
MAKERERE                          UNIVERSITY 

 

MAKERERE UNIVERSITY BUSINESS SCHOOL 

 

DETERMINANTS OF ELECTRICITY POWER LOSSES IN UGANDA  

 

 

BY 

TUHAMIRE ROBERT 

MEEG 

REG NO. 2018/HD10/3981U 

+256772865275 

rtuhamire@mubs.ac.ug.  

 

 

 

A RESEARCH DISSERTATION SUBMITTED TO FACULTY OF GRADUATE 

STUDIES AND RESEARCH OF MAKERERE UNIVERSITY BUSINESS  

SCHOOL IN PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE AWARD OF THE DEGREE OF MASTER OF  

ENERGY ECONOMICS AND GOVERNANCE  

OF MAKERERE  

UNIVERSITY 

 

 

“PLAN A” 

 

NOVEMBER, 2023 

mailto:rtuhamire@mubs.ac.ug


i 

 

DECLARATION 

I Tuhamire Robert, declare to the best of my knowledge that, this research dissertation titled 

DETERMINANTS OF ELECTRICITY POWER LOSSES IN UGANDA, is my original work 

and has never been published and/or submitted for any award in any other University/ 

Institution of Higher Learning. 

 

 

Tuhamire Robert 

2018/HD10/3981U 

 

 

 

 

 

 



ii 

 

APPROVAL 

 

This dissertation has been submitted with our approval as supervisors and our signatures are 

appended against the respective names below: 

 

 

Dr. Gideon Nkurunziza (PhD) 

Makerere University Business School 

 

 

Ms. KATUTSI VINCENT PATSY 

Makerere University Business School 

 

 

 

 

 

 



iii 

 

ACKNOWLEDGEMENT 

The completion of this dissertation could not have been possible without God Almighty, the 

author of knowledge and wisdom and the advice, support and encouragement of so many people 

whose names may not all be enumerated. Their contributions are highly appreciated. 

Heartfelt appreciation goes to my family especially my supervisors; DR. Gideon Nkurunziza 

(Phd) and Ms. Katutsi Vincent Patsy. I also appreciate my family, especially mother and my wife 

Ms. Owomuhangi Anita for the unending support.  

I am forever indebted to the Norwegian Programme for Capacity Development in Higher 

Education and Research for Development (NORAD NORHED) for the full sponsorship of my 

study.  

I thank my employer, Makerere University Business School (MUBS) for giving me the 

opportunity to further my studies.  

Finally, I want thank Mr. Boyi, Thomas and friends for their support rendered to me 

 

 

 

 

 

 

 



iv 

 

DEDICATION 

This work is dedicated to my mother Ms. Keredonia Bashuruka, my wife Ms. Owomuhangi 

Anita and my children Johnny, Francis, Gabriel and Praise.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 

 

TABLE OF CONTENTS 

DECLARATION ........................................................................................................................ i 

APPROVAL .............................................................................................................................. ii 

ACKNOWLEDGEMENT ......................................................................................................... iii 

DEDICATION .......................................................................................................................... iv 

LIST OF TABLES .................................................................................................................. viii 

ABBREVIATION/ ACRONYMS…………………………………………………..…………… x 

ABSTRACT ............................................................................................................................ xii 

CHAPTER ONE .........................................................................................................................1 

BACKGROUND ........................................................................................................................1 

1.0 Introduction ...........................................................................................................................1 

1.1 Background ...........................................................................................................................1 

1.2 Statement of the problem .......................................................................................................3 

1.3 Purpose of the study ..............................................................................................................4 

1.4 Research Objectives ..............................................................................................................4 

1.5 Research Questions ...............................................................................................................4 

1.6 Scope of the study .................................................................................................................4 

1.6.1 Geographical Scope ............................................................................................................4 

1.6.2 Subject Scope .....................................................................................................................5 

1.6.3 Time Scope ........................................................................................................................5 

1.7 Significance of the study .......................................................................................................5 

CHAPTER TWO ........................................................................................................................6 

LITERATURE REVIEW ............................................................................................................6 

2.0 Introduction ...........................................................................................................................6 

2.1 Overview of Uganda’s electricity distribution ........................................................................6 

2.2 Empirical review ...................................................................................................................7 

2.2.1 Relationship between domestic tariffs and electricity power loss ........................................7 



vi 

 

2.2.2 Relationship between income and electricity power loss .....................................................9 

2.2.4 Relationship between population size and electricity power loss ....................................... 11 

CHAPTER THREE ................................................................................................................... 13 

METHODOLOGY.................................................................................................................... 13 

3.0 Introduction ......................................................................................................................... 13 

3.1 Research Design .................................................................................................................. 13 

3.2 Data and data sources .......................................................................................................... 13 

3.3 Operationalization and measurement of study variables ....................................................... 14 

3.4 Model specification ............................................................................................................. 14 

3.5 Model estimation procedure ................................................................................................ 15 

3.5.1 Unit root tests ................................................................................................................... 15 

3.5.2 The Co-Integration Test .................................................................................................... 15 

3.5.3 Model estimation .............................................................................................................. 16 

3.6 Diagnostic tests ................................................................................................................... 17 

3.6.1 Serial Correlation ............................................................................................................. 17 

3.6.2 Normality test ................................................................................................................... 17 

3.6.3 Multicollinearity test ........................................................................................................ 18 

3.7 Ethical Considerations ......................................................................................................... 18 

CHAPTER FOUR ..................................................................................................................... 19 

PRESENTATION AND INTERPRETATION OF FINDINGS ................................................. 19 

4.0 Introduction ......................................................................................................................... 19 

4.1 Descriptive evidence of the study ........................................................................................ 19 

4.1.1 Summary statistics of study variables ............................................................................... 19 

4.2 Results from the diagnostic tests prior to model estimation .................................................. 20 

4.2.1 Investigation of Multicollinearity among the independent variables .................................. 20 



vii 

 

4.2.2 Unit Root tests on model variables.................................................................................... 21 

4.2.3 Integration test results ....................................................................................................... 23 

4.3 Post estimation tests Diagnostic tests on the model .............................................................. 24 

4.3.1 Serial correlation tests ...................................................................................................... 24 

4.3.2 Heteroscedasticity test ...................................................................................................... 24 

4.3.3 Test for Normality of residuals ......................................................................................... 25 

4.3.4 Test for model specification errors .................................................................................... 26 

4.3.5 Test for Model stability .................................................................................................... 26 

4.4 Model estimates .................................................................................................................. 27 

4.4.1 The regression estimates of the model specified in the ARDL framework ......................... 27 

CHAPTER FIVE ...................................................................................................................... 31 

DISCUSSION OF RESULTS, CONCLUSIONS AND RECOMMENDATIONS ..................... 31 

5.0 Introduction ......................................................................................................................... 31 

5.1 Discussion of results ............................................................................................................ 31 

5.1.1 The relationship between domestic tariffs and electricity power losses in Uganda............. 31 

5.1.2 The relationship between income and electricity power loss in Uganda ............................ 32 

5.1.3 The relationship between population and electricity power loss in Uganda ....................... 33 

5.2 Conclusions. ........................................................................................................................ 33 

