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ABSTRACT

Zambia like most Sub-Saharan countries grapples with low electrification rates especially
in rural areas. Currently, rural electrification rates in Zambia stand at 8% (4.4% and 7.4%
on-grid and solar respectively) and the country has a universal access to electricity
Sustainable Development Goal (SDG) of attaining 51% rural electrification rate by 2030.
The country has been advancing various renewable energy technologies, upscaling hydro
power plants as well as subsidy-based electrification programs in selected areas.
However, the electrification rate remains low. Further, with the shift in Government policy
to remove subsidies in the energy sector, there was need to ascertain what influence the
connection fee subsidies had on sustainable rural electrification in line with meeting the
set universal access to electricity target. Therefore, the research conducted an analysis
of connection fee subsidies on sustainable rural electrification with a focus on Chibombo
district where the connection fee subsidy mechanism was implemented under the

Electricity Services Access Project (ESAP).

The study used a sequential explanatory mixed-methods approach for data collection.
Which entailed that quantitative data were collected first, followed by qualitative data.
Quantitative data were attained via the administration of research questionnaires with
closed-ended questions while qualitative data were attained via semi-structured
interviews with open ended questions. The study found that 938 beneficiaries had been
connected under the subsidy mechanism of the ESAP project which was almost three-
fold the initial target of 385 beneficiaries. The study further applied descriptive statistics
to analyze the quantitative data. Through correlation analysis, the study established a
statistically significant positive correlation between connection fee subsidy and increase
in electricity connections and sustainable electricity consumption levels. Further, the
study found a negative correlation between high connection cost and rural electrification
rates. The study also identified critical success factors for sustainable rural electrification
which included: economic sustainability, social-cultural sustainability, institutional
capacity and environmental sustainability. Thereafter, the study developed a
sustainability framework for rural electrification by integrating the critical success factors
with sustainable rural electrification.

Keywords: Connection fee subsidy, Rural electrification, sustainability, Rural

electrification rate, electricity sub-sector
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CHAPTER ONE
INTRODUCTION AND BACKGROUND

1.1 Introduction

This chapter provides a synopsis of rural electrification globally, regionally, and in the
Zambian context. Further, this chapter summarizes the connection fee subsidy
mechanism executed under the Electricity Services Access Project (ESAP) in Chibombo
District in Central Province, Zambia. It also highlights the objectives, research questions,
significance of the study, the definition of key terms, the research variables, outline of the
research, the scope of work of the research, and the statement of the problem which is

the heart of this research.

1.2 Background

Electricity is key for alleviating poverty, economic advancement and improved standard
of living, especially in developing countries (Boliko & lalnazov, 2019). In the same effect,
access to electricity advances education, entertainment, health, comfort, protection, and
productivity (Arango-Manrique et al., 2021; Feron & Cordero, 2018; Lopez-Gonzélez et
al., 2019).

In appreciation of its relevance, as far as development is concerned, universal access to
electricity is marked as being a vital component of the United Nations (UN) Sustainable
Development Goals (SDGs) and, thus, worldwide efforts to monitor progress
in electrification have been growing over the years (Aklin, Harish, & Urpelainen, 2018).
SDG No.7 espouses the need to attain universal access to affordable, reliable,
sustainable, and modern energy services, achievable through the provision of electricity
services (Sweileh, 2020). Madurai et. al (2021) and Fried & Lagakos (2021) advanced
that the advent of the COVID-19 pandemic slowed the progress of the electricity industry
just as much as other industries in most parts of the world. Further, Lee (2016) and the
International Energy Agency (2021) project that in 2030, nearly 660 million people will still
not have electricity and approximately 940 million people will need electricity connections
by 2030 to arrive at universal access(International Energy Agency et al., 2021; Lee et al.,
2016).



This researcher therefore deduces that the projected figures are still unacceptably high
and a clear indication that the pace of electrification could be slow with respect to reaching
the global goal of universal access to electricity by 2030. Therefore, taking universal
access to electricity in the context of Sub-Saharan Africa entails fast-tracking the access
rate threefold between 2021 and 2030 to connect approximately 85 million every year up
to 2030 giving rise to the need for strategies and programmes that efficiently take
cognizance of the geography, infrastructure, and socioeconomic parameters of a region
or country (International Energy Agency et al., 2021). As such, there is need for serious
accounting for variable demands and affordability across diverse household groups in

both research and policy environments (Pachauri et al., 2013).

Notably, nations embarking on providing electricity to their marginalized populations face
substantial challenges which include determining how to create or transform existing
institutions and policies to support rural electrification initiatives (Madurai et al., 2021). As
promulgated by Kessides, (2005), electricity firms habitually have a practice of serving
typically urban populations and thus may be disinclined to support rural electrification
programs rendering location as the first determinant for rural electrification projects.
Further, Foley (1992) propagates that electricity is a derived demand taking place only
when an area has gotten a certain economic level which has vital bearing on the selection
of locations for electrification. Location being a pivotal determinant for rural electrification
thus entails that scaling up electricity access in rural areas requires creating independent
organizations or setting up special programs within electricity firms (Oda & Tsujita, 2011).
Complementary solutions, linking both grid extension and off-grid approaches, may be
required (Kyriakarakos et al., 2020).

Apart from location, cost is also a critical challenge for rural electrification as advanced
by Kyriakos et al. (2020) indicating that the financing of rural electrification is challenging
due to its high cost that is mostly met through subsidization in order to decrease the cost
of household electrification. In view of the related challenges, rural electrification projects
are believed to receive less priority allocation for funding in some of the developing
countries, owing to other competing and more crucial needs such as drinking water,
agriculture, health and road infrastructure, which require addressing first (Cravioto et al.,
2020; Khandker et al., 2014; Lee et al., 2020).



As such, most rural electrification projects have high costs with fewer benefits than the
goals outlined at the outset (Arango-Manrique et al., 2021). According to Pachauri et al.
(2013), attainment of electricity access rate targets can be realized with an added
investment of US$65-86 billion annually until 2030 coupled with a dedicated blend of
policies that lower costs for modern cooking fuels and stoves, together with grid and off-
grid fast electrification. Grid extension should be implemented as a least-cost option in
populous and economically progressive areas, where power demand and load densities
are high(Altawell N, 2021; IEA et al., 2010; Luzi et al., 2019; World Bank G, 2010).The
financing problem, therefore, is a major challenge in fast-tracking execution of rural

electrification projects (Javadi et al., 2013).

In order to tackle the financing challenge for rural electrification, various governments are
obliged to offer subsidies for energy, either overtly or covertly, to generation distribution
companies and consumers(Lee et al., 2020; Mainali & Silveira, 2011). The estimates for
rural electrification subsidies are generally large within a given country’s context and
tariffs need to be greatly adjusted upwards if the cost line is embedded in the tariff cost
build-up (Foley, 1992; International Energy Agency et al., 2021). Reaching a global value
for the total energy subsidy is not forthright as different organizations focus on either
narrower or broader definitions of what exactly institutes a subsidy and use diverse
procedures for their calculation (Abdullah & Markandya, 2012; Feron, 2016; Oviedo-
Cepeda et al., 2020). More so, validations for the usage of subsidies vary from social
welfare protection, job creation, the inspiration of new sources of energy supply, and
economic development to energy security (Carbaugh et al., 2012; Gujba et al., 2012;
Hartvigsson et al., 2020).

On the other hand, huge energy subsidies in countries also contend for limited resources
that might otherwise be utilized to deliver other vital services, promote uneconomic
consumption of energy, and may render new forms of off-grid renewable energy
uncompetitive (International Energy Agency et al., 2021). Further, Duran (2021) advances
that power generation is principally conducted with fewer costs using hydro sources via
the construction of dams on lakes and rivers which feed into the national grid transmission
lines on national grids, and the connection of households to the grid is what is costly. The

development of power generation from non-hydro renewable sources such as wind and
3



solar depends heavily on subsidies which are expected to more than double by 2035 (Van
Der Hoeven, 2013).

With regard to the implementation of rural electrification subsidies, they are applied via
rural electrification projects which are intended to escalate electricity access by spreading
centralized distribution lines to rural populations as part of strategies to enable inclusive
growth and development (Borhanazad et al., 2013). Vernet (2019) propagates that with
electricity access, the welfare benefits of electrification can accumulate through several
channels that improve productivity for households involved in revenue-generating
activities, such as tailoring, barbershops, welding workshops, hair salons, and other
activities. Small and Medium enterprises (SMES) in communities connected to electricity

are 16.2% more profitable than those without power (Olanrele, 2020).

Furthermore, in several parts of the world, rural electrification projects are typically
subsidized by public funds as part of the government schemes implemented through
organizations such as agencies and power utilities while the private sector also comes in
with needed funds in isolated cases (Pode et al., 2016). The World Bank, Development
Banks, European Union, and other cooperating partners provide concessional loans,
grants, and technical support (Altawell N, 2021). Regionally, the lack of electricity in rural
areas exacerbates poverty in sub-Saharan Africa(Lee et al., 2016; Stritzke et al., 2021).
With only 14.2% of rural electrification as of 2013, sub-Saharan Africa had the first rank
in the world with the lowest access to electricity, entailing that approximately 585 million
people had no access to electricity (Javadi et al., 2013). As such, Pachuri et al (2013)
conclude that the number of new electricity connections in sub-Saharan Africa is

surpassed by population growth.

In the Zambian context, the Demographic Health Survey (DHS) conducted by the Zambia
Statistics Agency (ZamStats), in 2018, advanced that Zambia’s access to electricity stood
at 8.4% in rural areas and 69% in urban areas, inferring that, Zambia only accomplished
a 5% and 2% net increase in rural and urban electrification, respectively, over a period of
10 years, from 2008 (Statistics Agency, 2020). Due to the fact that energy is one of the
major propagators of economic advancement, it is alarming that most localities in rural

Zambia remain without electricity (Haanyika, 2008).



With regard to the policy, regulatory and statutory regulations on which rural electrification
is based in Zambia; the National Energy Policy, 2019; the Rural Electrification Act, 2003;
Rural Electrification Amendment Act No. 20 of 2021, and the Energy Regulations Act,
2019 are the underpinning regulations (Rural Electrification Master Plan, 2009; MOE,
2019). Further, the Rural Electrification Authority was established in 2009 under the
umbrella of the Ministry of Energy and its mandate includes: managing the Rural
Electrification Fund (REF); developing strategies and monitoring systems for rural
electrification; mobilizing funding for feasibility studies; boosting subsidy-based
participation from the private sector; community mobilization; and recommending feasible
policy interventions to government (Rural Electrification Master Plan, 2009). Additionally,
REA follows the Rural Electrification Master Plan (REMP) which recognized 1,217 Rural
Growth Centres (RGCs) as priority for rural electrification (Rural Electrification Authority,
2018).

With a focus on attaining universal access to electricity, the Government of the Republic
of Zambia has formulated electrification targets of ninety percent (90%) and fifty one
percent (51%) for urban and rural areas respectively to be attained by 2030 (Rural
Electrification Authority, 2018). The overall access rate in Zambia is 34% of the total
population, urban and rural grid connectivity stands at 69% and 8% respectively and rural
access has remained low at 4.4% and 7.4% for the grid and solar connections
respectively (Central Statistical Office Z, 2012). This disparity in electrification rates
between urban and rural areas is extensive leaving 88.1% of rural localities with marginal

electricity access (Luzi et al., 2019).

In view of the low rural electrification rates, Kaoma (2021) states that improving electricity
access in rural areas through the electrification of Rural Growth Centres (RGCs) mainly
by grid extension remains a challenge in Zambia. Further, Kaoma (2021) advances that
during the last 15 years, electrification rates have marginally increased from 3 to 11% for
rural areas which not only represents the status quo of access to modern energy in these
areas but also shows the unlikelihood of attaining the 2030 rural electrification target of
51%. In furtherance of outlining the challenges hampering faster access to electricity in
rural areas in Zambia, Luzi et al (2019) also noted the key factors as; the availability of

electricity infrastructure such as transmission poles and lines as well as the willingness
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and capability of the households and Small and Medium Enterprises (SMES) to pay for

the service provision.

As a way to address the low electricity access rates, the World Bank MTF report (2019)
suggests that for households without any source of electricity, it will be important to
provide either an on-grid connection or an off-grid energy solution(Luzi et al., 2019).
Addressing high connection costs and providing flexible payment plans are likely to
increase the grid-electrification rates (Batidzirai et al., 2021). Grid infrastructure is
available in 58.4% of the Enumeration Areas (EAs) in Zambia, however, only 37.7% of
Zambian households are connected to the grid (Pode et al., 2016). The low rate of grid
connection brings the possibility to increase the grid electrification rate by around 20%
via connecting households that are right beneath existing grid infrastructure and the
penetration rate for both on and off-grid solutions can be enhanced by addressing

affordability concerns through payment plans (Luzi et al., 2019).

Further, Zambia is executing a number of projects including the World Bank-funded
Electricity Services Access Project (ESAP) which started in 2018 in order to address low
rural electrification rates (Ministry of Energy, 2020). The project was targeted at
intensification of the grid transmission lines and connection of households and SMEs as
an output-based preliminary subsidy mechanism at a cost of US$26.5 million in Northern,
Luapula, Copperbelt, North-Western, Eastern, Southern, Muchinga, Central, and
Western Provinces (Rural Electrification Authority, 2018). Output-based subsidy entails
that the beneficiaries pay a lower connection fee than the actual and Zesco Limited
connects their premises first at its own cost then Zesco Limited is reimbursed by the
project for the connection to avoid backlogs of connections(Rural Electrification Authority,
2018). Further, the Project Operations Manual (POM) (2018), for the ESAP project states
that output-based subsidy financing is two-fold: Standard connection is applied to
permanent structures and includes the cable from an electricity pole to the meter box, a
1-phase prepaid meter and three energy-saving bulbs while enhanced connection is for
grass-roofed buildings. This includes the cable from an electricity pole, a 1-phase prepaid
meter, a ready-board, and a solitary energy-saving bulb (Rural Electrification Authority,
2018).



Furthermore, the Project Operations Manual (POM) (2018), guided that the project
targeted to make available electricity connections to the national grid transmission lines
to nearly 22,000 households and about 1,000 businesses in rural areas (about 115,000

recipients, based on an average of five (5) beneficiaries per connection).

Further, the Project Operations Manual (POM) (2018) indicates that the cost of
connection for the consumers under the subsidy was US$26 for both the standard and
enhanced households and US$81 for SMEs. If the subsidy was not introduced, the
consumers would have to pay US$241 for standard households and US$191 for
enhanced households and SMEs. The targeted provinces were Luapula, Muchinga,
Northern, North-Western, Copperbelt, Eastern, Western, Southern, and Central
provinces with a total of 22,063 network extensions and reinforcement-based
connections. Central province, where the location of the research (Chibombo district) is
housed, the standard household connections for the province were the focus standing at

2,179 while enhanced households were only 77 and Commercial (SMEs) at 113.

Narrowing down to the location of the research, based on the 2010 national census report,
over 60% of Zambia’s population is located in rural areas and Chibombo district is one of
them situated approximately 90km North of Lusaka province with an estimated population
of 293,765 people as of 2010 when the last national census was conducted. The district
has notable and mostly untapped energy resource potential, i.e., solar, wind, mini-hydro,
and biomass resources whose exploitation has either been to the barest minimum or not
at all (Central Statistical Office Z, 2012; Kaoma & Gheewala, 2021). Nonetheless,
advances to address issues relating to the generation and supply of electricity continue
to be made by the government (Central Statistical Office Z, 2012). A combined total of
385 households and Small Meduim Enterprises (SMEs) were targeted under the ESAP

project in Chibombo district.

In terms of economies of scale, Chibombo is generally an agronomic region prospectively
to become one of the main national food-hubs hence increased access to electricity in
the district will provide the much-needed value addition to the agricultural potential of the
district (Statistics Agency, 2020).



