 

relationship within variables in the model specified. The 

details of which are indicated below. 

4.2.1. Test for Stationarity 

The stationarity of residuals in this study has been tested 

using Augmented Dickey-Fuller (ADF) test and Phillips 

Perron (PP) test. The summary statistics in table 3 present 

the ADF and the Phillips Perron statistics for the variables 

estimated. The results in this table indicate that all variables 

are stationary at first difference. 

4.2.2. Test for Cointegration 

Cointegration test has been carried out in this study to 

determine if there exists any long run relationship within 

variables in the model specified. The results for the 

cointegration test carried out in the study are presented in 

table 4 below. 

The results from Unrestricted Trace Statistics (UTS) 

indicate four cointegrating vectors at 0.05 percent level of 

significance; while the results from Maximum Eigen 

Statistics (MES) also indicate four cointegrating vectors at 

0.05 percent level of significance. Thus, there exists long run 

relationship within variables in the model specified.  

4.3. Causal Relationship between Electricity 

Consumption and FDI inflows 

The causal relationship between electricity consumption 

and Uganda’s FDI inflows has been carried out in this study 

using granger causality test and VECM. The details of the 

results from these analyses are indicated in the subsequent 

sections below. 

 

Table 3.  Stationarity Test Results 

Estimation period (1987 - 2018) 

Variables ADF(level) PP(level) ADF(Difference) PP(Difference) 

log(FDI) -5.347736*** -5.347736*** -9.779179*** -9.748843*** 

log(ELC) -2.539885 -2.348528 -8.784884*** -20.46469*** 

log(DINV) -5.548208*** -4.790778*** -10.24246*** -10.24246*** 

log(GDP) -1.507992 -1.414370 -3.354822*** -3.354822*** 

lib -4.536964*** -5.264260*** -7.065409*** -7.349644*** 

Source: Author’s analysis based on data from Government of Uganda data base also from various 

sources; ***ADF and (PP) test statistics are significant at 5 percent level. 

Table 4.  Cointegration Test Results 

Trace test of: Trace Statistics Critical Values 

r ≤ 4 3.469777 3.841466 

r ≤ 3 25.55543*** 15.49471 

r ≤ 2 49.77579*** 29.79707 

r ≤ 1 89.07792*** 47.85613 

r ≤ 0 164.4836*** 69.81889 

Maximum Eigen value Max-Eigen Statistics Critical Values 

Test of:   

r ≤ 4 3.469777 3.841466 

r ≤ 3 22.08566*** 14.26460 

r ≤ 2 24.22035*** 21.13162 

r ≤ 1 39.30213*** 27.58434 

r ≤ 0 75.40567*** 33.87687 

Source: Author’s analysis based on data from Government of Uganda database also from various 

sources; ***ADF and (PP) test statistics are significant at 0.05 percent level. 
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Table 5.  Pairwise Granger Causality Tests 

Null Hypothesis: Obs F-Statistic Prob. 