5.3 Recommendations ............................................................................................................... 34 

5.4 Limitations of the study ....................................................................................................... 34 

5.5 Areas for further research .................................................................................................... 34 

REFERENCES ......................................................................................................................... 35 

APPENDICES .......................................................................................................................... 38 

DATA SET ............................................................................................................................... 38 

 



viii 

 

LIST OF TABLES 

Table 1: Measurement and operationalization of the variables ................................................... 19 

Table 2:4. 2: Pairwise correlation analysis results among independent variables ........................ 20 

Table 3: 4. 3: Unit root test results on all model variables .......................................................... 22 

Table 4:4. 4: Integration test results ........................................................................................... 23 

Table 5: 4. 5: Breusch-Godfrey LM test results ......................................................................... 24 

Table 6:4. 6: Breusch-Pagan Test results ................................................................................... 25 

Table 7:4. 7: Skewness/Kurtosis tests for Normality results ....................................................... 25 

Table 8: 4. 8: Results from the Ramsey RESET test .................................................................. 26 

Table 9:4.9: The ARDL regression estimates for both long run and short run ............................ 28 

 

 

 

 

 

 

 

 

 



ix 

 

LIST OF FIGURES  

Figure 1:  2.1.1  1Illustration of energy losses in Uganda.............................................................6 

Figure 2: 4.3.5.1  The CUSUM graph ........................................................................................ 27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



x 

 

ABBREVIATION/ ACRONYMS 

GDP   -  Gross Domestic Product  

ERA  -  Electricity Regulatory Authority  

UEGCL -  Uganda electricity Generation Company Limited  

UETCL  -  Uganda Electricity Transmission Company Limited  

UNHS  -  Uganda National Household Survey  

UEB   -  Uganda Electricity Board  

 

 

 

 

 

 

 

 

 

 

 

 



xi 

 

ABSTRACT 

This study investigates the determinants of electricity power losses in Uganda. Employing the 

Auto Regressive Distributed Lag (ARDL) approach, the study regressed Non-technical 

electricity power losses against domestic tariffs, income (measured as GDP per capita) and 

population growth over a 30-year period using annual data. The study established that in the 

short run, domestic tariff and income have a negative and significant effect on power losses with 

the reducing-effect of income spreading across a four-year period. Population growth on the 

other hand has a positive and significant short run effect on electricity power loss. In the long 

run, domestic tariff and population growth have positive and significant effects on power losses 

while the effect of income is not significant. The study therefore recommended that policy 

makers should strive to raise people’s income because high incomes have an immediate reducing 

effect on power losses. There should also be direct efforts to regulate and stabilize electricity 

tariffs and an installation of a clear policy on population growth in Uganda in order to sustain 

electricity supply in the long run.  
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CHAPTER ONE 

BACKGROUND 

1.0 Introduction 

This chapter presents the background of the study, the problem statement, the objectives, scope, 

and significance of the study. 

1.1 Background 

Electricity availability is a significant contributor to the growth and development process of any 

economy because it complements capital, labor and technology (Kwakwa, 2018). Therefore, 

governments across the developing world always make conscious effort to avail sufficient 

electricity to citizens for residential and non-residential purposes. The process of availing 

electricity has been observed to be characterised by electricity power losses world over, and 

these power losses have been blamed for low electricity access levels. In some countries, Hydro 

Electricity Power losses have been associated with increases in consumption of non-renewable 

energy, something considered a backward step in the global strive towards adoption of clean 

energy from the policy perspective the study provides the support to SDGs Uganda vision 2040, 

NDP III from Global, National Agenda and Energy Policy aspects. According to Kawala (2020), 

electricity power losses are the shortfalls in electricity amount consumed in comparison to the 

amount of electricity distributed. They are non-technical in nature and usually perpetrated by 

consumers of electricity in Sub-Saharan Africa, electricity power losses limit grid stability and 

expansions and have kept firms and household’s dependent not only on oil but also on biomass 

as sources of energy even when they are already connected to national grids. They have meant 
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that the problem of inadequate electricity power supply, has remained a common feature of the 

electricity sub sector in all developing countries including Uganda (Hafner, Tagliapietra, & de 

Strasser, 2018). Uganda’s hydroelectricity sub sector for instance, has for about three decades 

been unable to meet the growing demand from households and industries, resulting in recurring 

power rationing and unannounced outages (ERA, 2019). The adverse effects of such power 

rationing and outages on households and```` firms in the country are enormous. They range from 

the additional increasing cost of production to the loss of Gross Domestic Product (GDP). The 

government of Uganda also loses billions of shillings annually in compensating the electricity 

distributor for the power losses. For example, according to the Electricity Regulatory Authority 

(ERA), in 2020 government lost about 25billion shillings in power loss compensations (ESI 

Annual Performance Report, 2020).  

In order to solve the problem of electricity power losses, Uganda transformed its power sector 

towards ensuring a competitive and reliable power sector. The generation, transformation and 

distribution of power in the country were “unbundled” with a mixture of private and public 

participation. The following public institutions – Electricity Regulatory Authority (ERA), 

Uganda electricity Generation Company Limited (UEGCL), Uganda Electricity Transmission 

Company Limited (UETCL) and Uganda Electricity Distribution Company Limited (UEDCL) 

were established to oversee the generation, transmission and distribution of electricity (Godinho 

& Eberhard, 2019). The electricity distributor together with law enforcers also regularly carry 

out operations across the country to uncover illegal connections in a bid to curb power thefts. 

However, the electricity power losses have consistently remained high above 15% of total 

output, the desirable minimum threshold (Foster, Eberhard, & Dyson, 2021). This could possibly 

be because most interventions are supply-sided interventions.  
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From empirical evidence electricity power losses can also be demand driven. Factors including 

electricity prices, household incomes and population growth among others have been found to be 

associated with power losses (Gaur & Gupta, 2016). In Uganda’s case, these factors have been 

known to be changing overtime. According to the most recent Uganda National Household 

Survey (UNHS), household incomes over the last 5 years reduced while population growth rate 

was 3.2% (UNHS, 2021). On the other hand, electricity power tariffs have been fluctuating over 

the same period (ERA, 2020). There are limited studies in Uganda that try to explain whether 

demand-sided factors could be resulting into electricity power losses even though some studies 

like (Alinaitwe, 2021; Okoboi & Mawejje, 2016) have looked at the determinants of electricity 

consumption. This study will make use of the basic economic theory of demand to try to 

establish the key demand-sided factors that influence power losses in Uganda.  

1.2 Statement of the problem  

Electricity power loss has become an important issue in Uganda as considerable social and 

economic costs associated with it continue to cause loss both to government and to the electricity 

distribution company (ERA, 2018). Although the Electricity Regulatory Authority (ERA) has 

aimed at bringing down electricity loss to less than 15% since 2005, the rate has mostly remained 

above 20% over the last decade. This is despite supply-sided interventions like the digitization of 

the electricity billing system, and operations against power theft (Mutebi, Otim, Okou, & 

Sebitosi, 2014). There are empirical studies that explain that electricity power losses result from 

economic factors like electricity tariffs, household incomes levels and population growth rate 

among other factors (Gaur & Gupta, 2016; Jamil, 2018). Such studies are scanty in Uganda’s 

context yet the country has in past experienced declines in household incomes and fluctuations in 

electricity tariffs. It is thus not sufficiently known as to whether current high power losses in the 
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country result from the same economic factors empirically identified elsewhere in the world, or 

not. This study therefore aims to fill this gap by establishing the relationship between electricity 

prices, income, population growth and Gross Domestic Product (GDP) and electricity power loss 

in Uganda.  