In view of the foregoing, despite the existence of rural electrification subsidies, there has
been a lop-sided emphasis on electrification leaning on urban areas, which can neither
resolve the energy access problem for rural areas nor address the sustainable
development matter (Foley, 1992; Kessides, 2005; Lee et al., 2020). Guaranteeing
access to electricity for rural areas and providing economically feasible and affordable
options remains the greatest challenge (Bhattacharyya, 2012). On the other hand,
Zambia’s economic tenets have drifted away from providing subsidies on fuel and
electricity as part of the structural economic adjustment program under the International
Monetary Fund (IMF) to ensure debt relief and long-term economic stability (Feldstein,
2003). Therefore, a sustainability framework for rural electrification can help validate the
appropriateness of subsidy programs on the rate of rural electrification and bring about
the rebalancing of policy interventions for sustainable electricity access provision in rural
areas (Bhattacharyya, 2012; Downs et al., 2020; Pode et al., 2016).

Based on this background, this research analyzed the relationship between subsidies and
rural electrification and developed a sustainability framework for rural electrification that
provides a phased approach to sustainability of electricity subsidies on rural electrification
and the critical success factors for sustainable rural electrification. The framework was
expected to inform and influence policy interventions in the electricity sub-sector with

regard to rural electrification in Zambia.
1.3 Statement of the Problem

Globally, there is a financial gap between the cost of electricity and the ability of rural
populations to afford the cost which has led to low rural electrification rates, and to ensure
the seamless growth of rural electricity, it is vital to bridge this gap (Akbas et al., 2022;
Fried & Lagakos, 2021; Mainali & Silveira, 2011). Zambia, like many developing countries
is susceptible to low electrification rates (Batidzirai et al., 2021; Haanyika, 2008; Kaoma
& Gheewala, 2021). In adherence to setting 2030 electrification targets as per Sustainable
Development Goal (SDG) No.7, Zambia has electrification targets of 90% and 51% for
urban and rural areas respectively (Central Statistical Office Z, 2012; Rural Electrification
Master Plan, 2009).



Despite Zambia having set the 2030 electrification targets, only 34% of the country's
population has access to electricity with Urban and rural grid connectivity standing at 69%
and 8%, respectively (Kaoma and Gheewala, 2021; Luzi et al., 2019; Rural Electrification
Authority, 2018). Further, the majority of the people in rural communities lack financial
capacity to meet the cost of electricity connection, thus, subsidy projects are implemented
to cushion the cost of connection (Ministry of Energy, 2020). However, there is a policy
shift to remove subsidies in the electricity subsector in Zambia (Kaoma & Gheewala,
2021).

Despite the implementation of connection fee subsidy projects in selected areas, rural
electrification rates still remain low in Zambia (Ngoma, 2019).Therefore, what remains in
guestion is what influence the connection fee subsidy has had on the rate of rural
electrification and the sustainability of rural electrification projects going forward, to meet
the set rural electrification targets by 2030 in the wake of the policy shift to remove

subsidies on electricity in Zambia.

Therefore, this research strives to answer this question by conducting an analysis of the
relationship between the connection fee subsidies and rural electrification projects with
respect to Chibombo district where the Electricity Services Access Project (ESAP) was

implemented.

1.4 General Objective
The overall objective of the study was to analyse the connection fee subsidy on

sustainable electrification of rural areas with respect to Chibombo district.

1.5 Specific Objectives

1. To review the cost elements for electricity connection in Chibombo district;

2. To assess the capacity of households in Chibombo district to pay for electricity
connection;

3. To investigate the number of households connected to the national grid via the
ESAP project in Chibombo district;

4. To develop a sustainability framework for the critical success factors for
implementation and sustainability of rural electrification in Chibombo district.



1.6 Research Questions
1. What elements drive the cost of electricity connection in Chibombo district?
2. What is the capacity of households in Chibombo district to pay for electricity
connection?
3. How many households and SMEs are connected to the national grid via the ESAP
project in Chibombo district?
4. What are the critical success factors for the implementation and sustainability of

rural electrification in Chibombo district?

1.7 Significance of the Study

The findings of this study are expected to benefit the Government policy makers,
electricity utility companies, rural electrification implementing agencies, rural
electrification project sponsors and developers, project managers, contractors,
consultants and all stakeholders. They are to provide an understanding of the association
that exists between subsidies and the rate of rural electrification. The findings are to
further reveal the sustainability framework for electricity subsidies on rural electrification
hence leading to maximisation of end-user outcomes and improved electricity service

provision in rural areas.

The study is also anticipated to arm policymakers with the weaknesses as well as
strengths of applying subsidies on rural electrification in light of the shift in policy to move
away from subsidies in the electricity sub-sector and to expedite the formulation of
feasible and holistic policies to address the gaps and improve the rural electrification
access rates with respect to the 2030 set targets. The study will purposively highlight vital
aspects for possible policy interventions regarding electricity subsidies for sustainable

rural electrification in Zambia.

Finally, the study acts as a point of reference for future researchers in similar studies and
is anticipated to add to the existing body of knowledge. The study will aid researchers

identify probable areas of research hence allowing researchers to fill in the gap.
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1.8 Scope of Work for the Study

This study endeavored to analyze the relationship between subsidies and electrification
of rural areas, specifically targeting Chibombo district where the ESAP subsidy project is

under implementation.

The study sought to find out how developing a sustainable framework that provides an
analysis of the appropriateness and sustainability of electricity subsidies on rural
electrification with respect to the last mile connection fee subsidy under the ESAP project
in Chibombo district can aid in improving electricity access rates in rural areas. The study
purposively analyzed the cost components for electricity connection, and the ability of
households to afford electricity connection. The study also investigated the number of
beneficiaries of the ESAP subsidy project and strived to envisage the influence that the
connection subsidy has on the pace of electricity connections in Chibombo district.

The study was conducted in Chibombo district, being one of rural areas which has
benefited from the subsidy mechanism under the ESAP project. The study targeted
beneficiaries from households and Small to Medium Enterprises (SMEs), particularly
those connected to electricity for over 6 months in the area as key respondents. Further,
the study involved officials from the Ministry of Energy, Rural Electrification Authority
(REA), Energy Regulation Board and Zesco Limited as key informants based on their
expertise and experience in the electricity sub-sector.

1.9 Research Variables

The present research study intends to analyze the relationship that exists between
electricity connection fee subsidies and sustainable rural electrification. The electricity
connection fee subsidies will serve as the independent variable that may have a

relationship with sustainable rural electrification which is the dependent variable.

1.10 Definition of Key Terms and Concepts

For the purpose of this study, the fundamental terms and concepts will mean as follows:

Access to electricity
11



Also dubbed as “electrification rate”, is the percentage of people in a given location that

have relatively stable electricity.
Connection fee Subsidy

is an incentive, waiver, financial aid or support extended to an electricity sub-sector with

the aim of making the connection fee affordable for rural areas to connect to electricity.
Impact

is the strong effect or influence that subsidies have on the process of electrification in

rural areas.
Last mile Connection

is the drop-wire from a grid line (up to 30 meters) to the meter box with a single- or three-

phase pre-payment meter.
Off-grid connection

is an electricity connection in which the power system works independently and the

consumer is not connected to the utility's power grid lines.
On-Grid connection

is an electricity connection where the power system is connected to the utility's power grid

lines.

Rural area
is a geographical location with low population density, few households and

infrastructures, and few economic activities.

Rural electrification

is the technique of taking electricity to rural areas.

Rural electrification rate

Is the pace at which households and businesses in rural get connected to electricity in

rural areas.
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1.11 Organization of the Dissertation

The outline of the study research was organized as follows:

Chapter One: Introduction and Background- chapter one sets the tone and gives an
introduction to the research topic. This chapter gives a background to the study, outlines
and defines the research problem, identifies the main and specific objective (s) of the
study, identifies the research questions, the definition of key terms, the significance and
scope of the study and gives a description of the research variables and the organization

of the dissertation.

Chapter Two: Literature Review- gives a review of the various literature on project
management knowledge areas and contract performance. It highlights the various

theories that relate to the research topic.

Chapter three: Theoretical and Conceptual Framework- postulates the theoretical and

conceptual framework relevant to the study.

Chapter Four: Research Methodology- identifies the research methodology to be used
in the study and defines the method to be applied in the research process. It highlights
the research approach, research design, philosophy of the study, Epistemology,
Ontology, study population, sample size, data collection tools, data analysis, reliability,

validity and ethical considerations.

Chapter Five: Data Finding and Presentation- gives a presentation of the findings to
the study based on the questionnaires to be collected from eligible respondents.
Response analysis would be based on the relationships of the identified variables; and

facilitated through the application of statistical package of social sciences (SPSS).

Chapter Six: Discussion and Analysis- discusses the significance of the research
finding in light of what is already known about the research problem under investigation
and gives an in-depth analysis and interpretation of the study findings; it will explain any
new understanding about the research problem after taking the research findings into
consideration. This chapter will connect the introduction using the research questions to
the reviewed literature. In other words, the discussion was directed towards answering

the research questions
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Chapter Seven: Conclusion and Recommendation- is the final chapter and it presents

the conclusion and recommendation based on the research findings.

1.12 Chapter Summary

This chapter affords an overview of rural electrification globally, regionally and in the
Zambian context. Further, this chapter summarizes the connection fee subsidy
mechanism executed under the Electricity Services Access Project (ESAP) in Chibombo
District in Central Province, Zambia. It also highlights the objectives, research questions,
significance of the study, the definition of key terms, the research variables, outline of the
research, the scope of work of the research, and the statement of the problem which is
the heart of this research. Additionally, this chapter gives the definition of key terms and

outlines the order of the dissertation.
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CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter gives an overview of rural electrification and its associated subsidies using
past studies from various researchers. It gives a comprehensive review of literature on
rural electrification and focuses on the concepts and theories regarding the relationship
between subsidies and rural electrification; highlights the essential requirements needed
to lay the groundwork for the development of a sustainability framework for rural
electrification as well as gives a theoretical analysis of the research gaps identified in the

documented literature regarding this research topic.

2.2. Overview of the Performance of Rural Electrification

2.2.1 Global Electrification and Energy Poverty Scenario

Generally, this researcher infers that access to electricity is a topical issue in developing
countries globally owing to its role in fostering economic advancement. The World Bank
(2015), advances that roughly 1.2 billion people do not have electricity globally and nearly
95% are found in Africa and Asia. Further, the Alliance for Rural Electrification (2019),
opined that the majority of people without access to electricity reside in rural areas,

accounting for approximately 84% of the rural population.

Rural areas are attributed with many characteristics that makes it more challenging to
provide electricity to them compared to urban areas (Khandker et al., 2014; Lee et al.,
2020). Agricultural activities are central in rural areas, the ratio of labor to capital is high,
and income is on average quite low and power consumption is also quite low because of
the low number of connections per kilometer of power line and the low load per connection
(R. H. Acharya & Sadath, 2019; Sebi, 2015; Sy & Mokaddem, 2022). At the same time,
the costs per electricity connection and per supplied Kilo watt hour (kwWh) are notably high

and due to poor communication and bad terrain, operation and maintenance is more
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difficult and costly, and the quality of the power supply is often quite low (Cook, 2013;
Mulder & Tembe, 2008; M. M. Rahman et al., 2013; Shrestha et al., 2020).

Rural electrification is critical for the attainment of social and economic development and
its promoters advance that infrastructure investments in rural electrification enhance the
quality of rural life, and lead to long-term increases in rural productivity and employment
(Barnes, 2011). This results into innumerable spillover effects, such as reduction in the
extent of rural-urban migration and greater willingness of qualified professionals, including
doctors and agricultural extension workers, to serve in rural areas (Herzog et al., 2001;
Mainali & Silveira, 2011; Winkler et al., 2011). The International Energy Agency (2021),
estimates that 2.8 billion people in the world use wood or other biomass for cooking and
heating. Though more than 1.7 billion people have access to electricity currently, energy
poverty persists, thus the growth rate will need to double by 2030 to reach 100% access
(Sweileh, 2020).

The Energy Poverty Observatory (2021), defines energy poverty as the nonexistence of
vital energy services to individuals and households. Further, Hills (2012) defines energy
poverty as when the cost of basic living needs in energy is more than the social average,
and the residual income is lower than the official economic poverty line. Similarly, on the
basis of affordability, the EU Energy Observatory described energy poverty as a situation
in which sufficient energy to meet domestic needs is unaffordable (Sebi, 2015). In short,
affordability of energy is a complex phenomenon to define, conceptualize, and empirically
operationalize(Barnes, 2019; Sovacool et al., 2012).

As such, it can be deduced by this researcher that energy poverty is a major hindrance
to socio-economic advancement. Energy poverty is an issue for both developed and
developing countries, but within dissimilar contexts (Adusah-Poku & Takeuchi, 2019;
Gafa & Egbendewe, 2021; Vera & Langlois, 2007). Energy poverty in developed countries
relates to the issues of affordability and energy efficiency (Khundi-Mkomba et al., 2021).
In developed countries, there is greater infrastructure coverage and equitable access to
modern energy sources while energy poverty in developing countries refers to a lack of
access to modern energy sources required to provide modern energy services
(Ntaintasis et al., 2019; OECD, 2020; Thomson et al., 2017). It can be explained by the
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lack of infrastructure, well-functioning energy services markets, and adequate income to

afford modern energy sources (Awan et al., 2022a).

Additionally, the United Nations Sustainable Development Goals (SDGs) have
amalgamated clean and affordable access to energy as the 7th goal because energy is
pivotal for economic development and well-being (International Energy Agency et al.,
2021; Pachauri et al., 2013). However, as advanced by Awan (2022), the increase in
volatility of energy prices, limited access to modern fuel and the resultant financial burden
on the households have led to an increase in energy poverty which is widely prevalent in

developing countries.

2.2.2 On-Grid Regional Rural Electrification and its Financing

The rate of electrification is disturbingly slow in most developing countries especially
those situated in Africa (M. M. Rahman et al., 2013). Further, Rahman et al. (2013) allude
that the major issues accounting for the slow electrification include; the lack of
organizational autonomy, lack of funding and non-cost reflective tariffs which can only be
overturned by prioritizing system investment, community involvement, advancing anti-
corruption features, standardized practices and performance-based incentives while
excluding political influence. As propagated by Litzow et al. (2019), electrification rates
need to more than quadruple to meet international goals of universal access by 2030 and
believes that lack of progress is partly driven by a misalignment between academic
research and the information needs of policy makers predominantly with regard to the

development of rural areas.

From a developing country perspective, the majority (64%) of the people who do not have
access to electricity live in South Asia and Sub-Saharan Africa (Shrestha et al., 2020).
Among the major countries in South Asia where 493million people are without electricity,
Bangladesh which is the second largest country after India in terms of the number of
people who do not have access to electricity faces inordinate challenges in that despite
the implementation of Mini-grid projects and the rate of rural electrification remains low
due to the population growth rates being higher than the electrification rates (Arango-
Manrique et al., 2021; Feron & Cordero, 2018; Lopez-Gonzalez et al., 2019).
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The foregoing is a scenario which this researcher deduces is the case in many developing
countries. In its new policy scenarios of 2010, the International Energy Agency (IEA)
predicted that 1.2 billion people will still lack access to electricity in the year 2030 and
most (87%) of them will be living in rural areas (IEA et al., 2010). Though the growth of
rural electrification is on course, there is still a long way to go and more deliberate efforts
are required to provide electricity coverage to all people within a reasonable amount of
time (Javadi et al., 2013; Van Der Hoeven, 2013).

The inability of most rural dwellers to meet the cost of rural electrification tops the list of
the reasons for the low rates of electrification and as much as grid extensions are deemed
cheaper than off-grid systems such as mini-grids, solar systems or wind turbines, the per
capita income of developing countries plays a major role in determining the rate of
electrification in the rural communities (Gujba et al., 2012; Muhoza & Johnson, 2018). As
advanced by Barnes et al (2014), countries with comparatively high per capita income
tend to have higher rates of rural electrification and the percentage of rural populations
that adopt electricity when it becomes available is also higher in wealthier countries.