D(LOG(FDI)) does not Granger Cause D(LOG(ELC)) 32 0.22823 0.7979 

D(LOG(ELC)) does not Granger Cause D(LOG(FDI))  0.24991 0.7812 

D(LOG(DINV)) does not Granger Cause D(LOG(ENC)) 32 0.44152 0.6492 

D(LOG(ELC)) does not Granger Cause D(LOG(DINV))  4.27673 0.0284*** 

D(LOG(GDP)) does not Granger Cause D(LOG(ELC)) 32 1.31930 0.2896 

D(LOG(ELC)) does not Granger Cause D(LOG(GDP))  11.0930 0.0006*** 

D(LIB) does not Granger Cause D(LOG(ELC)) 32 0.04866 0.9526 

D(LOG(ELC)) does not Granger Cause D(LIB)  0.00445 0.9956 

D(LOG(DINV)) does not Granger Cause D(LOG(FDI)) 32 7.66423 0.0034*** 

D(LOG(FDI)) does not Granger Cause D(LOG(DINV))  0.06618 0.9362 

D(LOG(GDP)) does not Granger Cause D(LOG(FDI)) 32 0.90528 0.4204 

D(LOG(FDI)) does not Granger Cause D(LOG(GDP))  3.98406 0.0350*** 

D(LIB) does not Granger Cause D(LOG(FDI)) 32 0.03697 0.9638 

D(LOG(FDI)) does not Granger Cause D(LIB)  0.43734 0.6518 

D(LOG(GDP)) does not Granger Cause D(LOG(DINV)) 32 5.54454 0.0121*** 

D(LOG(DINV)) does not Granger Cause D(LOG(GDP))  2.32353 0.1238 

D(LIB) does not Granger Cause D(LOG(DINV)) 32 0.67364 0.5210 

D(LOG(DINV)) does not Granger Cause D(LIB)  0.44815 0.6451 

D(LIB) does not Granger Cause D(LOG(GDP)) 32 0.46541 0.6345 

D(LOG(GDP)) does not Granger Cause D(LIB)  0.20634 0.8153 

Source: Source: Author’s analysis based on data from Government of Uganda database also from various sources; 

*** Significant at 5 Percent level 

4.3.1. Granger Pairwise Test 

This test indicates the pairwise relationship between 

variables in the model specified. It indicates whether 

electricity consumption does cause Uganda’s FDI inflows or 

Uganda’s FDI inflows can be explained by other variables 

specified in this study. The results from the granger pairwise 

relationship in this study are indicated in the table 5 above. 

Much as the results from granger pairwise test indicate 

that electricity consumption (ELC) granger causes domestic 

investment (DINV), domestic investment (DINV) granger 

causes FDI inflows, GDP growth granger causes domestic 

investment (DINV) and FDI inflows granger causes GDP 

growth, electricity consumption (ELC) granger causes GDP 

growth, there is no causal relationship between electricity 

consumption (ELC) and Uganda’s FDI inflows in the period 

under the review.  

The above results therefore suggest that FDI inflows into 

Uganda in the period under the review has never been caused 

by electricity consumption. These results further suggest that 

Uganda’s FDI inflows have never been involved in the 

manufacturing sector in the country which in most cases use 

electricity to process output. 

4.3.2. Estimates of Vector Error Correction Model (VECM) 

The second part of causality analysis carried out in this 

study estimates vector error correction model to determine 

whether there is any short run or long run causal relationship 

between electricity consumption and Uganda’s FDI inflows 

in the period under the review. The VECM results in this 

study are presented in table 6 below.  

The results in this table indicate the estimated parameters 

in each of the five versions of the VECM equations that are 

drawn from each column. The first row contains Error 

Correction Term (ECT) for each equation. The estimated 

parameters on ECT are presented in the first row and their 

standard errors are presented in the second row, while t ratios 

are presented in the third row. 

The results for the long run relationship in the VECM 

estimate indicate that when FDI inflows increase by 1 

percent electricity consumption increases by 6.3 percent. 

Secondly, in the long run, when FDI inflows increase by 1 

percent, domestic investment reduces by 38 percent. Thirdly, 

in the long run, when FDI inflows increase by 1 percent, 

GDP reduces by 19 percent. Finally, in the long run, when 

the economy is fully liberalized (lib), FDI inflows reduces by 

18.6
1
 percent.  

Following the results for the long run relationship in the 

VECM estimate presented in this study, it is therefore clear 

that FDI inflows increases Uganda’s electricity consumption 

by 6.3 percent. This result therefore indicates that FDI 

inflows is the major determinants of Uganda’s electricity 

consumption in the long run. But domestic investment 

(DINV), GDP growth and trade liberalization (lib) do not in 

any way attract FDI inflows in to the country in the period 

under the review. This is indicated below. 

 
     

   

 .

.