1.3 Purpose of the study  

The study aimed to examine the key determinants of power losses in Ugandan context.  

1.4 Research Objectives 

i. To establish the relationship between domestic tariffs and electricity power losses in 

Uganda 

ii. To establish the relationship between income and electricity power loss in Uganda 

iii. To establish the relationship between population size and electricity power loss in 

Uganda 

1.5 Research Questions 

1. What is the relationship between domestic tariffs and electricity power losses in Uganda? 

2. What is the relationship between income and electricity power loss in Uganda? 

3. What is the relationship between population size and electricity power loss in Uganda? 

1.6 Scope of the study 

1.6.1 Geographical Scope 

The study used data aggregated at the national level in Uganda. 
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1.6.2 Subject Scope 

The study focused on the relationship between domestic electricity tariffs, income and electricity 

power losses in Uganda 

1.6.3 Time Scope 

The time scope of this study covered period between 1988 and 2018 covering a total of 30 year 

1.7 Significance of the study 

The study findings help to fill the information gap by providing empirical evidence to the 

broader understanding of the relationship between domestic tariff, income, population and 

electricity power loss in Uganda 

The study findings formed literature, which future researchers wishing to expand investigations 

into how demand-sided factors affect power losses will reference.  

The study aids policy analysts to keenly focus on how the relationships between electricity 

prices, incomes, and population growth unfold in the new policy agenda of green energy.  

The study findings also aid practitioners like the management of ERA to have an understanding 

of the effect of the domestic tariff on electricity power losses in Uganda.  
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CHAPTER TWO 

LITERATURE REVIEW 

2.0 Introduction  

2.1 Overview of Uganda’s electricity distribution   

The electricity distribution network in Uganda is owned by UEDCL having inherited it from 

Uganda Electricity Board (UEB) (Godinho & Eberhard, 2019). In 2005, the government of 

Uganda privatized the activities of UEDCL through a 20-year concession arrangement with 

Umeme Limited. The concession of Umeme includes the distribution of electricity to consumers 

and to operate maintain and upgrade the distribution infrastructure. At the end of 2018, Umeme 

was responsible for the distribution of about 97.6 percent of the generated electricity in Uganda. 

The share of off-grid distributors has is also slowly increasing.  

Figure 2.1.1  1Illustration of energy losses in Uganda 

 

Source: Electricity Regulatory Authority  
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The graph indicates that, power losses in Uganda over the last five years, have not only persisted 

above the 15% target, but have also increased from 17.3% to 18.4% between 2019 and 2021. 

2.2 Empirical review 

2.2.1 Relationship between domestic tariffs and electricity power loss  

Yakubu, Babu, and Adjei (2018) undertook a study to identify the underlying contributory 

factors that encourages electricity loss in Ghana. Using data captured from the Ashanti Region, 

the study established that high electricity prices were the largest contributor to electricity loss 

although there were other factors like poor quality of power supplied, corruption, poverty, 

unemployment and poor enforcement of the law among others. Jamil (2018) Investigated the key 

factors that contributes in electricity theft in Pakistan. Using regression analysis and a sample 

from both rural and urban respondents, the study established that high electricity prices were the 

main contributor in rising power theft.  

Jamil and Ahmad (2019) analyzed electricity theft through a three layered principal-agent-client 

model and found that, individual steal electricity only if the subjective pecuniary gains, from 

nonpayment of high electricity tariffs, are higher than the associated costs. Jamil and Ahmad 

(2010) investigate the relationship among electricity outages, price and electricity theft. 

Employing the Johansen approach, ECM and variance decomposition analysis. Their study 

found that it is electricity theft that causes outages and rising tariff rates. This is in contrast with 

Carley (2009) who noted that energy development is influenced by electricity price among other 

factors like political institutions, natural resource endowments, deregulation, gross state product 

per capita, electricity use per person and the presence of regional renewable portfolio standard. 

Liu et al. (2014) in another study found GDP growth and power prices to influence the capacity 

https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0019
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of supply in China. In analysing the effect of climate change on energy supply for the Nigerian 

economy, Akinyemi et al. (2014) obtained a negative effect of power losses, technology and 

investment on energy supply and a positive effect from GDP per capita. Further, a positive effect 

from climate change and an interaction between climate change and institutional quality on 

energy supply were also obtained. 

Azam, Rafiq, Shafique, Ateeq, and Yuan (2020) compared the renewable energy adaption of 

China and India. For the Indian economy, the short‐run result was causality running from carbon 

emission to both renewable energy generation and output and from renewable energy to output. 

In the long run, a bidirectional causality was found among the variables. For the Chinese 

economy, unidirectional causality was found from output to renewable energy and from carbon 

emission to renewable energy. In the long run, they observed a unidirectional causality from 

output to renewable energy generation and bidirectional causality between carbon emission and 

renewable energy generation. Nababan (2016) also found price of electricity, price of fuel and 

energy losses as determinants of electricity supply in Indonesia. 

In the case of Africa, Peprah (2015) studied electricity supply for 14 sub-Saharan African 

countries and found that privatisation, labour and income positively impact electricity generation 

and power loss. Kwakwa (2015) modelled hydropower generation in Ghana. The author reported 

significant effects of foreign direct investment, alternate source of energy, environmental 

degradation and trade openness on hydropower generation. Recently, Adom (2016) identified 

inefficient pricing, rising fuel cost, higher system losses, and climate change as the major 

constraints to electricity supply in Ghana. 

https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0003
https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0021
https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0026
https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0014
https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0001
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2.2.2 Relationship between income and electricity power loss 

The studies that analyse the relationship between incomes and power loss largely establish that 

the relationship is a negative one. Electricity power loss is mostly prevalent in low-income 

communities. Level of income is one of the actors that Faisal (2018) establishes to be significant 

causes of electricity theft in Pakistan.  

Yurtseven (2015) analyzes the determinant socio-economic background of illegal electricity 

consumption by estimating an energy theft equation through applying different econometric 

techniques for Turkey. The study establishes a negative and significant effect of income levels 

on electricity theft among other factors like, social capital, rural population rate, temperature 

index, Southeastern Anatolian Region dummy, and agricultural production rate. The results of 

the study were similar to Steadman (2009) who examined the causes of the illegal use of 

electricity in Jamaica. In the paper, the author modelled Jamaica's illegal electricity considering 

the local dynamics, and found that income and education levels affect the tendency toward 

illegal electricity consumption. However, Jamaica is a very small country that has an area of 

10,991 square kilometres and a population of 2,900,000. Noting the fact that this small country 

has its own distinct social and political dynamics, the generalization of the paper's results 

becomes implausible. 