The cost of providing universal access to energy by 2030 is estimated to be $35 billion
annually (IEA, 2021; Lopez-Gonzélez et al., 2019). As such, in order to tackle the
financing challenge for rural electrification, various governments are obliged to offer
subsidies for electricity to generation distribution companies and consumers(Lee et al.,
2020; Mainali & Silveira, 2011). Governments provide subsidies to develop the rural
electrification systems but communities are expected to operate and manage the system
on their own as it has been discovered to be impracticable to operate and manage the
system with local resources which calls for scaling up of the systems to meet the
expected outcomes (Foley, 1992; Haley & Haley, 2008; M. M. Rahman et al., 2013). The
financing problem, therefore, is a major challenge in fast-tracking execution of rural

electrification projects (Javadi et al., 2013).

2.2.3 Categorization of Electricity Subsidies

The support mechanism of subsidies is the most common globally especially in
developing countries resulting in non-cost reflective connection fees and tariffs as

advanced by Cuts (2020). Despite the benefits of subsidizing electricity being undisputed,
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having an applicable subsidy and delivery mechanism is challenging and largely depends
on political will (Sedai et al., 2021). There are three (3) broad categories of electricity
subsidies, namely; supply-side or production subsidies, consumption, and connection
subsidies (Badcock & Lenzen, 2010).

Supply-side subsidies are administered by central Governments to utility companies for
generation, transmission, and capital costs and may involve operational costs (Carbaugh
et al., 2012). For Zambia, an example of such a subsidy is the Kariba North Bank project
partly financed by the Euro bond (Luzi et al., 2019). The downside of supply-side
subsidies is that they are highly regressive in that they are allocated proportionately to
consumption resulting in well-off households mostly in urban areas benefiting the most
from them (Pode et al., 2016). Despite their regressive nature, Carbon (2016) advances
that supply-side subsidies are quite common in sub-Saharan Africa with Zambia,

Botswana, and Malawi subsidizing power production.

Consumption subsidies are the most common subsidization in developing countries and
are applied via the Increasing Block Tariff(IBT) or Volume Differentiated Tariff(VDT)
systems (Sergi et al., 2018). IBT is an electricity pricing structure that charges lower tariffs
to the first block of consumption and higher tariffs to higher blocks of consumption and is
the subsidy regime applied in Zambia where Zesco Limited subsidizes units under
200kilowatt/hour making subsistence electricity affordable for low income households
(Luzi et al., 2019). However, Cuts (2020) propagates that these subsidies are largely not
targeted or well designed and often lead to financial loss for the power utilities. VDT on
the other hand involves charging a single rate for total units consumed and the highest
tariff matching a household’s total consumption (Mugisha et al., 2021). That is, if the
lifeline tariff is exceeded, the entire consumption is charged at a higher tariff rate, hence
the consumption bands need to be determined without imposing huge financial burdens
on the low income households and such a subsidy system is not commonly applied in
sub-Saharan Africa (Kojima et al., 2016).

Lastly, connection subsidies relate to the reduction of the cost power utilities attach to
connecting a household or institution to the grid power lines which involves provision of

the poles, wiring and a transformer (Energy Regulation Board, 2022). These subsidies
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are increasingly common in developing countries as a way of increasing access to
electricity services in order to work at attaining universal access by 2030 and also
because from time in memorial connection fees have always been very high and in some
instances so high that they tend to be equivalent to some households’ monthly income
therefore, poor and rural communities are greatly assisted in this regard (Thomas et al.,
2020).

Therefore, this researcher emphasizes that the focus of this research is the connection
fee subsidies and not the tariff subsidies (IBT and VDT) as there is a tendency for the two
parameters of tariff subsidies to be misunderstood as synonymous to connection
subsidies.

2.2.4 Regional Off-Grid Rural Electrification Case Studies and Financing

As already alluded to, the general consensus is that on-grid systems are more financially
manageable than off-grid systems for rural areas but the view by Winkler et al. (2011) is
that off-grid micro-grids (solar home systems, mini-hydros etc.) tend to have substantial
benefits despite the cost. However, Aweke (2022) propagates that in spite of the
noteworthy gains that micro grids offer, their widespread deployment in rural electrification
programs has been quite slow attributed to their complex financial structure and technical
configuration, high upfront costs, pronounced financial risks, and convoluted business
models (Aweke & Navrud, 2022).

In support of Aweke (2022)’s conclusions, it is a norm to find technical and monetary
support mechanisms in developing countries provided by central and local governments
through subsidies, Cooperating partners or Public-Private Partnerships (PPPs) (Adusah-
Poku & Takeuchi, 2019; Aklin, Harish, & Urpelainen, 2018; Dogan et al., 2021; IEA et al.,
2010; Shrestha et al., 2020) . The present mechanisms differ expressly contingent on the
project’s financial structure, the area, and the technological priorities of the micro grid
system; however, it is evident that in the past few years, support mechanisms such as

these have had a vital impact on the adoption rates and social acceptance of micro grid
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systems and rural electrification projects in general (Batidzirai et al., 2021; Simdes &
Leder, 2022; Winkler et al., 2011)

In addition, national governments have also employed many policy interventions for their
rural electrification projects which also include tax incentives and concessions from global
funding agencies (Benalcazar et al., 2020). An example of the large-scale application of
these policy interventions and financial support mechanisms is the Nigeria Electrification
Project (World Bank, 2018). The project was funded by the World Bank and its aim was
to deploy hybrid mini- and micro grids to roughly one million Nigerian households and
micro, small, and medium enterprises and to achieve this objective, the project consisted
of four components and the combination of two dissimilar support mechanisms which
were subsidies and performance-based grants. As indicated by the World Bank (2018),
one of the subcomponents of the project was done through a tendering procedure of grant
subsidies for micro grids in preselected rural areas which were awarded based on several
eligibility criteria and contingent on the number of connections. This researcher therefore
deduces that the red-tape associated with this process adds to the slow rate of the rural
electrification and bias associated with the selection of areas for electrification in light of

the hierarchical and mostly politically influenced approvals that are required.

A second example is in the United Republic of Tanzania where the local Rural
Electrification Agency provides financial support to the use of micro grids by using
matching grants, where the agency matches the community or private financial
contribution to the project at 1:1 match (Riva et al., 2017; Sergi et al., 2018; World Bank
Group et al., 2017). In addition to the governmental support, performance grants and
long-term loans are provided, where the former is based on the quality of service, and the
latter includes low long-term interest rates(Tsuchiya et al., 2020). As can be construed by
this researcher from the Tanzanian scenario, with the inflation rates that keep steadily
soaring, the interest rates follow suit and Governments in developing countries are
weighed down with the debt burden of settling the loans for rural electrification among
other loan facilities and with low economic returns from the electrified areas, political will
to continue with the rural electrification dwindles resulting in discontinued or fewer rural

electrification projects.
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The third reference point is the Ministry of New and Renewable Energy (MNRE) of India
which launched the Off-grid and Decentralized Solar Applications Programme in 2016
whose objective was to offer financial support in the form of capital subsidies of up to 90%
depending on the planned use of the project, participants involved, and installed capacity
(Heynen et al., 2019). Also in 2016, the Government of Indonesia established a set of
regulations with the aim of electrifying the residual remote locations of the country (nearly
15% of its population) using off-grid solutions however, the program experienced several
delays due to the lack of funds and lack of local agreements (Isa et al., 2021; Permana
et al., 2021).

Lastly, the Cambodian electrification fund incentivized micro grid investments via grants,
subsidized fees, and zero-rated loans with the provision of funding depending on several
eligibility conditions, such as the technology employed, locality, and fiscal indicators (Lao
& Chungpaibulpatana, 2017; Saing, 2018).

2.2.5 Performance of Rural Electrification in the Zambian Context

In the Zambian context, electricity access has remained low and is a serious concern to
policy makers, cooperating partners and the deprived localities (Kaoma & Gheewala,
2021). Merely 34% of the nation’s total populace has electricity with urban and rural
electrification rates at 69% and 8% respectively (Central Statistical Office Z, 2012; Rural
Electrification Master Plan, 2009; Rural Electrification Authority, 2018). There are two
broad consumer categories in the electricity sector: the non-mining retail category, whose
tariffs are set by the Energy Regulation Board (ERB), and the mining sector, where tariffs
are governed through long-term Power Purchase Agreements (PPAs) and for both these
categories, tariffs and revenues are below cost recovery (Ministry of Energy, 2020).

Zambia faces the crucial undertaking of developing additional sources of electricity and
adapting the transmission and distribution networks to cater for the growing demand of
electricity (Ministry of Energy, 2020; MOE, 2019). Therefore, according to the Ministry of
Energy Renewable Energy Strategy (2021), Zambia has taken a number of off-grid

renewable energy projects aimed at increasing electricity access to its rural population
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which include the 60 kilowatt solar system by the Rural Electrification Authority in
Mpantha district, Imegawatt mini hydro plant in shiwangandu, biogas projects along the
line of rail under the Netherlands Development agency (SNV), biomass Improved cook
stove projects in Central, Eastern, North-Western provinces as well as refugee camps
under the World Bank and Green Climate Fund ,energy efficiency projects under the

European union to mention but a few.

However, despite the numerous initiatives, rural electrification stands at 8% with 4.4%
and 7.4% for the grid and solar connections respectively in comparison to urban
electrification that stands at 69% (Kaoma & Gheewala, 2021; Luzi et al., 2019; MOE,
2019; Muhoza & Johnson, 2018). As a way to accelerate rural electrification,
Tambatamba and Kumwenda (2018) suggest that apart from methods of electrification
such as grid extension and standalone systems, hybrid systems which are a combination
of two or more electrification methods comprising of Solar PV panels, wind turbines,

battery bank, inverters and biogas generator should be propagated.

Furthermore, the Government, through REA, executed the Electricity Services Access
Project (ESAP) funded via a $26.5 million loan facility from the World Bank and a $7
million grant from the Swedish International Development Agency (SIDA). Further, the
project had $2.7 million as contribution in-kind from REA and Zesco Limited (Rural
Electrification Authority, 2018).

The ESAP was implemented in North-Western, Luapula, Northern, Copperbelt, Southern,
Eastern, Central, Muchinga and Western provinces where REA has the obligation to
serve as defined by the REA Act (Rural Electrification Authority, 2018). The project was
extended as of April, 2022 for another year and there is therefore need to ascertain the
extent to which the connection fee subsidy advanced rural electrification. The area of

focus is Central Province narrowing down on Chibombo district.

2.3 Literature Based on Research Objectives

The relevant literature related to the research objectives is outlined below.
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2.3.1 Cost Elements of Electricity Connection

Globally, the cost of electricity connection is a topical issue for developing countries, and
in the context of African countries, electricity connection charges are very high, both
relative to local incomes and relative to connection charges in other parts of the world
(Kojima et al., 2016). World-over, the cost parameters for the connection fee are generally
linked to the cost of infrastructure required for the utility company to provide the
connection and the logistics associated with it but most consumers are mostly not aware
of these cost parameters and just focus on how high the cost of connection is (Mugisha
et al., 2021; Oviedo-Cepeda et al., 2020; Sergi et al., 2018; Simdes & Leder, 2022). With
regard to Africa, the wholesale costs for generation and distribution of electricity in many
parts of Africa are high, however, in many countries, regulated tariffs are set below a level
that would allow utility firms to recover these costs (Kojima et al., 2016; Reber et al.,
2018). The possible losses from connecting more customers make it imperative for
distribution utility companies to set high connection charges which both reduce the
demand for connections and recover future losses from those customers who do connect
(Kojima et al., 2016).

For instance, in Ethiopia, the national utility decided to permit customers to pay for the
connection charge over time, thus lowering the financial barrier to adoption of electricity
and the outcome of an impact assessment analysis conducted by Golumbeanu and
Barnes (2013) reported that numbers of households who adopted electricity increased

because they could spread out the connection cost over a period of time.

Golumbeanu and Barnes (2013) further conclude that high electricity connection charges
are likely the most noteworthy obstacle to improving electricity access in the Sub-Saharan
Africa region. Notably, this researcher infers that connection-charge intervention
programs are an important component of strategies for rural electrification. However,
according to Reber et al (2018), they are not a cure for all challenges facing electricity
companies in Sub-Saharan Africa and corresponding programs to foster more use of
electricity should consist of credit provision for new businesses and incentives for
households to embrace efficient electric appliances. Further, Blimpo et al. (2018) advance
that the low electrification rates and high connection charges that are common in the Sub-
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Saharan Africa region culminate from setting regulated electricity tariffs too low. The
resultant effect is that utility companies lose revenue from each connected customer and
low electricity consumption by households creates the difficulty of recovering the cost of
providing a connection (Blimpo et al., 2018). As such, Bos et al (2018) propagates that
for each possible choice of the regulated tariff, the optimal upfront connection charge is

computed that will maximize profits for the utility in its service territory.

Additionally, in the context of micro-grid systems, setting viable tariffs is in developing
countries is a mammoth task because while micro-grids are mostly construed as less
costly solutions for rural electricity provision, they distribute electricity that is more costly
than what prevailing on-grid consumers in metropolitan areas pay for (Isa et al., 2021,
Lao & Chungpaibulpatana, 2017; Reber et al., 2018; Saing, 2018). As Heynen et. al
(2019) opine, averaging the cost for each consumer in a wider customer spectrum permits
parastatal utilities to implement same tariffs and connection fees that successfully cross-
subsidize expensive to aid are cheaper ones. As further advanced by Akbas (2022), these
tariffs may further be directly subsidized through government or donor-aided projects,
resulting in parastatal utilities charging tariffs which are lower than their normal cost of
amenity provision hence waiving the cost of connection fees for new customers. Thus, as
concluded by Bazilian et. al (2012), the connection fee that a single consumer pays is not
reflective of the full cost of service provision to that consumer but rather the average cost

across the spectrum of the grid system.

In view of the above, this researcher construes that higher tariffs are associated with lower
optimal connection charges and higher electrification rates. Nonetheless, Long (2018)
advances that due to households’ low willingness to pay for electricity services, the
equilibrium electrification rates are much lower and future advances in electrification will
require higher incomes, increased coverage of the distribution network, and lower

connection costs.

In the Zambian context, the scenario is the same as the region in that the power utility
(Zesco Limited) equally has tariffs that are not cost reflective and in order to keep afloat,
some form of compensation is realized through the cost of connection (IMF, 2017). The

estimated investment cost of rural electrification in Zambia is USD 50 million annually
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(Baurzhan & Jenkins, 2016; Pachauri et al., 2013). The government is mainly focused on
grid-extension projects and has executed 160 grid-extension projects, 421 solar-home
systems, and one solar micro grid through the rural electrification agency (Rural
Electrification Authority, 2018). Costs per connection contrast by factors such as distance

from the grid, voltage, and terrain (Luzi et al., 2019) .

In 2016, the Zambian electricity sub-sector lost about US$300-400 million as a result of
underpricing electricity, and as such, there were inadequate funds for operations,
maintenance, and the capital expenditures needed for plant refurbishment and expansion
(World Bank, 2017). This financial situation for the power utilities was exacerbated, when
in 2015 and 2016, due to the substantial drop in hydro reservoir water levels, Zesco
Limited had to start importing costly emergency power (Energy Regulation Board, 2021).
The cost components for the connection fees include the cost for the poles, conductors,
service cables (drop-down cable), transformers and transportation and these connection
costs are assessed relative to prevailing market rates and location at a given period and
in consultation with REA and Zesco Limited (Energy Regulation Board, 2021).