FDI inflows 6 3 ELC 38 DINV

19 GDP 18 6 lib

    

      
 (12)  
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Table 6.  Vector Error Correction Estimates 

Error Correction: D(LOG(FDI),2) D(LOG(ELC),2) D(LOG(DINV),2) D(LOG(GDP),2) D(LIB,2) 

CointEq1 -1.665636 6.348177 -0.379418 -0.194423 -0.206070 

 (0.70242) (1.72560) (0.29798) (0.09494) (0.43454) 

 [-2.37127] [ 3.67882] [-1.27332] [-2.04780] [-0.47423] 

      

D(LOG(FDI(-1)),2) 0.027702 -5.167316 0.251319 0.015152 0.107711 

 (0.57697) (1.41742) (0.24476) (0.07799) (0.35693) 

 [ 0.04801] [-3.64559] [ 1.02680] [ 0.19429] [ 0.30177] 

      

D(LOG(ELC(-1)),2) 59.97011 -231.2841 13.67178 6.999705 7.420007 

 (25.2856) (62.1177) (10.7265) (3.41771) (15.6424) 

 [ 2.37171] [-3.72332] [ 1.27459] [ 2.04807] [ 0.47435] 

      

D(LOG(DINV(-1)),2) -33.01989 -150.7205 -3.651976 -5.547739 -7.636708 

 (20.0034) (49.1412) (8.48566) (2.70374) (12.3746) 

 [-1.65071] [-3.06709] [-0.43037] [-2.05187] [-0.61713] 

      

D(LOG(GDP(-1)),2) 2.169460 8.840826 0.080789 -0.275882 0.996957 

 (1.85951) (4.56816) (0.78883) (0.25134) (1.15035) 

 [ 1.16668] [ 1.93531] [ 0.10242] [-1.09765] [ 0.86666] 

      

D(LIB(-1),2) -0.583504 6.030175 -0.048742 -0.101957 -0.918928 

 (0.51763) (1.27163) (0.21958) (0.06997) (0.32022) 

 [-1.12726] [ 4.74208] [-0.22198] [-1.45726] [-2.86967] 

      

C 51.54669 -196.8461 11.72272 6.014515 6.375699 

 (21.7216) (53.3622) (9.21455) (2.93598) (13.4376) 

 [ 2.37306] [-3.68887] [ 1.27220] [ 2.04855] [ 0.47447] 

R-squared 0.812807 0.982285 0.653787 0.826480 0.606566 

Adj. R-squared 0.641214 0.966046 0.336425 0.667420 0.245918 

Sum sq. resids 6.168302 37.22622 1.110017 0.112691 2.360606 

S.E. equation 0.716955 1.761302 0.304141 0.096907 0.443528 

F-statistic 4.736824 60.49009 2.060066 5.196026 1.681877 

Log likelihood -17.75096 -39.32204 2.829613 30.27941 -6.224900 

Akaike AIC 2.479247 4.276837 0.764199 -1.523284 1.518742 

Schwarz SC 3.068274 4.865864 1.353226 -0.934257 2.107769 

Mean dependent -0.002145 0.857810 -0.005659 -0.020811 0.000000 

S.D. dependent 1.196946 9.558498 0.373361 0.168037 0.510754 

Determinant resid covariance (dof adj.) 2.12E-05    

Determinant resid covariance 6.63E-07    

Log likelihood 0.453537    

Akaike information criterion 5.378872    

Schwarz criterion 8.569434    

1
 Elasticity for dummy variable (lib) in the long run was calculated as (exp (-0.206070)-1) *100 

2
 Elasticity for dummy variable (lib) in the short run was calculated as (exp (-0.583504)-1) *100 

 

The results for the short run relationship in the VECM 

estimate in this study indicate that 1percent increase in FDI 

inflows increases Uganda’s electricity consumption (ELC) 

by 60 percent, 1 percent increase in FDI inflows reduces 

domestic investment (DINV) by 33 percent, 1 percent increase 

in FDI inflows increases GDP growth by 2.2 percent. Finally, 

when the economy is fully liberalized (lib) FDI inflows 

reduces by 44.22 percent. This is indicated below. 
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FDI inflows 60 ELC 33 DINV

2 2 GDP 44 2 lib

    

  
 (13)  

Following the results for the short run relationship in the 

VECM estimate presented in this study, it is therefore clear 

that FDI inflows increases Uganda’s electricity consumption 

by 60 percent. This result therefore indicates that FDI 

inflows is the major determinants of Uganda’s electricity 

consumption in the short run.  