Golden and Min (2012) analysed electricity theft in Uttar Pradesh, India in relation to politicians, 

power sector bureaucrats and users, and the political, sectoral and geographic characteristics of 

users involved. Their findings included among many others that election year and unmetered 

agricultural use positively increase electricity theft. Jamil and Ahmad (2013b) assessed the 

impact of probability of theft detection, the fine recovered from culprits, temperature index, 

electricity price, load‐shedding and per capita income on power theft in nine power distribution 

https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0006
https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0011
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companies in Pakistan for the period 1988–2010. Results from the random effects model 

indicated that per capita income reduces power theft while fine, price, load‐shedding, 

temperature and probability of detection increase power theft. In their empirical work, 

Mirza et al. (2015) reported that per capita income and economic openness reduce power theft in 

Pakistan. On the other hand, price and consumer base were found to increase power theft for the 

country. 

In a similar study Jamil and Ahmad (2014) in Pakistan, investigated the effect of electricity 

price, per capita income, fines on electricity grid offenders, heat, and the number of cases of 

electricity theft, on the amount of electricity loss. The study used annual data from 1988 to 2010, 

the source of which was electricity distribution companies, since GMM and LSDV were used in 

the analysis. The study found that both the increase in the price of electricity and the heat have a 

positive effect on the theft of electricity, whereas when the average per capita income increases, 

electricity theft decreases, while fines have no statistically significant impact on electricity theft, 

due to pervasive corruption.  

Some studies that examine the relationship between economic growth and electricity power loss 

mostly consider the power loss to have a negative effect on economic growth. This relationship 

is mostly discussed in the growth literature and not electricity supply/demand literature.  

 

Adams, Atsu, Klobodu, and Richmond (2020) examine the effect of electricity transmission and 

distribution losses (ETL) on the economic growth of South Africa over the period 1971–2014. 

Using the Autoregressive Distributive Lag (ARDL) model, the results of the study showed long-

run negative relationship between ETL and economic growth. Similarly, Yurtseven, (2015) 

established that real GDP per capita was negatively associated with electricity losses.  

https://onlinelibrary.wiley.com/doi/full/10.1111/opec.12105#opec12105-bib-0020
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Adams, Klobodu, and Lamptey (2017) examined the effect of electric power transmission and 

distribution losses (ETL) on economic growth over the period of 1971 to 2012 in Ghana. Using 

bounds testing approach to cointegration and Bai-Perron test in ordinary least squares 

framework, the study established a long-run relationship between ETL and economic growth.  

The results were similar to Kwabena, Dramani, Keshab and Bhattarai (2017) who investigate the 

effects of electricity distribution inefficiencies in Ghana's electricity sector on output, 

consumption and investments. Their study showed that, electricity shortages and blackouts 

reduce output, consumption and investments in the economy.  

Best and Burke (2018) investigate whether greater electricity availability helps countries ascend 

to faster economic growth trajectories. Using cross-sectional and panel regressions with national-

level decadal data, the study establishes that electricity availability has a significant effect on 

subsequent economic growth. Similarly, Xing, Lu, Zhang, and Sun (2019) show that electricity 

loss is a major determinant growth rate of industrial value added.  

In another study, Timilsina and Steinbuks (2021) used the general equilibrium model estimates 

to establish that load shedding had drastic costs for Nepal's economy. The reliable power supply 

would have increased the country's annual gross domestic product by almost seven percent.  

2.2.4 Relationship between population size and electricity power loss  

Empirical literature generally converges to the agreement that increases in population size or 

population growth rate leads to increases in electricity power losses. This is what Kwakwa 

(2018) empirically examines the for the Ghanaian economy. The study showed that population 

size, among other factors like education, price of electricity, capital investment and income, 
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significantly influence the trend of Ghana's electricity losses. In another the study, Gaur and 

Gupta (2016) explored the factors that may affect electricity power losses and found that 

increases in population size increased power losses.  

In Mexico, Briseño and Rojas (2020b) examined the factors associated with electricity theft in. 

Using econometric models of ordinary least squares the study established that there is a 

significant and positive relationship between electricity’s theft and population size and 

population density. The results were in agreement with Yurtseven (2015). Briseño and Rojas 

(2020a) explore the factors associated with electricity losses in the world. Using a database of 91 

countries and 10 years of available data, from 2005 to 2014, a random effects panel data model 

was tested to find the determinants of power losses. The study established that population size, 

unemployment and crime had significant and positive effects.  

Rehman and Deyuan (2018) investigated link between economic growth, electricity access, 

energy use, and population growth in Pakistan for the period 1990–2016. Using an 

autoregressive distributed lag (ARDL) bounds testing approach to cointegration, the results 

revealed that the electricity access to the total population, electricity access to the urban 

population, energy usage, population growth, and urban population growth had a significant 

impact on electricity losses.  

Mirza and Hashmi (2015) explore the  long-run  determinants  of  electricity  theft  in Pakistan  

using  annual  time  series  data  from  1970  to  2010.  Employing the ARDL approach to co-

integration, the study confirmed the existence of long run association among these variables. The 

results indicated significant and negative relationship between population and electricity theft.   
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CHAPTER THREE 

METHODOLOGY 

3.0 Introduction 

This section presents the methodology that was used in investigating the determinants of 

electricity power loss in Uganda. The section is comprised of segments describing how the study 

was conducted focusing on model specification, model estimation techniques, the type and 

source of data used.  

3.1 Research Design 

This study followed a quantitative research design and a longitudinal approach. Time series 

analysis was used because it can easily be relied upon to establish past relationships between 

study variables.  

3.2 Data and data sources  

Time series annual data for the period 1990 – 2019 for all the variables was used in this study. 

Data was extracted from the Electricity Regulatory Authority database, World Bank and Uganda 

Bureau of Statistics databases. 
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3.3 Operationalization and measurement of study variables   

Table 3.3.1: Measurement and operationalization of the variables  

Variable Definition Notation 
Expected 

sign 

Dependent Variable    

Electricity power 

losses  

 Reduction in electrical energy between 

the point of generation and the point of 

consumption lnEPL -/+ 

Independent variables    

   

Income  

Total value of all goods and services 

produced within the boundaries of an 

economy lnGDP  + 

Domestic tariff 
The cost of electricity for domestic 

(household) use. lnDT + 

Population size 
The total number of individuals in a 

specified area lnPOP + 

 

3.4 Model specification 

The study specified a model as adopted from Kwakwa (2018) in Ghana. The justification for this 

adoption is that the model can be fit in the context of a developing country like Uganda. 

According to Kwakwa (2018), non-technical electricity losses also known as commercial losses 

are associated with the deceptive actions of consumers and officials of the supplying company as 

well as the state officials. Such losses are occasioned by pilferage, unpaid bills, tempering with 

meters, defective meters and errors in meter reading and in estimating unmetered supply of 

energy. This study therefore extracts the variables; Electricity price measured as the domestic 

tariff; income measured as GDP per capita, and size of electricity demand proxied by population 

size. Therefore, the variables in the model include Electricity Power Loss (EPL) as the dependent 
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variable, Domestic Tariff (DT), and GDP per capita (GDPPC). The functional form of the model 

can thus be written as; 

EPL = f (DT, GDP, POP) …………………. (1) 

Model 1 can be re-written in empirical form as;  

EPL = β0 + β1DT + β2GDP + β3POP + µ ……………………….. (2) 

Where β0, β1, β2, β3, are parameter estimates while µ is the error term. 