Further, in line with the issue of cost reflectivity, worthy of note is that the Energy
Regulation Board in its 2022 call for public opinion on Zesco Limited’s application to
increase connection fees by about 500% for domestic consumers and to increase
connection fees for commercial customers by about 970% as shown in table 3, indicated
that Zesco Limited’s application was premised on the need for cost reflective standard
connection fees to enable faster customer access to the electricity grid while not affecting
its financial sustainability and operational efficiency. The application is still under review
after subjection to public opinion. Table 3 shows the current connection fees and the

proposed revision that is still under review.
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Table 0.1 Current Zesco Limited Connection fees and Proposed Adjustments

CUSTOMERS IN HIGH DENSITY DEMARCATED AND RETICULATED AREAS

Proposed
Service Category Description Current Fees (K) fees (K)
1 Phase Overhead 769.00 | 4,600.00
NEW CONNECTION 3 Phase overhead 1,430.00 15,300.00
1 Phase Underground 890.00 | 6,800.00
3 Phase underground - 20,900.00
1 Phase Overhead to 3 phase overhead 1,137.00 13,000.00
UPGRADING 1 Phase overhead to 3 phase underground 1,844.00 20,900.00
1 phase Underground to 3 phase underground 1,220.00 10,800.00
CUSTOMERS IN LOW DENSITY DEMARCATED AND RETICULATED AREAS
Proposed
Service Category Description Current Fees (K) fees (K)
1 Phase Overhead standard 2,873.00 13,300.00
1 Phase Overhead (Servants Quarter) 769.00 | 4,700.00
NEW CONNECTION 3 Phase Overhead 4,887.00 28,800.00
1 Phase Underground 3,358.00 15,800.00
3 Phase underground 5,342.00 34,300.00
UPGRADING 1 Phase Overhead to 3 phase Overhead 1,979.00 13,300.00
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1 Phase overhead to 3 Phase Underground 2,873.00 13,000.00
1 Phase Underground to 3 Phase Underground 2,686.00 20,900.00
3 Phase Overhead to 3 Phase Underground 1,220.00 10,800.00
CUSTOMERS IN UN-DEMARCATED HIGH DENSITY AREAS
Proposed
Service Category Description Current Fees (K) fees (K)
1Phase Overhead Standard 1,709.00 7,000.00
NEW CONNECTION 3 Phase overhead 3,159.00 20,300.00
1 Phase Underground 2,124.00 9,000.00
3 Phase underground 3,642.00 24,600.00
1 Phase Overhead to 3 Phase Overhead 3,642.00 24,600.00
UPGRADING 1 Phase overhead to 3 Phase Underground 1,558.00 15,300.00
1 Phase Underground to 3 Phase Underground 22,900.00
3 phase Overhead to 3 Phase Underground 2,265.00 15,100.00

Source: Energy Regulation Board, 2021
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In view of the above, this researcher deduces that a consensus between the financial
viability of the power utility (Zesco Limited) and the passing on of cost reflectivity to the
consumer connection fees has to be reached for the sake of economic posterity and

security of supply of electricity to rural communities.
2.3.2 Capacity of Households to Pay for Electricity Connection

As this researcher construes, it has long been claimed that rural electrification greatly
improves the quality of life and focusing on lighting alone, it brings benefits such as
increased study time for school children, entertainment and information via television,
extended hours for Small and Medium Enterprises (SMEs) as well as a greater sense of
security. Globally, as advanced by the World Bank in the Independent Evaluation Group
(IEG) report of 2008, the people who live in rural areas greatly appreciate these benefits
and are willing to pay for them at levels more than sufficient to cover the costs concluding
that the Willingness to Pay (WTP) for electricity is high, exceeding the long-run marginal
cost of supply (World Bank, 2008).

However, as can be deduced by this researcher awareness of the benefits of electricity
does not equate to experiencing those benefits without the ability to pay for them. As
advanced by Khandker et al (2014), only 7 percent of dedicated energy sector projects
have an explicit poverty-reduction objective entailing that poverty reduction is yet to
become the central concern for energy projects, and there is seldom deliberate attention
to incorporation of the underprivileged or to pro-poor definitive actions. Hence, the driving
force is energy access to meet the set Sustainable Development Goals (SDGs) with
poverty reduction as a secondary element observed as a result of electrification after
project close out hence this factor is rarely incorporated at project design of electrification
projects (Aklin, Harish, & Urpelainen, 2018; Boliko & lalnazov, 2019; Mller et al., 2021).

Two aspects reinforce this anti-poor pattern in electrification as advanced by Bos et. al
(2018) which are firstly which localities to connect and secondly which ones can pay for
electricity connection once the grid is extension is implemented. Mostly, settlements to
be connected to the grid are recognized on a “least cost” premise that is advantageous

for settlements near the existing grid, roads, and towns and this approach is encouraged
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in order to safe guard the financial viability of the electrification projects in a number of
countries (Boait, 2014; ESMAP, 2007; Pathak, 2020; World Bank, 2017). For instance,
the Peru Rural Electrification Project altered community prioritization from the
government’s “social criteria” to a least cost approach an even if it enhances the financial
sustenance of the power utility, there is a clear trade-off with reaching the underprivileged
communities (Feron & Cordero, 2018). As such, this researcher deduces that there is
need for countries to advance the cause for inclusion of social variables in both project
design documentations for Government-funded rural electrification programs as well as
in the eligibility criteria for electrification project proposals submitted for funding from
either local or international donors in order to foster pro-poor community driven

electrification projects.

In most countries, including sub-Saharan Africa, Rana B.T et. al (2019) propagates that
growth in rural electrification comes from extensive growth (spreading the grid to new
areas) rather than intensive growth (providing connection in already electrified areas).
Further, Baurzhan & Jenkins (2016) advance that once electricity extends to a rural area,
the connection charge is a hurdle that prevents the poor from connecting to the grid, even
though the benefits they would derive and foreseen WTP would exceed the cost of supply.
Additionally, as indicated by the World Bank (2017), even in areas that have had an on-
grid power line for 15-20 years, it is not uncommon for 20 to 25 percent of households to
remain unconnected and the off-grid scenario is even worse since off-grid systems are
already costlier than On-grid ones. This is exacerbated by the absence of credit markets
in most cases which entails that households cannot borrow to pay the connection charge
and only a very small number of donor-supported projects have either extended credit to
customers (for example, the Second Accelerated Rural Electrification Project in Thailand)
or allowed the connection charge to be paid over a number of years (Benalcazar et al.,
2020; Muhoza & Johnson, 2018).

And because the majority of the poor are unable to connect, progressive tariff structures
have proved to be regressive subsidy schemes under donor aided projects in order for
better-targeted connection charges to be consistent with the priority of ensuring that the
poor benefit directly. (Awan et al., 2022b; Blimpo et al., 2018; Lee et al., 2020). The case

of Solar Home Systems in Indonesia shows that consumer subsidy remains important
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and its removal restricts the dealers’ ability to provide credit for customers and for
potential users to access Photo Voltaic Energy Service (PVES) and that despite its market
potential, sales decreased significantly from nearly 60 to 5 units per month (Immaculata
Taufi, 2007).

Additionally, as advanced by Setyowati A. (2021), the rural consumers who succeed in
connecting to power benefit from a lifeline tariff which is a low tariff rate (usually a fixed
charge) for consumers who utilize electricity beneath a particular consumption threshold,
usually 25 kilowatt hours (kWh) per month, but as a result of lack of information, numerous
customers needlessly limit consumption thinking they save on money but the opposite is
the case. As such, full benefits of electricity provision to the rural areas are not being
gotten: firstly, poorer households are mostly incapable of connecting to the grid, and
secondly, those that in due course manage to connect to electricity via subsidy schemes
have insufficient information to allow them to obtain their maximum benefit due to
omission of components at project design and inception stage of electrification projects
(AKlin, Harish, & Urpelainen, 2018; Baurzhan & Jenkins, 2016; Cook, 2013; Harish et al.,
2014; Pachauri et al., 2013; Rana Bahadur Thapa et al., 2019; Sadath & Acharya, 2017).
Blimpo et. Al. (2018) further advances that for a number of electricity distributors in Sub-
Saharan Africa, addition of a new residential customer is loss-making due to high
wholesale cost of electricity, controlled low retail tariffs, and the characteristic low
consumption of residential users. As such, high connection charges are the best way for
distribution utilities to make up the losses from connecting new customers (Bos et al.,
2018; Oviedo-Cepeda et al., 2020).

Since it takes time to put in place effective social safety nets for cost reflective tariffs to
keep utilities afloat, the International Energy Agency (2010) advised that governments
need to have deliberate options for supporting the transition of the poor to afford cost
reflectivity of tariffs including; momentarily upholding universal subsidies on fuels and
electricity that are better targeted at the poor and are more significant in their household
budgets as well as presenting short-term measures to ease the impact of tariff increases
on the poor using where possible, volume differentiated tariffs or connection charge

subsidies.
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In view of the foregoing, this researcher suffices to construe that community- led project
designs such as installment/credit mechanisms for connection fees and consumer
sensitization on productive uses of electricity that have need to be extensively advanced
if the capacity of rural communities to pay for both connection and consumption is to be

significantly improved.

Narrowing down to Zambia, according to the International Monetary Fund (IMF) (2018),
Zambia recorded sturdy growth in the decade dating from 2017 but earnings remained
highly skewed with poverty still prevalent. Further, according to the Living Conditions
Monitoring survey conducted by Central Statistical Office (2016), annual Gross Domestic
product (GDP) growth averaged 6.7 percent in the period 2001-2015 with an estimated
40.8 percent of Zambians living in abject poverty (below US$1.90 per day, purchasing
power parity terms) hence rural poverty, at 76.6 percent, is more than three times the rate
of urban poverty, at 23.4 percent. Further, the richest 10 percent of households accounted
for 56 percent of total income while the poorer half households accounted for 7.3 percent
with the Gini coefficient (statistical measure used to calculate income inequality within a
nation) reported to be 0.69 (severe income gap) and overall poverty rate of 54.4 percent

with a huge divide between rural and urban areas (Central Statistical Office, 2016).

Additionally, with almost 77 percent of the rural population in Zambia living below the
poverty line, the present grid connection fee and the requirement that it is to be paid
upfront is a huge barrier to electricity access even in places where the grid exists (World
Bank, 2017). Therefore, as a matter of emphasis, more effort is needed not only to
encourage quicker economic growth but also to warrant planned pro-poor policies are
executed so that growth vis a vis rural electrification is more inclusive (Blimpo et al., 2018;
World Bank, 2017).

With regard to electricity pricing, Zambia has some of the lowest electricity tariffs in Africa,
including a lifeline tariff for households of K0.47 per kilowatt hour (kwh) for residential
consumers that use less than 200 kwh per month(Energy Regulation Board, 2021). The
lifeline tariff is literally on a 1:1 ratio basis (K1:1kwWh) and the K150 per K50 bag of
charcoal lasts a week compared to an equivalent amount of 150 units that can last a

month when energy efficient appliances and lighting is utilized (Ministry of Energy, 2020).
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However, as opined by (Ngoma, 2019), people’s perception of high connection fees is
also the same for tariffs due to lack of sensitization. Further, with regard to subsidies, the
richest 20% of households receive about 70% of the electricity subsidies while the poorest
20% of households receive less than 1% of the electricity subsidies (PMRC, 2017).
Further, some schools of thought have challenged ERB and the Ministry of Energy to find
avenues in which Zambians can profit from its local copper resources to getting
preferential pricing as a substitute for the cost plus pricing model currently in use and that
Zambia being Africa’s second-largest copper producer, it needs to leverage its large
copper reserves to immensely electrify the country, and subsidize rural and peri-urban
areas electricity connections and supply costs (Downs et al., 2020; Luzi et al., 2019;
Stritzke et al., 2021).

In this regard, the Zambian Government has developed an Integrated Resource Plan that
takes into account the envisaged production of 3 million tonnes of copper in the next 10
years, amplified regional demand and improved energy mix (CIG Zambia, 2022). The
results from the Integrated Resource Plan (IRP) covering a 30-year period (2022 — 2052)
developed by CIG Zambia on behalf of Government under UKAId funding for the
electricity sector shows that to meet the projected demand of about 8,000MW by 2030,
the country needs approximately US$10.78 billion of investments in generation,
transmission and distribution. In addition, Government will need to encourage
investments in electrification initiatives, including off-grid systems at an estimated cost of

US$ 2.93 billion to realize universal access to electricity.

Further, what is of note is that the IRP covers tariff setting principles which include; making
sure that cost-reflective tariff rates are attained while ensuring that affordability and social
equity rules are adhered to; ensuring safety of the exposed by providing a constant lifeline
tariff band at an affordable level; creating a course of action towards applying cost-
reflective tariff rates to all consumers capable to pay them that is as gradual as possible
within the stipulated period (CIG Zambia, 2022). Therefore, this researcher suffices to
deduce that the issue of creating a common ground between keeping the power utility
financially afloat and enhancing the buying power of consumers to afford connection and
consumption of electricity is envisaged to be addressed in the implementation of the IRP

but this still remains a theoretical goal on paper that seems far-fetched.
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All'in all, the electrification of rural communities world-wide, regionally and in the Zambian
context requires subsidization due to the related cost of connection which these areas
cannot afford but still is used by utility companies as a fallback for the non-cost reflective
tariffs (Awan et al., 2022b; Batidzirai et al., 2021; Carbaugh et al., 2012; Haanyika, 2008;
Kaoma & Gheewala, 2021; Sedai et al., 2021; Tambatamba & Kumwenda, 2018).

Thus, specifically looking at the Electricity Access Project (ESAP) in Zambia, the subsidy
subcomponent is aimed at supporting last mile connections to about 22,000 low-income
households and 1,000 Small and Medium Enterprises (SMEs) (about 115,000
beneficiaries) in rural areas and is based on an Output Based Approach(OBA) with
results-based financing partially subsidizing the cost of new connections for low-income
households and SMEs at ZMW 250 and ZMW 769 per connection respectively (Rural
Electrification Authority, 2018). To assist Zesco Limited to connect rural households and
SMEs to the grid network, the project compensates Zesco Limited for the cost of
connections less the subsidized connection fee to be paid by consumers and according
to the Project Appraisal Document (PAD), when the consumer connection fee subsidies
were introduced, they included inflation, feedback from residents in the targeted areas,
and the assumption that consumers willing to pay ZMW 250 are expected to use more
electricity, which would raise the overall project viability (World Bank, 2017). Furthermore,
in order to advance affordability of the subsidies, the Project Operational Manual (POM)
indicates that payment plan options are made available for consumers to pay the
connection fee utilizing a combination of mobile money and/or a deferred payment
mechanism that is set up by Zesco Limited and the K250 for household connections is
spread in a three (3) month period (Rural Electrification Authority, 2018).

Despite the conventional need for subsidies to cushion the cost of connection for rural
communities, Zambia’s economic tenets have drifted away from providing subsidies on
fuel and electricity as part of the structural economic adjustment program under the
International Monetary Fund (IMF) for the extension of the pay-back of the USD1.3billion
debt (IMF, 2017). Thus, as deduced by this researcher, the shift in tenets casts a shadow
on the sustainability of subsidy-based rural electrification projects, the capacity of rural
communities to pay for the connection fees and consequently the rate of electrification in
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rural areas. As such, as advanced by the World bank IEG evaluation report (2018), there
still is need to further analyze subsidies, because the poverty dimension of rural
electrification can be addressed through cross-subsidization as well where the urban

consumers pay more for power to cushion the rural communities.
2.3.3 Global, Regional and Local Urban/Rural Electrification Rate Trends

The United Nations Sustainable Development Goal (SDG) No.7 endeavors to safeguard
access to inexpensive, dependable, viable and modern energy for all and numerous
bodies of literature advance that access to a consistent and cheap supply of electricity
and clean cooking fuels contributes to improved, and more productive lives (Aklin, Harish,
Urpelainen, et al., 2018; Dinkelman et al., 2011, International Energy Agency et al., 2021,
Schroeder et al., 2019). To sustain progress toward SDG7, the World Bank has
established a Global Tracking Framework (GTF) that measures growth in energy access
periodically and is a combined set of parameters toward attaining clean energy access
as well, with growth in electrification taking the center stage (International Energy Agency
et al., 2021).

The 2017 Global Tracking Framework (GTF) report on electrification indicated that in
2016, the world gradually advanced toward universal access to electricity, with the
worldwide electrification rate reaching 87.4% from 85.7% in 2014. For the first time since
1990, global access penetrated the usual threshold of 1 billion in 2016, a bit lower from
1.04 billion in 2014 and an additional 135.7 million people were electrified each year
during 2014-2016 (World Bank, 2016). However, taking into account population growth,
the annual net increase in population with access is only 49.3 million during the period
(Simbes & Leder, 2022). Though this development was encouraging, the rate of
electrification in the following years leading up to 2030 need to further hasten to meet the
2030 targets (Altawell N, 2021).