5. Conclusions and Recommendations 

This study uses granger causality test and VECM to 

investigate the causal relationship between electricity 

consumption and Uganda’s FDI inflows in the period under 

the review. Following the estimated results from granger 

causality test, it is clear that electricity consumption does not 

cause Uganda’s FDI inflows. Such a result has also been 

alluded to by several studies. Some of these studies are; Can 

and Korkmaz (2019) and Lee and Jung (2018). The result 

above may perhaps suggest that Uganda’s FDI inflows are 

never involved in the manufacturing sector of the economy 

which in most cases use electricity to process output. 

The results from VECM estimates on the other hand, 

indicate that electricity consumption promotes Uganda’s 

FDI inflows both in the short and the long run. The    

above results have also been alluded to by several studies. 

Some of these studies are; Abdouli and Hammami (2017), 

Gökmenoğlu and Taspinar (2016), Sapkota and Bastola 

(2017) and Doytch and Narayan (2016). 

Following the results from the VECM estimates presented 

in this study, it can be observed that the short run results  

from the VECM estimates post statistically significant result 

(60 percent) than the long run results (6.3 percent). This 

performance may perhaps suggest that as Uganda’s economy 

moves towards the long run period, less electricity will be 

consumed by the FDIs and yet electricity is the main source 

of energy in the country. The above performance may 

therefore imply that the FDI inflows in to the country are less 

interested in manufacturing as the economy moves towards 

the long run period. 

Consequent to the results from granger causality test and 

VECM estimates presented in this study, it is therefore clear 

that, Although the result from granger causality test in this 

study indicates insignificant relationship between electricity 

consumption and Uganda’s FDI inflows, VECM estimates 

however presents significant results. Nevertheless, as the 

economy moves towards long run period, the significant 

performance from VECM estimates diminishes and may 

perhaps in the very long run period becomes statistically 

insignificant.  

This study therefore recommends that FDIs which is 

geared towards manufacturing sector should be encouraged 

in Uganda. This is because manufacturing sector in Uganda 

uses a significant amount of energy (electricity) in the 

production process which subsequently promotes economic 

growth. Secondly, the long run electricity demand and 

consumption should be encouraged in Uganda by fast-tracking 

and consolidating intervention in the electricity generation.  

6. Limitations of the Study 

This study only considered macroeconomics variables like 

GDP, domestic investment and trade liberalization to be 

responsible for FDI inflows into Uganda while ignoring 

other factors like tax holiday, foreign exchange market and 

good governance. Nevertheless, there is a possibility that the 

variables being ignored by this study may perhaps contribute 

significantly to Uganda’s FDI inflows in the period under the 

review. 

 

Appendix 1: Augmented Dickey-Fuller (ADF) Test and Phillips Perron Tests 

Augmented Dickey-Fuller (ADF) Test at Level 

 

 

 

 

Null Hypothesis: LOG(FDI) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -5.347736  0.0002

Test critical values: 1% level -3.689194

5% level -2.971853

10% level -2.625121

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: LOG(ENC) has a unit root   

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=7)   

 t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic -2.539885 0.1169 

Test critical values: 1% level  -3.679322  

 5% level  -2.967767  

 10% level  -2.622989  

*MacKinnon (1996) one-sided p-values. 

 

 

 

Augmented Dickey-Fuller Test at First Difference 

 

Null Hypothesis: LOG(DINV) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -5.548208  0.0001

Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOG(GDP) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -1.507992  0.5144

Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LIB has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -4.536964  0.0013

Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LOG(FDI)) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -9.779179  0.0000

Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(LOG(ENC)) has a unit root   

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=7)   

 t-Statistic  Prob.* 

Augmented Dickey-Fuller test statistic -8.784884  0.0000 

Test critical values: 1% level  -3.689194  

 5% level  -2.971853  

 10% level  -2.625121  

*MacKinnon (1996) one-sided p-values. 