3.5 Model estimation procedure 

3.5.1 Unit root tests  

Before the empirical estimation of the proposed model, the time series properties of all the 

concerned variables were tested using both the statistical and graphical methods to ensure that 

they are stationary (have no unit roots). The statistical tests were based on the Augmented 

Dickey-Fuller (Dickey and Fuller, 1981) tests. If the unit root tests confirm non-stationarity at 

level of respective variables, then the study will proceed with the ARDL approach to 

Cointegration developed by Pesaran et al. (2001). 

3.5.2 The Co-Integration Test 

In order to analyze time series with classical methods like ordinary least squares, the processes 

should be stationary. The series that do not meet this have to be analyzed with different methods 

like cointegration. To check for cointegration, the study will apply the bounds test for 

cointegration under the ARDL approach. The test examines the null hypothesis of no 

cointegration and the decision criteria is such that; if the calculated f-statistic falls below the 

tabulated f-values at upper and lower bounds at all levels of significance, then the null hypothesis 

mhtml:file://C:/Users/user/Desktop/RESEARCH%203/Cointegration_%20Definition,%20Examples,%20Tests%20-%20Statistics%20How%20To.mhtml!https://www.statisticshowto.datasciencecentral.com/least-squares-regression-line/
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cannot be rejected. The null hypothesis is rejected if the calculated f-statistic exceeds the 

tabulated f-values. 

 

3.5.3 Model estimation  

After checking for the nature of integration of the variables, the study will estimate an Auto 

Regressive Distributive Lag Model (ARDL). An ARDL will be estimated because it is the most 

appropriate in instances where variables are integrated of mixed orders less than I(2). The 

variables to be estimated in the model are anticipated to have mixed orders of integration (Jalil et 

al., 2016). The ARDL also forms, through a simple linear transformation, an Error Correction 

Model (ECM) that is used to integrate short run adjustments to long run equilibrium. It does it 

without losing long run information since it takes a sufficient number of lags to capture the data 

generating process in general to specific modeling frameworks. The ARDL approach is also 

appropriate for small samples like the one to be used in this study.  

The ARDL model to be estimated will be of the form;  

ΔlnEPL𝑡 = β0 + β1lnEPL𝑡-1 + β2𝑙𝑛DT𝑡-1 + 𝛽3𝑙𝑛INC𝑡-1 + 𝛽4𝑙𝑛GDP𝑡-1 + 𝛽5𝑙𝑛POP𝑡-1 + 

∑ ⍬𝟏
𝒏
𝒊=𝟏 𝚫𝐥𝐧𝐄𝐏𝐋𝒕−𝒊 + ∑ ⍬𝟐

𝒏
𝒊=𝟏 𝚫𝐥𝐧𝐃𝐓𝒕−𝒊 + ∑ ⍬𝟑

𝒏
𝒊=𝟏 𝚫𝐥𝐧𝐈𝐍𝐂𝒕−𝒊 + ∑ ⍬𝟒

𝒏
𝒊=𝟏 𝚫𝐥𝐧𝐆𝐃𝐏𝒕−𝒊  + 

∑ ⍬𝟓
𝒏
𝒊=𝟏 𝚫𝐥𝐧𝐏𝐎𝐏𝒕−𝒊 + εt …….……………………………….. (3) 

Where β1, β2, β3, β4, and represent the long-run elasticities while the ⍬1, ⍬2, ⍬3, ⍬4, and ⍬5 are the 

short-run elasticities while εt is the error term.  
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3.6 Diagnostic tests 

3.6.1 Serial Correlation 

Autocorrelation/Serial correlation is the relationship between a given variable and a lagged 

version of itself over various time intervals. Serial correlations are often found in repeating 

patterns, when the level of a variable affects its future level. 

According to Zovko (2008), autocorrelation also known as serial correlation or lagged 

correlation and is used to determine the strength of relationship of a variable with its own past 

and present values, or in another words, it can explain as correlation of the error term in the 

present with the error term in the past. Autocorrelation can happen whether in the time series 

data or cross sectional data.  

In order to test the autocorrelation problem, Breusch-Godfrey serial correlation Lagrange 

multiplier test will be used to check for the presence of the problem. The LM test has a better 

explanation on the higher AR model which is the AR(2) and Durbin Watson h-test is biased for 

the autoregressive moving average models so it is a chance that the autocorrelation is 

underestimated at the first place (Roberto & Jódiney, 2019).  

Hypothesis Statement:  

Ho: No autocorrelation   

3.6.2 Normality test 

Normality test is done to examine whether the error term is normally distributed in the model. 

The Jarque-Bera Test will be carried out to examine whether the model is normally distributed. 
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With the assumption of normality, the OLS estimators can be easily interpreted, for the reason 

that the linear function of the variables is normally distributed by itself (Gujarati, 2004).  

Hypothesis Statement:  

Ho: The error terms are normally distributed.  

3.6.3 Multicollinearity test 

Multicollinearity exists if there is high correlation between independent variable when regressed 

against each other. According to Tabachnick and Fidell  (2007), correlations must not perfectly 

exceed 0.7 while Cooper and Schindler  (2003) indicated that correlation of 0.8 or higher are 

problematic. The study used pairwise correlation coefficients as well as the Tolerance value and 

Variance Inflation Factor (VIF). Tolerance value is an indicator of how much of the variability of 

the specified independent variable is not explained by the other independent variable in the 

model. It is calculated by the formula 1-R2 for each variable (Zovko, 2008). If this value is very 

small (less than .10), it indicates that the multiple correlation with other variables is high, 

suggesting the possibility of Multicollinearity. VIF values above 10 indicate Multicollinearity 

will imply existence of Multicollinearity. However, where VIF values are below 10, that will 

signify non-existence of Multicollinearity issues. 

3.7 Ethical Considerations 

The study will be conducted in a way that all data extracted from the various government bodies 

are handled with professionalism and used for only academic purposes.  
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CHAPTER FOUR 

PRESENTATION AND INTERPRETATION OF FINDINGS 

4.0 Introduction 

This chapter presents the results of study and their interpretations. Descriptive as well as 

inferential analyses are presented following the objectives of the study as earlier stated. 

4.1 Descriptive evidence of the study 

The descriptive evidence of the study variables summarizes the characteristics of the study 

variables over the period under study. 

4.1.1 Summary statistics of study variables 

The summary statistics of the study variables are presented in table 4.1 below outlining the 

mean, maximum values, minimum values and the standard deviations.  

Table 1: Measurement and operationalization of the variables 

Variable  Mean Standard 

Deviation 

Minimum Maximum 

ELOSS 29.99 7.345153 16.4 39 

PRICE 316.6319 233.0079 40.11014 759.2 

GDPPC 15.5 8.803408   1 30 

POPG 16.56667 10.33469   1 36 
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No. of observations: 30. Source: Author’s computation based World Bank annual data 2021. 