Aklin et.al. (2017) advance that the total electrification rate globally increased by 1.27
percentage points per year from 1980 to 2010 based on their global data base for rural
electrification report and it is evident that this estimate contrasts with that of only 0.37
percentage points from the World Bank’s Global Tracking Framework. Aklin et. Al. (2017)

further argue that their information is more thoroughly attained since it has no interpolation
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of observations over time or within locations and construes that the World Bank has under
calculated progress in electrification over time even for years beyond 2010. Therefore,
this researcher deduces that if the concern by Aklin is founded, there will be need for a
reconciliation of electrification percentage points per year and methodologies used to
derive them with the world bank going forward in order to clear the grey area that has
been highlighted with regard to the methodology used by the World bank to determine
the percentage of electrification increase annually.

Globally, the rural electrification rates in developing countries give rise to concern with
1.2. billion people lacking access to electricity, 2.8 billion relying on wood or other biomass
for cooking and heating (IEA, 2021). About 80% of those without access to modern energy
reside in rural areas amounting to approximately 960million rural people having no access
to electricity. Although more thanl.7 billion people have gained access to electricity to
date, the pace of expansion will have to double to meet the 100% access target by 2030
(Altawell N, 2021).

Globally, the gains in rural electrification have been the most pronounced in
East/Southeast Asia with a growth rate of almost 2 percentage points, followed by South
Asia with about 1.8 percentage points growth per year and Sub-Saharan Africa lagging
behind with a yearly growth rate below one percentage point (Lee et al., 2016; Stritzke et
al., 2021; World Bank Group et al., 2017). The most successful countries are those
located in the Middle East, North Africa, and South Asia and in these regions, rural
electrification stimulated more than urban electrification and this progressive story in the
Middle East probably reflects the result of the wealth of the region, while the South Asian
countries have the benefit of high population densities but Sub-Saharan Africa, with
largely very poor and scant populations still remains behind (Guerreiro & Botetzagias,
2018; Pachauri et al., 2013; Ssennono et al., 2021). Incase as the reader you are
wondering where the G8 countries and former soviet-oriented states fall, they are deemed
to have already achieved universal electricity access and so are not a point of reference
(Aklin, Harish, Urpelainen, et al., 2018)

Latin American and East Asian electrification rates increase speedily with income, and

the same applies to South Asian countries(Abbas et al., 2021; Feron & Cordero, 2018).
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However, in contrast, Sub-Saharan African countries tend to increase their electrification
rates at a lesser pace with income growth and in some countries, electrification rates have
continued to be below 30% even as income grows above USD3,000 per capita and such
countries include Angola, Botswana, Iran, Namibia, and Swaziland (Aevarsdottir et al.,
2017; Kornbluth et al., 2012; Kyriakarakos et al., 2020). Regionally, the lack of electricity
in rural areas exacerbates poverty in sub-Saharan Africa (Lee et al., 2016; Stritzke et al.,
2021). With only 14.2% of rural electrification as of 2013, sub-Saharan Africa was ranked
first in the world with the lowest access to electricity, entailing that approximately 585
million people had no access to electricity (Javadi et al., 2013). As such, Pachuri et al
(2013) conclude that the number of new electricity connections in sub-Saharan Africa is
surpassed by population growth. As of 2021, the sub Saharan region still an average rural
electrification rate below 40% (Stritzke et al., 2021)

Taking a turn to West Africa, with Nigeria as reference, the aim is to ensure access to
electricity by 75 per cent of the rural population by 2030, a position that puts forward the
need for expansion of the existing grid network (Zaman et al., 2021). Realizing the set
objectives remains a mammoth task going by the share of rural population with no access
to electricity standing at 66 percent of the 95million rural population continuing without
access to electricity and with overall rural electrification being at 34%, a situation that
unnerves the federal government’s rural electrification strategy (Olanrele, 2020; World
Bank, 2018).

With regard to Zambia, the electrification rate has been steadily increasing with 34% of
the total population with access, urban and rural grid connectivity stands at 69% and 8%
respectively and rural access has remained low at 4.4% and 7.4% for the grid and solar
connections respectively (Central Statistical Office Z, 2012). This disparity in access to
electricity between urban and rural areas is extensive leaving the majority of rural

households (88.1%) with no access to any form of electricity source (Luzi et al., 2019).

Narrowing down to the study area, Chibombo is located in Central province and has a
population of 293,765 as of last census conducted in 2010 and the district has good
commercial farmland, as such, most of the people occupying this area are low-scale

commercial farmers with selected large commercial farmers (Central Statistical Office,
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2016). With regard to proposed and implemented electrification projects in the district, in
2015, Zesco Limited implemented the Fig tree Chibombo 132kilovolts (Kv) transmission
line project at a cost of USD 14.2 million at 90% World Bank and 10% Government
funding and also included upgrading of the existing Fig tree sub-station and 61 kilometer
transmission line and new substation in neighboring Chisamba district(Kaoma &
Gheewala, 2021). The project was implemented under the Increased Access to Electricity
Services (IAES) project (Agrebod J. et. al (2017). Chibombo is also a beneficiary of the
African Development Bank 120Mw Itezhi tezhi hydro power project which commenced in
2014, and brings power from the Itezhi tezhi Power Company (IPC) power plant to
Mumbwa substation via a 142 km long, 220Kv single circuit line, and to West Lusaka
substation via a 330Kv, 134km dual circuit line (Africa Development Bank, 2017). As
stated by the African Development Bank (2017), the construction of the plant was to last
41 months at a cost of USD 239.05 million and the installation of the transmission line
would take 18 months at a cost of USD111.36million and the project was completed

successfully in 2017.

Further, according to REA, (2022), a 200Mw grid-connected solar power project called
Chibombo Solar Park was proposed in 2021 advocated by Power China Company at a
cost of USD 182.6 with commissioning scheduled for 2023 but the project is yet to take
off due to lack of financial closure. Despite the implemented electricity projects, the
electrification rate for Chibombo still remains in the 3.3% electrification bracket (Rural
Electrification Master Plan, 2009). Lastly, Chibombo is also a beneficiary of the World
Bank Electricity Access Project (ESAP) which has a connection fee subsidy as one of its
components and is the focus of this study as such, this researcher suffices to construe
that Chibombo district residents and Small and Medium enterprises are enjoying the
benefits of the subsidy scheme. However, the extent of this enjoyment and whether it has
materialized into an increased rate of electrification for the district is what this study

endeavors to find out.
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2.3.4 Critical Success Factors for a Sustainability Framework for Implementation
and Sustainability of Rural Electrification

According to Debajit (2019), the choice of sustainability criteria for rural electrification
differs from country to country depending on its resource availability and technological
maturity. Environmental criteria are preferred in developed countries, whereas technical
and economic criteria are desired in the developing countries (LOpez-Gonzalez et al.,
2019).

Electricity is largely regarded as a public good, therefore, from a government standpoint,
impartiality and objectivity for both the power utilities and consumers are vital success
factors to increase access to electricity (Schroeder et al., 2019). As such, a mixture of
community-level participation as well as the role of Rural Electrification Authorities and
Energy Ministries in building rural communities’ ownership, improving technical,
entrepreneurial and managerial capabilities, knowledge and technology transfer, creating
inventive financing models and influencing policy are critical for the development of
cohesive sustainability frameworks for rural electrification(Guerreiro & Botetzagias,
2018).

Affordability of connection fees for rural communities is at the heart of the implementation
of connection fee subsidies making it the most critical success factor as can be deduced
by this researcher. Further, as championed by Golumbeanu (2013), the electricity
connection charge is a key factor for either inspiring or discouraging the take up of
electricity in developing countries, and more specifically in Sub-Saharan Africa.
Golumbeanu (2013) further advances that although strategies to make the payment of
connection charges affordable seem to be one of the fundamental factors in encouraging
higher electrification rates in developing countries, it must be noted that they form only a
fragment of a bigger set of interventions required for increasing the rate of electricity
connections. Other key factors to promote electricity use in rural areas include; a
consistent power supply; a financially viable utility company; effective methods for
collecting electricity revenues; participation of local people in the extension program;

monitoring progress of electrification rates, customer gratification; and political will for a
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robust electricity sector (Blimpo et al., 2018; Rana Bahadur Thapa et al., 2019; Turkson
& Wohlgemuth, 2001; Zomers, 2003)

Further, Benz, (2022) advances that the costs of service connection cables are often
conveyed to customers via connection charges and recommends that if utility firms use
lower-gauge cables, this could cut the connection charge by a significant amount. Further,
in most of Sub-Saharan Africa, the minimum size of service cable used for a new
connection is 16 cubic millimeters (mm? ) or 25 cubic millimeters (mm? ) and they transmit
a current in excess of 50 amperes (amps), whereas the maximum demand load from most
rural and urban poor consumersis 1 or 2 amps making the service connections profoundly
overvalued inflating the utility’s and consumers’ costs (Blimpo et al., 2018). As such, the
use of service cables of 6 or 10 mm? might significantly lessen connection charges for the
large majority of low-consumption customers(Benz, 2022; Blimpo et al., 2018; Panchal et
al., 2021).

Further, Simdes (2022) infers that because many governments wrestle with subsidy
shortfalls, subsidies may be a disincentive for utilities to expand energy services since
they lose money with each new connection and that some governments subsidize
transmission infrastructure in order to expand connections, but this, too, artificially lowers
the cost of providing electricity to rural populations. Minimizing subsidies and spreading
them equally is an important objective, but one that, in many developing countries, is only
secondary to the objective of speedily and cheaply increasing capacity and access to
meet rapidly growing energy demand and encourage economic growth (Awan et al.,
2022a; Carbaugh et al., 2012; Sedai et al., 2021). Therefore, as a matter of emphasis,
this researcher deduces that the lack of coherence between a utility’s need to be kept
financially afloat and the affordability of electricity to the consumer is a serious hindrance
to the sustainability of subsidies for rural electrification. Further, an assessment of rural
electrification sustainability factors concluded by Feron et al. (2016) embraces four
dimensions of rural electrification sustainability which are institutional, economic,

environmental, and socio-cultural success factors.
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Institutional sustainability stresses stability/durability and technical and service standards,
including coherence between laws and regulations (Reddy, 2015; Sharma &
Balachandra, 2015). Draw-backs in rural electrification are mostly credited to
consistencies in the regulatory frameworks and strategies, or the absence of appropriate
standards (Arango-Manrique et al., 2021; White et al., 2013; Wimmler et al., 2015). White
et al. (2013) also advance that unforeseen shifts in policy have undesirable impacts on
investments and cause economic insecurity. Further, a number of studies have
highlighted that viable organizations for rural electrification need to possess the aptitude
to adjust to future requirements and not only need to preserve themselves over time but
should also be open to the public and its interests and be accountable and transparent in
their decision-makings (Dunmade, 2002; Immaculata Taufi, 2007; Pfahl, 2005).Therefore,
decentralization and community involvement have largely been cited as indicators of
sustainable institutions (Koomson & Danquah, 2021; Pfahl, 2005; Rad, 2011, Salite et al.,
2019). As propagated by Wistenhagen et al. (2007), they argue that a top-down
approach at the central government level may hinder the acceptance of a technology at
the local level. Despite the benefits of decentralization, Bhattacharya S.C. (2012) pointed
out that it may be challenging if local institutions in a decentralized management lack the

management capability, expertise and know-how to administrate.

Economic sustainability of rural electrification calls for ensuring the financing of the capital
investments and Operations and Maintenance (O&M) over a system’s lifetime (liskog &
Kjellstrom, 2008; Wimmler et al., 2015; Winkler et al., 2011). Other important indicators
for economic sustainability of rural electrification are the cost-effectiveness and the
dependability of supply (Ang & Liu, 2007; Prandecki, 2014; Vera & Langlois, 2007).
Further, since electricity consumption is linked to income, rural electrification is expected
to contribute to the income of its users (Cook, 2011; Pereira et al., 2010). Furthermore,
as advanced by Cook P. (2011), if rural electricity projects purpose for higher productive
outcomes for rural communities, they need to be tied with corresponding infrastructure

and training which also require financing.

Regarding environmental sustainability for rural electrification, it needs civil society’s
awareness on environmental issues, as their backing is needed to implement

environmental policies and regulations (Auty & De Soysa, 2005; Yoshihara, 2001).
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Environmental sustainability also necessitates minimizing adverse effects of energy
development on the environment. These effects concern the quantity of greenhouse
gases (GHG) such as Sulphur dioxide and Nitrogen oxide; loss of biodiversity as a result
of deforestation; household air pollution or noise pollution (Demirtas, 2013; Mainali et al.,
2014; Rad, 2011; Salite et al., 2019; Wistenhagen et al., 2007).

Socio-cultural sustainability on the other hand involves bearing in mind equity/
disproportionality criteria among diverse communities (Sweileh, 2020). In rural
electrification, decisions have to be made with regard to who will have first access to
energy and how much energy is to be given to each household (Axelsson et al., 2013;
Bhattacharyya, 2012; Ribeiro et al., 2011). Further, consideration must be given to the
appropriateness of a technology to the cultural conditions where it will be employed, as
well as to the likely social acceptance, which implies a participatory and inclusive
approach in which the local community is engaged to increase acceptability and
accountability (Hirmer & Cruickshank, 2014; Miggenburg et al., 2012; Prandecki, 2014;
Wimmler et al., 2015). It is therefore imperative to ensure socio-cultural sustainability, that
the concept of cultural justice is embraced, which in this context denotes justice through
participation and recognition (Fenner et al., 2006).Cultural justice in rural electrification
hinges on the capacity to assimilate the technology into the existing social structures
(Demirtas, 2013; Downs et al., 2020). Indeed, as argued by Dunmade | (2002) and
Axelssen et. al. (2013), the socio-cultural context defines to what degree a technology is

accepted and consequently adopted.

In view of the above, this researcher deduces that all the five critical success factors
recommended above apply to the Zambian scenario as well in the same context they
have been presented if the national rural electrification rates are to be improved nationally
and in Chibombo district which is the study area to meet the 2030 electrification targets.
As such, this researcher further deduces that adoption of cost reflective yet affordable
connection fees and tariffs; institutional sustainability with regard to the Ministry of Energy,
Rural electrification Authority, Zesco Limited and the Energy Regulation Board; economic
sustainability with regard to subsidy-based projects such as the World Bank funded ESAP
project and sensitization of rural communities on the productive use of electricity for

income generation; environmental sustainability with regard to more adoption of
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renewable energy projects and accessing climate finance; and socio-cultural
sustainability via extensive sensitization on rural electrification technologies and financing

options all result into a sustainable framework for rural electrification.

Lastly, Zen et al. (2016) points out that measuring sustainability is a huge challenge and
a key issue for discussion on creating reliable and measurable sustainability criteria
hence developing a reliable tool to measure sustainability should be a pre-requisite for
policy-makers and decision-makers to distinguish whether they are fostering sustainable

development or should be re-adjusted.
2.3.4.1 Selected Frameworks on Rural Electrification
2.3.4.1.1 Value Framework for Rural Electrification

Fathoming the perceived user value of rural electrification is critical when implementing
rural electrification projects or programs because they are not void of challenges with
regard to circulation of information and sustainability (Boztepe S, 2007). In this regard,
five (5) pillars for the successful implementation of rural electrification based on the
perceived value of the beneficiaries were established by (Smith & Colgate, 2007) and
include: social significance value; functional; epistemic; emotional and cultural values.
The sustainability of rural electrification is influenced by any of the pillars and their
constituent characteristics are indicated in figure 2. As a result, taking into account the
value that end-users are likely to place on electrification gives a significant and whole-
encompassing insight on measurement of success of rural electrification projects
(Drinkwaard et al.,, 2010). Mostly, assessment of sustainability of rural electrification
projects is based on technological and economic factors which directly speak to the
financial returns to power utilities and increase in electrification rates for a given location
(Rolland et al., 2011). Seldom are socio-cultural factors taken into account despite their
ability to more accurately capture the needs and desires of a community and resultantly
generate user value (Hirmer & Cruickshank, 2014). As such, these have been
incorporated as evidenced in figure 2 to give a holistic success framework for rural

electrification based on perceived value.
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Figure 0.1 Value Framework for Rural Electrification
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2.3.4.1.1. Institutional Analysis and Development (IDA) Framework for Rural
Electrification

For rural communities which are too far from the national grid, have low population density
and poverty, it is too costly to pursue grid extension in these areas(Batidzirai et al., 2021).
Even where the grid extension exists, electricity supply is often erratic and of poor quality
due to inefficient and insufficient infrastructure that may be in place (Lestari et al., 2018).
Take the situation that is currently at play in South Africa since January 2022, this
researcher experienced this situation whilst on a work visit where there are six (6) to
twelve (12) hour load shedding schedules due to Eskom’s (power utility company)
challenges of liquidity arising from constant vandalism of infrastructure whose extent is
now likely to border on economic sabotage coupled with internal politics. This researcher
therefore construes that the rural areas are even more disadvantaged with the load-
shedding schedules than the urban areas which have a lot more economic activity and

have been prioritized with load hours.