 

 

 

Phillips Perrion Test at Level 

 

Null Hypothesis: D(LOG(DINV)) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -10.24246  0.0000

Test critical values: 1% level -3.711457

5% level -2.981038

10% level -2.629906

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LOG(GDP)) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -3.354822  0.0225

Test critical values: 1% level -3.711457

5% level -2.981038

10% level -2.629906

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LIB) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -7.065409  0.0000

Test critical values: 1% level -3.711457

5% level -2.981038

10% level -2.629906

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOG(FDI) has a unit root

Exogenous: Constant

Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat   Prob.*

Phillips-Perron test statistic -5.347736  0.0002

Test critical values: 1% level -3.689194

5% level -2.971853

10% level -2.625121

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: LOG(ENC) has a unit root   

Exogenous: Constant   

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel   

 Adj. t-Stat Prob.* 

Phillips-Perron test statistic -2.348528 0.1645 

Test critical values: 1% level  -3.679322  

 5% level  -2.967767  

 10% level  -2.622989  

*MacKinnon (1996) one-sided p-values. 

 

 

 

Phillips Perron Test at First Difference 

 

Null Hypothesis: LOG(DINV) has a unit root

Exogenous: Constant

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat   Prob.*

Phillips-Perron test statistic -4.790778  0.0007

Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOG(GDP) has a unit root

Exogenous: Constant

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat   Prob.*

Phillips-Perron test statistic -1.414370  0.5603

Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LIB has a unit root

Exogenous: Constant

Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat   Prob.*

Phillips-Perron test statistic -5.264260  0.0002

Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LOG(FDI)) has a unit root

Exogenous: Constant

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat   Prob.*

Phillips-Perron test statistic -9.748843  0.0000

Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(LOG(ENC)) has a unit root   

Exogenous: Constant   

Bandwidth: 19 (Newey-West automatic) using Bartlett kernel 

 Adj. t-Stat  Prob.* 

Phillips-Perron test statistic -20.46469  0.0001 

Test critical values: 1% level  -3.689194  

 5% level  -2.971853  

 10% level  -2.625121  

*MacKinnon (1996) one-sided p-values. 

 

 

 

Appendix 2: Cointegration Test 

Series: D(LOG(FDI)) D(LOG(ELC)) D(LOG(DINV)) D(LOG(GDP)) D(LIB) 

Lags interval (in first differences): 1 to 2 

Unrestricted Cointegration Rank Test (Trace) 

Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

At most 1 * 0.805552 89.07792 47.85613 0.0000 

At most 2 * 0.635483 49.77579 29.79707 0.0001 

At most 3 * 0.601575 25.55543 15.49471 0.0011 

At most 4 0.134609 3.469777 3.841466 0.0625 

Null Hypothesis: D(LOG(DINV)) has a unit root

Exogenous: Constant

Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat   Prob.*

Phillips-Perron test statistic -10.24246  0.0000

Test critical values: 1% level -3.711457

5% level -2.981038

10% level -2.629906

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LOG(GDP)) has a unit root

Exogenous: Constant

Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat   Prob.*

Phillips-Perron test statistic -3.354822  0.0225

Test critical values: 1% level -3.711457

5% level -2.981038

10% level -2.629906

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LIB) has a unit root

Exogenous: Constant

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat   Prob.*

Phillips-Perron test statistic -7.349644  0.0000

Test critical values: 1% level -3.711457

5% level -2.981038

10% level -2.629906

*MacKinnon (1996) one-sided p-values.
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Trace test indicates 4 cointegrating eqn(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level 

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

 

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 

Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

None * 0.956799 75.40567 33.87687 0.0000 

At most 1 * 0.805552 39.30213 27.58434 0.0010 

At most 2 * 0.635483 24.22035 21.13162 0.0178 

At most 3 * 0.601575 22.08566 14.26460 0.0024 

At most 4 0.134609 3.469777 3.841466 0.0625 

Max-eigenvalue test indicates 4 cointegrating eqn(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level 

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