The main purpose of the descriptive analysis was to establish the goodness of fit of the observed 

data. The results show that the study variables have smaller standard deviations compared to 

their mean values. This implies that the observed data converges around the means. On 

individual merit, there is high variability within the variables. This points to the reality that the 

macroeconomic environment surrounding electricity power loss in Uganda is volatile. However, 

since the study used a short dataset of just 30 observations, this could as well be the reason for 

the large standard deviations. Nevertheless, the study transformed the variables to log form to 

partially deal with the observed variability. 

4.2 Results from the diagnostic tests prior to model estimation   

4.2.1 Investigation of Multicollinearity among the independent variables 

The study first run a pairwise correlation analysis among the independent variables in the 

empirical model to assess the degree of linear relationships among these variables. The 

independent variables considered in the correlation analysis are the ones indicated in the 

transformed model, which is specified for estimation. 

 Table 2:4. 2: Pairwise correlation analysis results among independent variables 

 lnELOSS lnPRICE lnGDPPC lnPOPG 

lnELOSS  1.0000    

lnPRICE -0.7162* 

(0.0000) 

1.0000   
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lnGDPPC 0.2928 

(0.1164) 

-0.5713* 

(0.0012) 

1.0000  

lnPOPG -0.3235 

(0.0812) 

0.2673 

(0.1610) 

0.1339 

(0.4807) 

1.0000 

Note: * represents significance at 0.05. Source: Author’s computation based World Bank annual 

data 2021 

The results of the pairwise correlation analysis indicate that correlations among independent 

variables are generally low. Gujarati and Porter (2009) suggest that high correlation coefficients 

in excess of 0.8 are possible indicators of Multicollinearity. The low correlation coefficients 

above therefore are not suggestive of Multicollinearity. The study also observed that correlations 

between ELOSS and GDPPC, ELOSS and POPG, PRICE and POPG as well as GDPPC and 

POPG were not significant. Non significance of correlation coefficients means that increase or 

decrease in one variable is not linked to an increase or decrease in the other variable (Gujarati & 

Porter, 2009). The study variables therefore could be included in the same model without fear of 

causing Multicollinearity. A further investigation of Multicollinearity (for example by using the 

Variance Inflation Factor) was no longer necessary. The study thus proceeded to carry out other 

diagnostic tests.  

4.2.2 Unit Root tests on model variables  

Unit root tests are the investigations that are made to establish whether times series variables are 

stationary over time or not. Series are considered to be stationary if a shift in time does not cause 

a change in the shape of their distribution (Granger & Engle, 1987). Authentic time series 

analysis assumes stationarity of variables hence the need to ensure that there is no non-
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stationarity. Unit roots are some of the causes of non-stationarity in time series data hence the 

reason to examine their presence (Alanya-Beltran, 2022). One of the most common unit root 

tests in economic literature is the Augmented Dickey Fuller (ADF) test and it is the one that was 

employed for this study as well. The ADF test tests the null hypothesis of non-stationarity. The 

decision criteria for the test is such that, if the test-statistic (t-statistic) falls short of the 

associated critical value (at 5% significance level), then the null hypothesis (no-stationarity) 

cannot be rejected (and vice versa).  Unit roots where examined at both the variables’ levels and 

first differences as presented below. 

Table 3: 4. 3: Unit root test results on all model variables 

ADF 

Variables Levels First difference Integration 

 z-statistic Critical value  z-statistic Critical value  

lnELOSS 0.017   -2.992   -5.070** -2.992 I(1) 

lnPRICE -1.063 -2.994   -4.049** -2.994 I(1) 

lnGDPPC -1.451 -2.992 -4.199** -2.992 I(1) 

lnPOPG -5.070** -2.994   - - I(0) 

Note: Critical values are at 5% significance level. ** indicates significance at 5% level. Source: 

Author’s computation based World Bank annual data 2021 

Under the null hypothesis of presence of a unit root test (non-stationarity of a variable), the 

minimum z-statistic from the ADF unit root test, as indicated above, does not reject this null 

hypothesis for variables; lnELOSS, lnPRICE and lnGDPPC, in levels but rejects the null 

hypothesis when these variables are first differenced.  On the other hand, the minimum z-statistic 

from the ADF unit root test rejects the null hypothesis for the variables; lnPOPG in levels. The 
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implication of these unit root results is that while variables: lnELOSS, lnPRICE and lnGDPPC 

are integrated of order one, I (1), the variable lnPOPG is integrated of order zero, I (0). The unit 

root test results therefore show mixed orders of integration of the model variables. 

4.2.3 Integration test results 

Due to mixed orders of integration of the model variables, the study implemented the Pesaran, 

Shin, & Smith (2001) ARDL bounds cointegration test procedure to assess existence of 

cointegrating relationships in the empirical model. The summary of cointegration results among 

the I (0) and I(I) variables are summarized below  

Table 4:4. 4: Integration test results 

Wald F-statistic = 8.849 ***                   t = -2.858                                          k = 3, n =  30 

 Critical Value: Narayan (2005) 

Level of Significance  Lower Bound  Upper Bound  

1%  4.29 5.61 

5%  3.23 4.35 

10%  2.72   3.77 

Source: Author’s computation based World Bank annual data 2021 

The results in table 4.4 show that the F-statistic (8.849) exceeds the upper bound critical value of 

5.61 at the 1% level of significance. The study thus rejected the bounds test null hypothesis of no 

cointegration.  This results therefore affirms the existence of a long run relationship among the 

study variables.  
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4.3 Post estimation tests Diagnostic tests on the model  

The study proceeded to apply diagnostic tests on the estimated model to confirm that it did not 

suffer from any econometric problems. The tests that were applied are discussed as below 

4.3.1 Serial correlation tests  

The Breusch-Godfrey LM test was carried out to check for serial correlation. The test examines 

the null of no serial correlation against the alternative hypothesis of serial correlation. The 

Decision criteria is such that; if the chi-square value is significant at the 5% significance level, 

then the null hypothesis cannot be rejected, and vice versa. The results are presented below.   

Table 5: 4. 5: Breusch-Godfrey LM test results 

lags(p) Chi(2) df Prob. 

1 0.373            (  1,   12 ) 0.5526 

Ho: no serial correlation. Source: Author’s computation based World Bank annual data 2021  

 

The results in table 4.6 indicate that the p-value (0.5526) associated with the chi-square exceeds 

the 5% level of significance implying that the null hypothesis of no serial correlation cannot be 

rejected. Hence the model does not suffer from serial correlation.  

4.3.2 Heteroscedasticity test  

From econometric theory, the variance of the error term of an estimated model is assumed to be 

constant for the model to retain efficient estimators. Non-stationarity of the variance of the error 

term results into heteroscedasticity (Greene, 2007). The study carried out the Breusch-Pagan Test 

to check for Heteroscedasticity in the error term. The test examines the null of no 
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Heteroscedasticity (homoscedasticity). The Decision criteria is such that; if the chi-square value 

is significant at the 5% significance level, then the null hypothesis cannot be rejected, and vice 

versa. The results are presented below. 

 Table 6:4. 6: Breusch-Pagan Test results 

chi2(1) Prob > chi2 

19.01 0.1048 

Ho: Homoscedasticity. Source: Author’s computation based World Bank annual data 2021 

The results in table 4.7 indicate that the p-value (0.1048) exceeds the 5% significance level 

implying that the null hypothesis of homoscedasticity cannot be rejected. Hence the model does 

not suffer from Heteroscedasticity.  