In this regard, the advancement of renewable, off-grid, stand-alone technologies for rural
areas on a small scale entails the provision of electricity to remote areas whose
affordability still depends on Government policy and financial/technical donor support
makes these technologies challenging to implement as they require a lot of trade-offs
among other parameters (Kornbluth et al., 2012). As proposed by liskog, (2008), a multi-
dimensional sustainability framework for off-grid systems should comprise technical,
economic, social, environmental, and institutional parameters for sustainability to be
attained as shown in figure 2. The technical parameter encompasses the operation and
maintenance of the technology employed, while the economic parameter encapsulates

the financial gains and economic advancement in rural areas (llskog & Kjellstrom, 2008).

In agreement with lIskog, Isa, (2021) advances that the social parameter entails equal
distribution of benefits derived from electrification and the environmental parameter refers
to the localized and global atmosphere while the institutional parameter lastly, looks at
the organization and its ability to maintain satisfactory performance with respect to other

sustainability criteria. Figure 2.2 illustrates the IAD framework.
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2.4 Summary of Literature

Globally, the rural electrification rates in developing countries are quite concerning with
1.2. billion people lacking access to electricity, 2.8 billion relying on wood or other biomass
for cooking and heating (IEA, 2021). About 80% of those without access to electricity live
in rural areas amounting to approximately 960million rural dwellers without access to
electricity (Altawell N, 2021). Though more thanl.7 billion people have attained access to
electricity to date, the rate of growth will have to double to meet the 100% access rate by
2030 (Sweileh, 2020). Regionally, the lack of electricity in rural areas exacerbates poverty
in sub-Saharan Africa(Lee et al., 2016; Stritzke et al., 2021). With only 14.2% of rural
electrification as of 2013, sub-Saharan Africa had the lowest access to electricity,
entailing that approximately 585 million people had no access to electricity(Javadi et al.,
2013). As such, Pachuri et al (2013) conclude that the number of new electricity

connections in sub-Saharan Africa is surpassed by population growth.

In the Zambian context, the current statistics are that only a net increase of 5% and 2%
net in rural and urban electrification respectively was achieved over a period of 10 years,
from 2008 to 2018 (Statistics Agency, 2020). Taking into account that energy is one of
the main propagators of economic advancement, it is distressing that most rural areas in

Zambia remain without electricity (Haanyika, 2008).

The cost of providing universal access to energy by 2030 is estimated to be $35 billion
per annum (IEA, 2021; L6pez-Gonzalez et al., 2019). As such, in order to tackle the
financing challenge for rural electrification, various governments are obliged to offer
subsidies for electricity to generation and distribution companies as well as
consumers(Lee et al., 2020; Mainali & Silveira, 2011). Governments provide subsidies to
develop the rural electrification systems but communities are expected to operate and
manage the system on their own as it has been discovered to be impracticable to operate
and manage the system with local resources which calls for scaling up of the systems to
meet the expected outcomes (Foley, 1992; Haley & Haley, 2008; M. M. Rahman et al.,
2013). The financing problem, therefore, is a major challenge in fast-tracking execution

of rural electrification projects (Javadi et al., 2013).

In the Zambian context, the scenario is the same as the regional and global situation in

that the power utility companies have tariffs that are not cost reflective and in order to
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keep afloat, some form of compensation is realized through the cost of connection (IMF,
2017) . The cost components for the connection fees in Zambia include the cost for the
poles, conductors, service cables (drop down cable), transformers and transportation and
these connection costs are assessed relative to prevailing market rates and location at a
given period and in consultation with REA and Zesco Limited (Energy Regulation Board,
2021). As such, affordability of connection fees for rural communities is a challenge and
this researcher deduces that a consensus between the financial viability of the power
utility (Zesco Limited) and the passing on of cost reflectivity to the consumer vis a vis
connection fees has to be reached for the sake of economic posterity and security of

supply of electricity to rural communities.

With regard to the ability for rural communities to pay connection fees, in most countries,
including sub-Saharan Africa, Rana B.T et. al (2019) propagates that increases in rural
electrification rates emanate from extensive growth (extending the grid to new
communities) rather than intensive growth (connecting the unconnected in already
electrified villages). Further, Baurzhan & Jenkins (2016) advance that once electricity
extends to a rural setting, the connection charge is a hurdle that excludes the poor from
connecting to the grid, despite the benefits to be derived and anticipated Willingness To
Pay (WTP) would surpass the cost of supply. Additionally, as indicated by the World Bank
(2017), even in areas that have had grid power lines for 15-20 years, 20 to 25 percent of
households keep on being unconnected and the off-grid option is even worse since off-

grid systems are already deemed costlier than on-grid ones.

However, with shift in Zambia’s economic tenets to do away with subsidies on fuel and
electricity as part of the structural economic adjustment program under the International
Monetary Fund (IMF) for the extension of the pay-back of the USD1.3billion debt (IMF,
2017), the sustainability of subsidy-based rural electrification, the capacity of rural
communities to pay for the connection fees and consequently the rate of electrification in

rural areas hangs in the balance.

With regard to critical success factors for sustainability of rural electrification, a
combination of community-level as well as external factors such as the role of Rural
Electrification Authorities and Energy Ministries in building communities’ ownership,
improving technical, entrepreneurial and managerial capabilities, knowledge transfer and
technology, creating inventive financing models and influencing policy are critical for the
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development of integrated sustainability frameworks for rural electrification (Guerreiro &
Botetzagias, 2018). Further, an assessment of rural electrification sustainability factors
undertaken by Feron et al. (2016) takes into account four dimensions of rural
electrification sustainability which are institutional, economic, environmental, and socio-
cultural success factors. Further, two frameworks on rural electrification were highlighted
which included the Value framework advanced by liskog, (2007), emphasizing the
importance of the inclusion of social/cultural factors which show the value that end users
place on electrification while the Institutional Analysis and Development Framework
emphasized the need for utility companies, rural electrification authorities and all
institutions involved in the implementation of rural electrification to be robust, accountable
and innovative for sustainability to be realized. However, there is need to contextualize
the sustainability of rural electrification to the Zambian context under the current economic
direction and it was from this perspective that this researcher was motivated to undertake
this study so as to investigate the relationship between subsidies and rural electrification,
the study aimed at analyzing the connection fee subsidy on electrification of rural areas
with respect to Chibombo district. A sustainability framework was developed so as to
influence and inform policy interventions in the electricity sub-sector with regard to

sustainability of rural electrification in Zambia.
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2.5 Research Gap Analysis

The table 2.2 gives a presentation of the evidence of the research gaps that form a basis for further investigations in this study.

Table 0.2 Gaps Identified in Literature

No

Author and year of publication

Research Topic

Methodology

Findings

Research Gap

=

International Energy Agency
(IEA) and the World Bank. (2014)

Sustainable Energy for All
2013-2014: Global
Tracking Framework
Report.

Approach:Binary global
tracking of energy access
(that is, a household either
has or does not have
access, with no middle
ground) Household Surveys
and energy balance reviews
Study Population:All
countries world wide
Sample size:212 countries
Sampling technique:
Purposive sampling method

1.7 billion people gained the
benefits of electrification, financing
required to reach Universal access to
elcetricity in 2030 is approximately
USS600-800million.Projected 12% of
global population will not have
access to electrcity if funding is not
secured. The global annual
electrification rate projected at 1%
with urban areas having 1.7% annual
electrifiation rate and rural areas
with 0.8% annual electrification rates

Evidence gap is identified in that the
findings allow for conclusions in their
own right but are contradictory when
examined from a more abstract point
of view. Creation of historical datasets
based on imputation, simulations, or
data sources based on interpolations
resulting in potential underestimation
of historical progress in the case of
changing electrification rates over time
as the findings of this study were
challenged by Aklin et. al (2017)

N

Rana Bahadur Thapa,Bishnu Raj
Upreti, Durga Devkota and
Govind Raj Pokharel,(2019)

Prioritizing the Weightage
of Sustainability Criteria
and Sub-Criteria of
Decentralized Micro-
Hydropower Projects for
Rural Electrification in
Nepal

Approach: Review of
literature based on the
priority weightage and
expert panel online
questionnaires.

Study Population: Five (5)
clusters of expert groups
Sample Size : 150 experts
Sampling technique:
purposive random selection
method

Technical criteria is the most crucial
sustainability criteria for rural
electrification followed by economic
and social criteria. Environmental
criteria is found to be the least
preferred criteria.

Methodological/research design gap
identified. Exclusion of participation of
actual rural communities in the study
and only limiting the study
methodology to expert opinion and
analysis of literature. Being the
beneficiaries and the ones to pay for
the service, the communities needed
to be the sixth(6th) cluster.
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w

Olanrele I.A, (2020)

Assessing the Effects of
Rural

Electrification on
Household

Welfare in Nigeria

Approach: Surveys and
questionnaires

Study population:1,200
households

Sample size:480 households
Sampling technique:
Simple random sampling
method

Access to grid electricity increases
household income by about 1.3 per
cent and increases household per
capita monthly expenditure by about
6.4 per cent. Expenditure on
electricity equally increases monthly
per capita expenditure by about 4
percent

Methodological/research design gap
identified. A limited set of explanatory
factors for human welfare were used
which only accounted for 9-30% of the
variability in the dependent variable
which was the rate of electrification.
However, Human welfare is a function
of a much wider set of variables which
would have shown a more
representative result

S

Aklin Micheal
Harish S.P,Urpelainen Johanes,
(2017)

A global data base on
rural electrification

Approach: Surveys and
questionnaires

Study population:
worldwide

Sample size: 124 countries
Sampling technique:
Purposive sampling
(Organisation for Economic
Cooperation & Development
(OECD) and post soviet
countries were excluded
since they have reached
universal access. Conflict
prone countries or those
with completely closed
political system such as
Afghanistan, Irag, and North
Korea

On average,annual total
electrification rate globally was 1.27
percentage points while rural
electrification rates increase
annually by 1.51 percentage points.
The most successful countries are
located in the Middle East, North
Africa, and South Asia with annual
growth rate of total electrification at
2 percentage points and above 70%
rural electrification. The South Asian
countries have benefited from high
population densities and have annual
growth rate of 1.8 percentage points
with above 50% rural electrification.
Many Latin American Countries and
Sub-saharan Countries have below
30% rural electrification rates and 1.3
percentage point annual growth rates
for total electrification

Knowledge gap identified. The focus
was on access to grid electricity in 124
countries which excluded the
electrification that may have arisen
from off-grid systems rendering the
rates found to be biased towards grid
connection.
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Blimpo Moussa
McRae Shaun
Steinbuks Jevgenijs , (2018)

Why are Connection
Charges So High?

An Analysis of the
Electricity Sector

in Sub-Saharan Africa

Approach: Review of
Ugandan National Panel
Surveys, resource maps and
monthly energy pricing
reports

Study population: Uganda
Sample size: Was purely
desk review of tariff and
conncetion charge literature
and models

Sampling technique: Was
not utilzed due to research
approach adopted

Low electricity access rates and high
connection charges that are common
in the Sub-Saharan Africa region arise
from regulated electricity tariffs
being set too low.Future advances in
electrification will require higher
incomes, increased coverage of the
distribution network, and lower
connection costs.

The study was only conducted in
Uganda. Which makes the title of the
study misleading to construe that the
study was conducted in a
representative number of countries in
the Sub-saharan region. As much as
the findings may be reflective of the
situation in the region, the study area
should have included other countries
where the surveys could have also
been done.

The research approach of only desk
review spells methodological /research
design gap

()]

Immaculata Maria
Taufi,Retnanestri,(2007)

The I3A Framework:
enhancing the
sustainability of off-grid
photovoltaic energy
service delivery in
Indonesia

Approach: Interviews,field
survey,literature research,
qualitative field research.
Study population: Solar PV
projects in indonesia
Sample size: 3 major solar
PV projects as case studies
Sampling technique:
Purposive sampling method

Sustainable off-grid Photovoltaic
Energy Service (PVES) Delivery Model
has four interlinked facets which are
Implementation, Accessibility,
Availability and Acceptability.
Consumer subsidy remains important
and its removal restricts the dealers’
ability to provide credit for customers
and for potential users to access
Photo Voltaic Energy Service (PVES)

A population gap was identified.
Although the study prioritised the
importance of subsidies and developed
a sustainable delivery model for off-
grid Photovoltaic Energy Service
(PVES), the conclusions were based on
a sample in Indonesia.
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Tim Reber, Sam Booth, Dylan
Cutler, Xiangkun Li and James
Salasovich (2018)

Tariff considerations for
Micro-grids in sub-
Saharan Africa

Approach: Surveys and
microgrid system reviews
Study population: Eastern,
Western and Southern Africa
Sample size: Ghana,
Tanzania, and Zambia
Sampling technique:
Purposive sampling method

A hybrid system including solar
photovoltaics (PV), batteries and
diesel proved to be the lowest-cost
option (around USD 0.74-0.86/kWh
and lowering the cost of electricity by
roughly USD 0.06-0.12 per kWh)
when compared to diesel or solar PV
alone. However, the estimated
Levelized Cost of Electricity of these
systems are still well above the
typical subsidized tariffs charged by
many utilities.Any mass deployment
of micro-grids to achieve significant
advances in energy access will
require either implementation of cost
reflective tariffs or application of
large scale subsidies to motivate
operators and investors .

The practical-Knowledge gap
identified: The study only looked at
Solar PV, batteries, and diesel systems.
There is a need to incorporate other
technologies such as wind and bio
gasification technology as well to
ascertain their impact on the tariffs

o]

Magda Moner-Girona, Katalin B
odis, James Morrissey, loannis
Kougias,Mark Hankins, Thomas
Huld , S andor Szab, (2019)

Decentralized rural
electrification in Kenya:
Speeding up universal
energy access

Approach: Geo-spatial data
collection methodology and
surveys

Study population: Kenya
Sample size: Electrified (on
and off grid) urban and rural
areas

Sampling technique:
Purposive sampling method

All population under the grid within a
10km radius is eventually going to be
connected to the main grid, the
analysis shows that the optimal
strategy would cover 90% of rural
population by PV mini-grids.

A Geo-referenced data base on
Kenyan power sector was developed

The practical knowledge gap and an
empirical gap are identified. The
assumption related to the 10 km buffer
assumes that settlements within this
distance will eventually connect to the
central grid, introducing some bias
into the model. Moreover, this
simplistic approach does not

consider terrain barriers or physical
obstacles that hinder extensions

even near existing infrastructure.
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George Kyriakarakos, Athanasios
T. Balafoutis and Dionysis
Bochtis, (2020)

Proposing a Paradigm
Shift in Rural
Electrification
Investments in Sub-
Saharan Africa through
Agriculture

Approach: Surveys and
Meteorological data review
Study population:
Rwandan Village

Sample size: 100
households Sampling
technique: Simple random
sampling

The high cost of rural electrification
can be met through the increased
value of locally produced products,
and cross-subsidization can take
place in order to decrease the cost of
household electrification.