4.3.3 Test for Normality of residuals  

The Skewness/Kurtosis test for Normality was carried out to check for normal distribution of 

residuals of the model. The test examines the null of normal distribution. The Decision criteria is 

such that; if the p-value exceeds the 5% significance level, then the null hypothesis cannot be 

rejected. The test also presents values for skewness and kurtosis. The results are presented below 

 Table 7:4. 7: Skewness/Kurtosis tests for Normality results 

Variable Obs Pr(Skewness) Pr(Kurtosis) adj chi2(2) Prob>chi2 

Residuals 28 0.3178 0.3487 2.05 0.3596 

Ho: Normality. Source: Author’s computation based World Bank annual data 2021. 

 

The results in table 4.8 indicate that the p-value (0.3596) exceeds the 5% significance level 

implying that the null hypothesis of Normality cannot be rejected. Hence the residuals in the 

model are normally distributed.  
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4.3.4 Test for model specification errors 

The Regression Specification Error Test (RESET) was carried out in this study to test for 

specification error in the specified model for the study. The test checks whether there could be 

non-linear combinations of the fitted values that may explain the dependent variable. The null 

hypothesis of the study is that there are no omitted variables. The null cannot be rejected if the p-

value associated with the F-statistic exceeds 5% level of significance. The results from the 

Ramsey RESET test are indicated below 

Table 8: 4. 8: Results from the Ramsey RESET test 

Dependent Variable  F (3, 22) Prob > F 

lnELOSS 4.90 0.903 

Null Hypothesis: Model has no omitted variables. Source: Author’s computation based World 

Bank annual data 2021. 

The results in table 4.9 above indicate that the P-value (0.903) exceeds 0.05 significance level 

and therefore the null hypothesis of the RESET test cannot be rejected. Hence, the model has is 

properly specified. 

4.3.5 Test for Model stability  

The study tested to confirm whether the estimated model was stable. The Cumulative Sum 

(CUSUM) tests was used. This test is based on recursive regression residuals plotted against 

possible break points in the model within critical bounds of 5% significance. The model is stable 

if the CUSUM of residuals falls within the 5% critical bounds. The test results are represented in 

form of a graph below. 
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 Figure 2: 4.3.5.1  The CUSUM graph 

 

The CUSUM graph indicates that the dotted line (the cumulative sum of residuals) entirely falls 

within the upper and lower critical bounds over the study period. The study thus concluded that 

the estimated model is stable and therefore the model results are reliable 

4.4 Model estimates 

The results from the ARDL model are presented below and then later discussed in chapter five 

following the objectives of the study  

4.4.1 The regression estimates of the model specified in the ARDL framework  

Given the mixed nature of stationarity of the model variables and the short time series that this 

study used, the ARDL model was identified as the best estimation technique because it is very 

prominent in setups of small samples where data is characteristic of mixed orders of integration. 

According to Enkoro (2016), the major advantage of the ARDL method is that, if properly 

augmented, it avoids problems of serial correlation and of endogeneity. The optimal lag length 

structure for the model was (1, 2, 4, 3) lags for the model variables. This was established 
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following the Schwarz Bayesian information criteria (SBIC) via the ARDL framework, as a step 

before generating the error correction form of the final ARDL model. The results of the ARDL 

model in error correction form are presented in table below 

 Table 9:4.9: The ARDL regression estimates for both long run and short run 

Dependent Variable: Gross Domestic Product 

Independent Variables Coefficient. Std. Error P>|t| 

ADJ lnELOSSL1 -0.3786402** 0.1324666 0.016 

Long Run 

    

lnPRICE 0.0045459** 0.1817996 0.018 

lnGDPPC 0.0247943 0.1355108 0.858 

lnPOPG 0.4876802** 0.1642363 0.013 

Short run 

    

D(lnPRICE) -0.1870615** 0.1116682 0.012 

lnPRICEt-1 -0.290522** 0.0998267 0.014 

D(lnGDPPC) -0.0289989** 0.0413036 0.049 

lnGDPPCt-1 -0.1193505** 0.0408943 0.014 

lnGDPPCt-2 -0.1304468*** 0.0349124 0.003 

lnGDPPCt-3 -0.069298** 0.0226753 0.011 

D(lnPOPG) 0.1678165*** 0.045011 0.003 

lnPOPGt-1 0.0425125 0.0618835 0.506 

lnPOPGt-2 0.1621726** 0.0555788 0.014 
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Constant 1.722868* .9178053 0.087 

Notes: D = First difference in variable. ***, **, * Indicate significance at 1%, 5% and 10% 

levels respectively. ARDL regression (1, 2, 4, 3). R-squared = 0.6135, Adj R-squared = 0.5930, 

Number of obs =30, Root MSE = 0.0533. Source: Author’s computation based World Bank 

annual data 2021 

 

The regression estimates displayed in Table 4.6 are long run and short-run model estimates based 

on the empirical model which has been specified and estimated in the ARDL frame work. 

Objective 1: Establishing Relationship between Domestic Tariffs and Electricity Power 

losses 

The regression estimates show that the short-run coefficient on lnPRICE is negative and 

statistically significant at 5% level (Beta = 0.1870615; p = 0.012). This indicates that a 

percentage increase in electricity tariff leads to a 0.187 percentage decrease in electricity loss and 

vice versa. The negative effect of electricity tariff extends for another year as seen on the 

coefficient of the first lag on lnPRICE (Beta = -0.290522; p = 0.014). In the long run, lnPRICE 

has a positive and significant effect on electricity loss (Beta = 0.0045459; p = 0.018), indicating 

that a percentage increase in electricity tariff leads to a 0.0045 percentage increase in electricity 

loss.  

Objective 2: Establishing relationship between income and electricity power losses 

The results also show that, in the short run, lnGDPPC has a negative and significant effect on 

electricity power loss (Beta = -0.0289989; p = 0.049). This implies that a percentage increase in 

GDP per capita leads to 0.023 percentage decrease in power losses. The negative effect is also 

observed in the first previous period up to the third previous period indicating that increase in 
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GDP per capita continues to reduce power losses for 3 years. In the long run, the effect of GDP 

per capita on power losses is not significant. This implies that changes in GDP per capita in the 

long run do not influence changes in electricity power losses.  

 

Objective 3: Establishing relationship between population size and electricity power losses 

Population growth is observed to have a positive and significant effect on electricity power loss 

in the short run (Beta = 0.1678165; p = 0.003). This means that a percentage increase in 

population growth leads to 0.168 percentage increase in electricity power losses. A significant 

effect of population growth on power loss is observed again in the second previous period, 

implying that apart from the current year, population growth positively affects electricity loss 

two years after.  The long run effect of population growth on power loss remains positive with a 

percentage increase in population growth leading to a 0.49 percentage increase in power losses 

(Beta = 0.4876802; p = 0.013).  