Population gap is identified. Although
the study prioritized the importance of
agricultural cooperatives leading rural
electrification initiatives, the
conclusions were only based on a
sample collected in Rwandan village
with only 100 households which seems
not representative of the title of the
research which looks at sub-Saharan
Africa

10

Policy Monitoring Research
Centre: Kabechani Akabondo,
Deka Benadette and Mwila
Sambo Brian, (2017)

Energy Policy Reform
The Impact of removal of
electricity subsidies on
Smal Medium Entreprises
and poor Households

Approach: Exploratory
approach that deployed a
mixed method approach.
Study Population:3
districts (Lusaka, Kitwe, and
Kafue)

Sample size: 20 Small and
Medium scale Enterprises
(SMEs)

The richest 20% of households
receive about 70% of electricity
subsidies while the poorest 20% of
households receive less than 1%
subsidies.75%

electricity tariff hike has the largest
impact on the poorest and erodes
disposable income by 13%, compared
to a 6% reduction in incomes for the
richest. Direct effect on real incomes
for the poorest households is 9%,
compared to 3% for the richest.

Population gap identified. In as much
as the study showed the effect of
electricity subsidy removal on
household income, the study only had
20 Small and Medium Enterprises as
sample size covering three (3)
districts.

Source: (Author, 2022)
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2.6 Chapter Summary

This chapter shows a review of literature on the subject of the relationship between
connection fee subsidies and rural electrification. The chapter explores the efficacy of
connection fee subsidies on the rate of rural electrification and capability of households
to pay for connection fees. It also provides an overview of the electrification rate trends
globally, regionally and in the Zambian context. Lastly, the chapter proposes critical

success factors to consider for a framework for rural electrification.
The next chapter postulates the theoretical and conceptual frameworks; these gives an

elaboration of the relationship between the dependent, moderating/mediating and
independent variables.
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CHAPTER THREE
THEORETICAL AND CONCEPTUAL FRAMEWORK

3.1. Introduction

This chapter presents the theoretical and conceptual frameworks to necessitate more
comprehensive investigations on how the subsidies on electricity connection fees relate
to rural electrification. The chapter isolates three development theories: modernization,
dependency, and theory of equality as principal theoretical explanations to interpret
electrification efforts, especially in developing countries. Further, the chapter refers to two
conceptual frameworks from previous studies and proposes a conceptual framework
suitable for addressing the problem in this study. It also discusses the study's

independent, moderating, and dependent variables and closes with a conclusion.

3.2. Theories of the Study

A theoretical framework can be thought of as a "model of how one makes logical sense
of the links that exist among the many aspects that have been identified as being of value
to the present situation" for the sake of this study (Oluwatoyin and Oluseun, 2008).
According to Kivunja (2018), it can also be interpreted as a particular theory or theories
about particular human endeavors that can be helpful to the study of occurrences; as the
framework that sustains or supports a theory of a study. According to Giovanni (2001),
theoretical frameworks make it possible for researchers to employ these theoretical
viewpoints to explain concepts, place them in an economic and social context, and

provide recommendations for supportive policies.

The concept of sustainable and balanced development serves as the foundation for rural
electrification, and as Giovanni (2001) also points out, different theories take the
requirement for equal consideration of economic, social, and environmental aspects into
consideration in the rural development programs without prejudice to the interests of
future generations. A theory, in the words of Kerlinger and Lee (2000), is "a set of related

constructions, definitions, and propositions that give a systematic view of phenomena by
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defining relations among variables, to explain and forecast the events. It can also refer to
an orderly set of ideas and rules arranged to explain logical connections between ideas
that can be used as a framework for analyzing a phenomenon and a foundation for
classifying known variables (Kawulich, 2016).

3.2.1 Modernization Theory

The term "modernization theory" refers to a body of theory that gained popularity in the
1950s and 1960s in connection with concerns of economic and social development and
in relation to developing policies that would support economic and social transitions in
less developed nations(Gwynne, 2009). It portrays evolution as the same path that all
societies take, from agricultural, rural, and traditional societies to post-industrial, urban,
and contemporary forms (Regmi & Walter, 2017; Ziai, 2007). The internal causes and
sources of socioeconomic progress, such as formal education, a market-based economy,
and democratic and secular political frameworks, are highlighted by modernization theory,
according to Wesley (2015). Modernization theory pays less attention to outside
influences, but it does not exclude outside forces and sources of social change and

economic growth (Jenkins and Scanlan, 2001).

The modernization theory suggests that modern societies are more productive, children
are better educated, and the needy receive more welfare. Adding to the same school of
thought, Wesley (2015)’s analysis submits that modern society has the particular feature
of social structural differentiation, a clear definition of functions, and political roles from
national institutions. The major assumptions of the modernization theory as ascribed by
Escobar (1995) are basically that it is a phased and homogenizing process, in this sense,
it produces tendencies toward convergence among societies, for example, Levy (1967)
maintains that as time goes on, “they and we” will resemble one another because the
patterns of modernization are such that the more highly modernized societies become,
the more they resemble one another. As construed by this researcher, this is in reference

to the rural-urban or poor-rich divide that exists in most if not all societies.

Additionally, Robert (2009) believes that modernization is an unstoppable process that
cannot be reversed once it has begun. In other words, once rural areas interact with urban

areas, they won't be able to resist the need to modernize. Modernization, according to
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Smelter (1964), is an ongoing process that, in the long term, is not only unavoidable but
also desirable. Similar to this, Giovanni (2001) believes that modernized systems are
better equipped than political systems to handle the functions of national identity,
legitimacy, penetration, participation, and distribution. As Dunford (2009) also advances,
modernization theory emphasizes the practical necessity of effective bureaucracy for
welfare state development since, without it, effective taxation and administration of

the intricate distributional programs are simply impossible (Dunford, 2009).

This theory relates with this research in that emerging nations worldwide are promoting
modernization through rural electrification, by enabling all sectors in the economy to
accelerate penetration to boost the wellbeing of their citizens and accelerate development
(Feldstein, 2003). Examples that this researcher can point to include: clean and sufficient
lighting for students at night resulting in better education; pumped water for households
resulting in less time spent fetching water at water fronts, irrigation for farming; Small and
medium enterprises such as saloons, barbershops, tailoring shops and welding
workshops; faster milling and mining processes and technology advancement to mention
but a few. Further, building on a strong and sustainable energy supply, agricultural
foundation, plenty of natural resources, industrialization, and the service sector, as
Maxwell (2000) argues, contributes to universal employment creation and increases in
the welfare of the populace in developing nations. As also amplified by the International
Energy Agency (2017), sustainable electricity is required for local economic growth,
including the establishment of small businesses, local industrialization, and agricultural
upscaling. In addition to these beneficial economic consequences, electrification
promotes human development by enhancing access to water, health care, and education

and bridges the gap between the rural and urban divide (Mapako & Prasad, 2007).

3.2.2 Theory of Equality

By taking into account Ronald Dworkin's "Theory of Equality," issues related to access to
energy can be further explained. In accordance with his theory, Dworkin (2002) defines
resource equality as the distributional strategy that regards individuals as equals when it

distributes or transfers resources among them until no additional transfer would leave
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their shares of the total resources more equal. Furthermore, Dworkin explains that two
widely-held notions of justice which he sees as being fundamental to understanding equal
shares should be used to interpret them: Firstly, when physical resources and other
aspects of basic need are distributed inequitably, the distribution of income and wealth is
unfair. Secondly, Dworkin (2002) advances that a fair distribution is dynamic in that it
enables the distribution to be responsive to various objectives and decisions regarding
employment, investment, and consumption, at any given time. Therefore, treating
everyone equally entails making an effort to ensure that the distribution of wealth and
income at any particular time is influenced by ambition rather than endowment (Mahama,
2012).

The theory of equality as also advanced by Brown et al (2005) propagates the need for
Governments to better the lives of its citizens and do so with equal concern for each life
regardless of location. This is mostly unachievable in the case of countries labelled as
developing /poor countries as the Government resource envelopes are meagre (Auty &
De Soysa, 2005).

Further to the above, the idea of rural electrification is primarily founded on the concept
of sustainable and balanced development and using the ‘basic needs approach’ based
on the theory of equality calls for equal consideration in rural development programmes
(Corning, 2000). This involves taking the economic, social and environmental aspects
into consideration, without violating the interests of future generations (Boliko & lalnazov,
2019). Hence, Zambia like other African countries is accelerating its integration of rural
communities into the national economy by fostering rural electrification (Ngoma, 2019).

Also in line with the basic needs approach based on the theory of equality, the Alliance
for Rural Electrification (2019) noted that some of the potential sources of support funds
for rural area development programmes and strategies are dispersed in various
Government and cooperating partners’ funds and budget items. However, these funds
are subject to the impact of various international and national policies and incentives
which usually are skewed to advantage more of urban areas that rural ones(Haanyika,
2008). Hence this approach is being used in this research in respect of the Electricity
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Access project (ESAP) project which has a funding structure of $26.5 million (loan) from
World Bank, $7 million (grant) from the Swedish International Development Agency
(SIDA) and $2.7 million from REA and Zesco Limited.

The foregoing necessitates a carefully considered planning strategy for rural electricity
which is advanced by the blue print planning propagated by Dale (2005) in support of
the equality theory. Dale (2005) described blueprint planning as “the project, its
identification, formulation, design, appraisal, selection, organization, implementation,
supervision, termination and evaluation that is treated as the basic unit of development
action”. Therefore, the question of how to increase energy supply and access for the
world's poor in ways that meet the needs of both the present generation and all future
generations is at the center of the discussion over the future of global energy, according
to World Bank (2010).

This theory further applies to this research regarding sustainable rural electrification rates
in rural areas, as propagated by Olanrele (2020), the practical challenges of rural
electrification distribution are becoming more and more visible given that rural areas are
sparsely populated, making investments in rural electrification expensive. Further, as
advanced by Bos et al (2018), Return on Investment (Rol) for utility companies is close
to impossible with the low income levels and low consumption patterns in rural areas. In
the case of Zambia, according to CSO (2015), the majority of residents in rural areas of
Zambia cannot afford to electrify their homes. Therefore, it would be reasonable to
assume that equality would allow all communities to have access to energy and, at the
very least, be in a position to influence how much is spent on the service because
resources would equal across all communities (Debaijit Palit, 2019; Dworkin & Scheffler,
2003; Khandker et al., 2014; Oda & Tsujita, 2011).

3.2.3 Theory of Dependency

In the 1950s, studies conducted by the Economic Commission for Latin America and the
Caribbean laid the groundwork for the dependency hypothesis. According to Dos Santos
(2019), the theory combines elements from a neo-Marxist perspective with Keynes'
economic theory of liberal economic ideas, culminating in models that aimed to create

suitable conditions of development within a country. This was aimed at having control of
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the monetary exchange rate, placing more governmental emphasis on fiscal rather than
monetary policy, encouraging the government to play a more effective role in fostering
national development and to build an investment platform that gives national capitals
priority(Tony, 1979). Further, this allowed the inflow of outside cash based on the
development goals for the country's priorities, encourage stronger domestic market
demand to support the industrialization process by serving as a foundation, and increase
worker earnings and salaries to increase internal demand resulting in a beneficial impact

on internal market aggregate demand (Cardoso, 1977).

Additionally, the theory resulted in establishing an environment for sectors to become
more competitive by expanding the government's social service coverage to
underprivileged sectors, develop national strategies according to the model of import
substitution and protecting national production by establishing quotas and tariffs on

external markets (Brewer, 1990; Bruton, 1998).

According to Bodenheimer (2019), in order to strengthen national development
circumstances and raise national standards of living, the theory of dependency typically
advocates for a more effective government role. Further, Carporaso and Hare (1981)
advance that a successful funding strategy and a sound financial management system
are crucial for rural electrification project success. Grant financing has been extremely
important in several developing Asian nations like China and India in recouping the risks
associated with making investments in rural areas where the return on capital expenditure

may not be assured owing to concerns with affordability (Cook, 2013; liskog, 2004).

Thus, the dependency theory relates to this research in that the provision of subsidies to
the energy sector, particularly to the electricity sub-sector has, according to the World
Bank (2018), been justified mainly based on social welfare protection, job creation, the
encouragement of new sources of energy supply, economic development, and energy
security. The International Energy Agency (2015) adds that energy subsidies, in
particular, are often used to alleviate energy poverty and promote economic development
by enabling access to affordable modern energy services. However, in contrast, based

on the economic theory of “Principal of Scarcity”, the International Monetary Fund (2018)
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argues, to the contrary, that enormous energy subsidies in countries compete for limited
resources that could otherwise be used to provide other vital services, discourage both
supply-side and demand-side efficiency improvement, and can make new forms of
renewable energy uncompetitive. The Policy Monitoring and Research Centre (2017)
adds to the discussion by stating that the reform of energy subsidies should be examined
in the context of the three pillars of sustainable development which include; economic
growth, poverty reduction, and environmental aspects. This is because there is a huge
dependency on energy to foster and drive both economic and social development(IEA,
2021; Prandecki, 2014; Ribeiro et al., 2011). Further, the advice by the World Bank (2018)
is that subsidies are basically country-specific and should be based on national
circumstances, taking into account the sovereign rights of countries to set economic and

social policies.

In view of the foregoing, this researcher deduces that based on this theory and the other
two (2) preceding it, modernization, equality and dependency are core theories on which
the investigation of the relationship between subsidies and the sustainable rate of rural
electrification is based and which this research seeks to analyse.

3.3. Conceptual Framework

This section provides the conceptual framework for the study presenting key concepts
relating to how the absence or removal of subsidies would affect the rate of electrification
in rural areas in Zambia. Prior to discussing the proposed conceptual framework for the
study, two (2) examples of conceptual frameworks on rural electrification from literature

are presented.

3.3.1 Examples of Conceptual Frameworks on Rural Electrification from Literature
In Zambia, access to electricity has remained low, especially in rural areas where the
disparity, in comparison with the urban areas, is generally significant (Batidzirai et al.,
2021).The investment cost of setting up and building the transmission and distribution
infrastructure for electricity is considerably huge, given the long distances required for
grid extension and densification (Tambatamba & Kumwenda, 2018). Rural communities

are characterized by high poverty levels that limit communities’ ability to afford certain
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socio-economic services, including the cost of electricity connection(Javadi et al., 2013;
Lee et al., 2020).

Rural communities sit on unlocked economic potential that can bring about job creation
and betterment of people’s livelihood but due to lack of access to electricity, this possible
reality eludes such communities (Kaoma & Gheewala, 2021). Therefore, the provision of
subsidies help to bridge the gap between the communities’ status quo and this reality by
accelerating access to electricity (Oviedo-Cepeda et al., 2020). On the other hand, the
contention that countries have many competing needs against limited resources and,
thus, subsidizing access to electricity may deprive the country’s development still stands
as can be evidenced in Zambia currently with the policy position to remove subsidies in
the energy sector (IMF, 2017).

In view of these factors, Ngoma (2019) advises that issues surrounding rural
electrification should be dealt with through policy intervention as action taken by the
government to improve the rural standard of living, through the provision of affordable
and reliable power. For purposes of this research, affordable and reliable power refers to
the electricity supply service that low-income households would be able to pay for, use to
start a business, own and use electrical appliances, and improve access to healthcare,
education, clean and safe drinking water, and physical security(Akbas et al., 2022; Riva
et al., 2017; World Bank, 2018). Figure 2, below highlights rural electrification is a public
policy intervention in improving the standard of living of people, based on an Electricity

Access Governance Index (AGI).
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In the same vein, Zambia’s National Electrification Strategy (2022) provides a conceptual
framework for financing electrification projects, as shown in figure 3, which can also be
used to predict the relationship between rural electrification and subsidies. The framework
indicates the flow of capital invested, by the public sector, i.e., REA and Zesco Limited,

and the private sector, into electrification infrastructure in rural areas.
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Figure 0.2 Conceptual Framework on Financing of Electrification Projects in
Zambia
Source (Ministry of Energy, 2022)
The capital investment by both the public and private sectors can be secured as equity,
grant, or loan financing from government or multilateral institutions. Further, the

framework shows the stream of grant finance provided by the government as well as its
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cooperating partners to support the electrification of rural areas(IEA, 2021; Olanrele,
2020; Pode et al., 2016).