The coefficient of the error correction term was found to be negative (-0.3786402) and 

significant at 5% significance level. The coefficient of the error correction term represents the 

speed of adjustment toward long-run equilibrium from any short-run shock in the model 

resulting from the independent variables (Qamruzzaman & Jianguo, 2018). Thus, the coefficient 

of the error correction term indicates that the speed of return to equilibrium from short run 

disequilibrium is about 38%. The estimated model is observed to have explanatory power 

equivalent to 61.35% (R-square = 0.6135), indicating that about 38.65% of the changes in the 

dependent variable are explained by other factors not in the model. With a small Mean Squared 

Error of just 0.0533 (MSE = 0.0533), the estimated model can be relied upon (Qamruzzaman & 

Jianguo, 2018). 
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CHAPTER FIVE 

DISCUSSION OF RESULTS, CONCLUSIONS AND RECOMMENDATIONS 

5.0 Introduction 

This chapter discusses the results of the study as established in the previous chapter following 

the objectives of the study. The chapter draws conclusions and offers recommendations from the 

findings. 

5.1 Discussion of results  

This study was carried out following three objectives and three research questions. The findings 

of the study are thus discussed in relation to the objectives and research questions of the study.  

5.1.1 The relationship between domestic tariffs and electricity power losses in Uganda 

There is a negative and significant effect of domestic tariff on power loss in Uganda in the short 

run. This implies that an increase in tariffs leads to a decline in power loss and vice versa. A 

reduction in power losses due to an increase in the price of electricity signals that increases in 

tariffs tend to compensate for electricity losses in the short run. This happens both in the current 

period and in the year after. This is true for Uganda given that the company tasked with 

distributing electricity (UMEME) incorporates an investment recovery cost in the prevailing 

tariff. Therefore, tariffs tend to rise to cushion against power losses. These findings are in line 

with Guo and Weeks (2022). In the long run, domestic tariffs have a positive and significant 
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effect on electricity power losses indicating that when electricity prices rise, power losses also 

increase. This result contrasts the short run observation and therefore shows that electricity tariff 

cannot perpetually cover power losses. Similarly, the rising tariff discourages legal connections 

and instead encourages illegal connections. It is common knowledge that the electricity 

distribution chain in Uganda is full of illegal connections that have always been unearthed by 

UMEME. The results concur with Lepolesa, Achari and Cheng (2022).  

5.1.2 The relationship between income and electricity power loss in Uganda 

There is a negative and significant effect of income (GDP per capita) on electricity power loss in 

Uganda in the short run. This implies that an increase in income reduces power losses. This 

negative short run effect spreads across four years; that is the current year, and three previous 

years. This means that the reducing effect of income on power losses sets off both immediately 

and continues for another three years. The negative effect also indicates that power losses are 

high when incomes are low. This is true for Uganda given that most illegal electricity 

connections have been discovered in rural towns and urban slums where low income earners 

reside.  

The results thus concur with Mutumbi, Thondhlana and Ruwanza (2021) on their study in South 

Africa. The effect of income on electricity power losses in the long run is not significant. This is 

a surprising finding but indicates that for the long run period, changes in income do not lead to 

changes in electricity power losses. In other words, changes in electricity power losses do not 

depend on changes in income in the long run. In consideration of the short run results, this study 

establishes that although income has a reducing effect on power losses in the short run, in the 

long run income does not matter in the determination of electricity power losses.  
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5.1.3 The relationship between population and electricity power loss in Uganda 

There is a positive and significant effect of population growth on power loss in Uganda both in 

the short run and in the long run. This implies that an increase in population growth leads to an 

increase in power loss and vice versa. A positive effect of population growth on power loss 

indicates that as population increases, the need for electricity also increases, which regrettably 

increases power losses, in what may be termed as a scramble for electricity. Given that most 

people in Uganda are poor, the increase in population is an increase in number of poor people 

who earn little and so cannot afford electricity, yet they need it. They resort to illegal connections 

which contribute to electricity power losses. This positive effect is observed for both the short 

run and the long run periods indicating that increase in population growth in a developing 

country like Uganda always increases electricity losses. This result is in agreement with Briseño 

and Rojas (2020).   

5.2 Conclusions.  

This study aimed at establishing the effect of electricity tariff, income and population growth on 

electricity power loss in Uganda. An Autoregressive Distributed Lag model was estimated since 

it yields reliable estimates of model parameters especially when the regressors have mixed levels 

of integration. Some of the important conclusions from the study are that; long term escalation in 

tariffs in Uganda leads to higher electricity power losses even though initially the effect seems to 

reduce power losses. On the other hand, increases in Incomes reduces electricity power losses 

even though that dividend is observed in the long run only. Finally, Population growth always 

increases electricity power losses in Uganda’s case, both in the short run and in the long run.   
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5.3 Recommendations  

The study recommends that government should allocate resources to upgrade and expand the 

electricity infrastructure. This could involve improving transmission and distribution networks to 

reduce power losses in electricity. It can also Implement stricter penalties for illegal connections, 

theft, and other activities contributing to power losses.  

Electricity tariffs in Uganda should be regulated and stabilized to remain low so as to encourage 

legal electricity connections. Government through electricity regulatory authority should 

consider adjusting electricity tariffs strategically. If reducing electricity loss is a priority, it may 

be beneficial to explore the impact of lowering tariffs in certain situations. Alternatively, if 

revenue generation is crucial, carefully evaluate the trade-offs between tariff increases and 

potential increases in electricity loss. 

There should be a direct and clear policy by government to reduce population growth. Low 

population growth allows proper electricity distribution planning and also reduces pressure on 

electricity, thus reduces power losses. Such policies often involve family planning initiatives, 

education, and sometimes even measures that restrict the number of children a family can have  

5.4 Limitations of the study  

This study employed annual data that was short in supply and therefore formed a short study 

period. The small size of the study period may not be enough to fully understand the long term 

dynamics of determinants of electricity power losses.  

5.5 Areas for further research  

Further studies on this subject can consider carrying out a comparative study across East Africa 

to understand the determinants of electricity power losses across East Africa. 
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APPENDICES 

    DATA SET 

YEARS ELOSS GDPPC POPG PRICE 

1990 35 16 29  

1991 32 17 27 40.1101 

1992 33 18 25 54.6936 

1993 34 19 23 81.0018 

1994 39 20 15 92.6541 

1995 31 21 8 75.5186 

1996 32 22 5 74.4699 

1997 33 23 3 73.2154 

1998 39 24 2 74.4839 

1999 38 25 4 96.3855 

2000 34 26 6 158.938 

2001 35 27 7 176.343 

2002 37 28 9 180.849 

2003 38 29 16 173.162 

2004 34.5 30 19 171.4 

2005 34.3 2 14 212.5 

2006 35.3 3 11 426.1 
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2007 34.2 4 10 426.1 

2008 34.7 5 12 426.1 

2009 30 6 13 426.1 

2010 27.3 7 20 385.5 

2011 26.1 8 18 385.6 

2012 24.3 9 17 524.5 

2013 21.5 10 22 524.5 

2014 19.5 11 26 518.7 

2015 18.9 12 30 575.6 

2016 17.2 13 34 635.2 

2017 16.4 14 36 688.9 

2018 17.3 15 35 744.5 

2019 18.2 1 1 759.2 

 

 

 