3.3.2 Conceptual Framework for the Study

Globally, Governments’ policy plan is to achieve universal access to electricity by the year
2030 in order to unleash the potential for economic development in rural areas and the
country's poor access to power in rural areas(Awan et al., 2022b; Benz, 2022; Madurai et
al., 2021). For Zambia, it is envisaged that the provision of electricity would be carried out
through a central system, with funding and implementation extending to participants in
the private sector, donor community as well as the planning aspect of electrification
expansion being vested in the Government through public institutions like the Ministry of
Energy, REA, and ZESCO Limited (Haanyika, 2008; Ministry of Energy, 2020; MOE,
2019). As such, it is reasonable for this researcher to assume that the financing of
electrification projects can be sourced from various streams, such as government funding,
supporting partners' support, and private sector investment, in the form of grants and

loans, as shown in figure 4.

Due to the significant financial outlay required for grid extension and densification, funding
for such projects may be provided through long-term Public Private Partnership (PPP)
agreements, on a cost-past-through basis, to enable the service's recipients to pay for it
over time through electricity tariffs (Rural Electrification Authority, 2018). Particularly, due
to the communities' low capacity to pay the connection fees, these expenses might be
financed in part by co-financing from the government, collaborating partners, and
beneficiaries in amounts that would be most feasible for them.

By limiting or eliminating subsidies for power connections, this researcher construes that
communities would be compelled to pay a commercial rate connection fees, which some
or most rural residents could find unsustainable given the many competing demands and
the nation's limited resources. As such, some households may resort to not use electricity,
delay their access to electricity and, as a result, maintain their high levels of poverty,
squandering their economic potential, and having few employment chances (Feron et al.,
2016).

66



GOWVERMMENT/ZESCO,/ERB

Independent variables Moderating

wvariables

Government sector:

¥ Grant financing
3 Public Capital
finance

Source of finance

Cooperating partners:

¥ Grant financing
¥ Private capital
finance

Assess corm|

Challenge

identification

-~

.
N,

™

Dependent variables

= —

£ -

i +  Cost of Connection !

" v Beneficially 1

! satisfaction ‘
f‘ v Increased access to A&

s electricity

M onomm o owm o

Continue chlitoring Herformance

Ective action for perﬁ]rrnar-ﬁzs.-=

NO

YES

Was desirable
electricity rate
achieved?

Figure 0.3 Conceptual Framework for the Study

Source: (Author, 2022)

Improved
affordable

rates

67



3.3.2 Explanation of Variables
For the purpose of this study, the following are the study variables, classified as

independent, dependent as well as mediating variables.
3.3.2.1 Dependent Variables

Sustainable Rural Electrification Rate is the dependent variable in this study. By
definition, rural electrification is the process of taking electricity to remote and rural areas
which have no access to it (Cook, 2013). According to Ngoma (2019), a sustainable
electrification rate for rural areas is crucial to support the socio-economic development of

communities and improve their living conditions for present and future generations.
3.3.2.2 Independent Variables
Subsidy (Grant financing, private finance, public capital finance)

The independent variable in this study is the electricity connection fee subsidy, which
might be made up of grant funding and public capital funds raised by the government with
assistance from cooperating partners who contribute contributing through grant funding
and loan concessions as well as private funding. In the context of this research, a
connection fee subsidy is a type of financial assistance or support given to low-income
households and small companies to access electricity infrastructure and enhance

people's economic and social well-being (Rural Electrification Authority, 2018).
3.3.2.3 Mediating Variables
The following are the mediating variables of this research:

Proximity to the grid. The term "proximity to the grid" describes the distance between
the connection point, which is the low-voltage power line, and the structure that has to be
connected, such as a home or company (Tambatamba & Kumwenda, 2018). Hence, this
researcher deduces that the further a location is from the grid, the more expensive it will

be for the power utility to provide electricity access to it.

Policy Frameworks, regulations and laws governing the electricity sub-sector:
These refer to the National Energy Policy (2019), the Rural Electrification Master Plan
(REMP), Rural Electrification Act of 2003, the Revised Energy Regulation Act of 2019,
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and other policy-related frameworks that relate to rural electrification in the context of this
research. Policy has a considerable impact on the rate of electrification since the rate is
impacted if the priority shifts from electrification to another sector. In particular, the
government's current policy direction is to stop providing electricity subsidies, hence cost
reflective tariffs will have an effect on the rate of electricity access especially in rural areas
where low income levels persist the most. Further, this researcher deduces that Political
will is also a pivotal component of this mediating variable since policy makers are
politicians and the direction they steer the boat of electrification is where the citizenry has

to follow under any given political dispensation.

Cost of Connection: This refers to the amount of money a beneficiary must pay to
access the electrical infrastructure (Energy Regulation Board, 2022). Further, the Energy
Regulation Board guides that this cost is made up of the number and cost of materials,
such as the poles, overhead or subterranean conductors, service cables, and meters that
the power utility must acquire in order to provide electricity connection. With the exception
of the meter, the price of these connecting materials depends on how far away the

intended connection location is from the closest viable connection point (Ngoma, 2019).

Income Level/Willingness To Pay: The amount of money made by residents of a
particular location over a specific time period is referred to as their income level or
willingness to pay (typically, a month)(Abdullah & Markandya, 2012; Koomson &
Danquah, 2021). In terms of electrification, a community's residents' capacity to pay for
the power connection may be directly impacted by their income level (Bos et al., 2018;
Dogan et al., 2021; Koomson & Danquah, 2021).

Availability of Alternatives; This researcher advances that availability of alternative
energy sources, such as charcoal and Kerosene lamps, may influence how quickly
communities adopt electrification if other forms are thought to be more cost-effective,

which could result in a low rate of connection.
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3.4. Chapter Summary

The chapter considered various rural development theories, including the modernization
theory, equality theory and the dependency theory, to lay out a theoretical foundation of
how the cost of electricity connection fees relates to the rate of electrification in rural areas
visa vis connection subsidies. Based on the same, the chapter also presented a
conceptual framework for the study incorporating the independent, mediating and
dependent variables and their relationships in line with this research. The next chapter

will focus on the methodology used in this study.
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CHAPTER FOUR
RESEARCH METHODOLOGY

4.1 Introduction

This chapter outlines the research methodology utilized in the study. It starts with
describing the research approach, research design, philosophy of the study,
epistemology, and ontology. It further describes the study population, sampling
techniques, and sample size; and thereafter discusses the validity, reliability, and ethical

considerations of the study. Finally, it ends with a conclusion of the chapter.

4.2 Research Approach

A research approach is the strategies and techniques for research that range from broad
assumptions to detailed methods of data collection, analysis, and interpretation (Creswell,
2014). Mohajan (2017) also adds that the research approach is a blueprint of action that

gives direction to undertake research systematically and efficiently.

Cress well (2014) has highlighted three (3) categories of research approach to include;
Qualitative, Quantitative, and Mixed Methods Approach. And according to Kothari (2006),
the Qualitative approach to research is a subjective approach that digs deep into the
attitudes, opinions, and behavior of participants of the research. A qualitative research
approach is also an interpretative approach that allows for the use of multiple subjective
perspectives and the construction of understanding rather than seeking to find it in
tangibly (Rahi, 2017). A quantitative approach to research on the other hand seeks to
tangibly quantify phenomena statistically and is objective in nature (M. S. Rahman, 2016).
Further, Stockemer (2018) advances that it is a deductive approach to testing theory
numerically in order to factually determine relationships between two (2) or more

variables.

A mixed-methods approach to research is a process of collecting, analyzing, and mixing
both qualitative and quantitative research approaches in a single study to understand a
research problem (M. S. Rahman, 2016). According to Creswell and Clark, (2011), a
mixed-methods approach is a form of research in which a researcher combines

components of qualitative and quantitative research methodologies in order to provide
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coverage and depth of understanding and validation. This approach provides researchers
with the chance to make up for intrinsic method shortfalls, build on methodological
strengths and offset unavoidable method biases (Doyle et al., 2009). The blending of
gualitative and quantitative methods provides an improved understanding of research

problems and complex phenomena than either approach alone (Dawadi et al., 2021).

This study used a mixed methods approach to collect and analyze information requiring
both statistics and in-depth narrative explanations. The research employed mixed
methods approach (both qualitative and quantitative methods) in capturing and analyzing
data in order to gain an in-depth insight and to draw conclusions from the findings on the
relationship between connection fee subsidies and sustainable rural electrification rates.

4.3 Research Design

Research design is a strategic framework that is a bridge between research questions
and the execution or implementation of research (Othman et al.,, 2020). It is an
arrangement of conditions for the collection and analysis of data in a manner that aims to
combine relevance to the research purpose with economy in procedure (Akhtar, 2016).
According to Greener (2018), it is the “glue” that holds all the activities involved in
research, which include data source identification, data collection, measurement and data

analysis guided by the research questions.

Having adopted the mixed method approach to this study, a mixed method research
design was employed. Creswell, (2009) classified mixed methods designs into three
major categories i.e. Sequential, Concurrent and Transformative. In the Sequential
designs, either quantitative or qualitative data are collected in the initial stage followed by
the collection of the other type of data in the second stage (Cameron, 2009; Othman et
al., 2020) whilst in the concurrent designs, both qualitative and quantitative data are
collected during the same stage (Creswell, 2009; Pardede, 2018). In contrast,
transformative designs are those that are guided by theoretical perspectives (Mertens,
2012).
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For the purpose of this study, the researcher used a sequential explanatory research
design to wholly explore, study and analyze the connections that exist between
connection fee subsidies and rural electrification rate numerically and interpretively. This
approach, according to lvankova et al. (2006), offers a convenient mixed method for
evaluating and confirming numerous research phenomena including socio-economic
aspects. In relation to this study, the approach presented an opportunity for the
researcher to firstly conduct quantitative research and analyse the results then build on
the results to conduct qualitative research as guided by Cresswell (2014). Hence,
guantitative data were firstly collected from respondents via research questionnaires with
closed-ended questions then secondly, qualitative data were collected from the

informants via the semi-structured interviews with open ended questions.

4.3.1 Research Strategy

Easterby-Smith et al. (2008) have stated that, research strategy is a general plan on how
to answer the set research questions. Based on the research question, control on
interactive events, and focus on existing events there are five vital research strategies in
social sciences which include: experiments, descriptive surveys, archival analysis,

histories and case studies (Dawadi et al., 2021).

The descriptive survey research strategy was used for this sequential explanatory study
since it demonstrations the effect that one variable has on another as guided by Omondi
(2017). According to (Dulock, 1993) descriptive research refers to the systematic and
accurate description of the facts and features of a given area of interest. It gives as
Blumberg (2005) expostulates, a picture of a condition, person or occurrence or displays
how aspects are related to each other and as or as they logically occur. It also endeavors
to investigate the what, where and how of an occurrence and helps the researcher to
collect, summarize, present and interpret information for the purpose of clarity and

amplification (Doyle et al., 2009).

The descriptive survey design was useful in establishing the extent of influence of
connection fee subsidies on the rate of rural electrification in Chibombo District. The study

then utilized the correlational research design to measure the relationship between the
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connection fee subsidies which were the independent variables and the rate of rural

electrification in Chibombo district which was the dependent variable.

4.3.2 Data Collection Methods and Tools

The study data collection was two-fold; as secondary and primary data.

a. Secondary data were collected by means of desk research i.e. using Project
Design and Planning Documents, journals, books, Survey reports, Implementation

reports and Monitoring and Evaluation Reports on rural electrification.

b. Primary data which were quantitative were collected by way of research
guestionnaires with closed-ended questions administered to the sampled
respondent Households and Small and Medium Enterprises in Chibombo District.
For qualitative data, semi-structured interview guides with open-ended questions
were employed on key informants (Ministry of Energy, Energy Regulation Board,

Rural Electrification Authority and Zesco Limited.

c. Additionally, information pertaining to proximity and actual connection of
households and small businesses to the grid, was obtained by observation.

4.4 Philosophy of the Study

According to Slife & Williams (1995), philosophical ideals greatly influence the research
practice in that they explain why a particular research approach be it qualitative,
guantitative or mixed approach was adopted by a researcher. According to Cresswell
(2014), philosophies are worldviews (sets of beliefs that influence actions) that a
researcher conveys to a research study and arise from past research experiences,
mentor-under study predispositions and the field of orientation of the researcher.
Cresswell further highlights four (4) world views that are widely available in literature

which include; constructivism, transformative, post positivism and pragmatism.

Constructivism according to Crotty (1998) is a worldview that focusses on qualitative data

collection relying largely on the informants’ view-points derived from their interfaces with
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people and their contextual, historical, geographical and cultural interpretations of the
world around them. Crotty further highlights that this worldview also involves the
researcher’s own interpretation of the information given which is also influenced by his/her
own background and ideals, hence this world-view is embraced by qualitative research.
Transformative worldview according to Mertens (2010) focusses on looking at the world
from the perspective of the diverse and traditionally marginalized/oppressed groups such
as the differently abled, people with untraditional sexual orientations, ethnic minorities,
gender etc and linking them to political and social interventions. Barbules (2000)
propagates the post positivism philosophy in which the cause and effect situations are
studied and factual data, rational thinking and proof of theory and hypothesis take center
stage in this worldview. Hence with its attributes, it is embraced by quantitative research.
Lastly, pragmatic worldview is not tied to one form of realism, hence it is embraced by
mixed methods research where researchers can freely utilize both qualitative and
guantitative norms, technigques and approaches that best suit their research(Cresswell,
2014).

Further, according to Saunders et. al (2015), philosophy includes assumptions about
human knowledge (epistemological assumptions), the realities faced in research
(ontological assumptions) and the extent that the values upheld by the researcher
influence the research process (axiological assumptions). Therefore, research philosophy
largely concentrates on epistemology and ontology to bring significance and standpoint
to the research(Holden & Lynch, 2004).

For purposes of this study, the pragmatic worldview was used firstly because a mixed
approach, mixed strategy and sequential explanatory research design is what was
adopted entailing that this is a mixed research study and so this worldview backs this
research methodology, then secondly, due to the following additional ideals that this world
view upholds according to Cresswell (2014):

¢ Pragmatic idealists do not look at the world as one absolute unit and so likewise
both and not only one method is employed in mixed method research, both

gualitative and quantitative data collection and analysis methods are utilized;
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e Pragmatists assume that fact is what pertains at a given time and is not based on
an opposition between reality viewed in the mind and that independent of the mind.
Hence mixed methods research utilizes both quantitative and qualitative data in
order to best comprehend the research problem;

e Pragmatists focus at both the “what” and” how” which even as evidenced by the
research questions in this study, it is a mixed methods research;

e Pragmatists are of the view that research occurs in political, historical and social
and other settings all the time, hence mixed methods research is reflective of these

aspects.

Therefore, as deduced by this researcher, pragmatism as a worldview shaped the
understanding of this research and the identified research problem ranging from the
research objectives and questions developed, research methodology employed to the
inclusion of political, social, historical, economic parameters as variables identified.
Overall, this mixed methods research cannot overemphasize the degree to which it
embraces this philosophy owing to what is already highlighted in the preceding

statements.

4.5 Epistemology

As advanced by Fermaton (2006), Epistemology refers to the concept of knowledge or
the nature of the correlation between the researcher and how knowledge is acquired and
from where. It offers a broad set of assumptions about the best means of learning the
knowledge of the world (Holden & Lynch, 2004). As stated by Eriksson and Kovalainen,
(2008), epistemology is knowledge, its source and its limitations and is the philosophical
foundation for the type of knowledge the research is to communicate including its

authenticity and adequacy.

There is a wide spectrum of Epistemology approaches with positivist/post positivist and
interpretive-constructivist approaches on the extreme end while the middle ground
approaches are the critical approach and the postmodern/post structural approaches
among others(Ahmed, 2008). Merriam (2009) defines these four (4) approaches as

follows:
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e Positivist/post positivist approach is measurement-oriented to determine facts
empirically independent of the researcher and his/her research tools while
interpretive/constructivist approach’s aim is to obtain research information from the
informant’s view/stand point and have it as the position of the research and;

e Critical approach combines qualitative and quantitative research to identify
linkages between the empirical and subjective standpoints providing both fact and
in-depth contextualization while postmodern/post structural approach is based on

critique of prior schools of thought.

This study adopted the critical approach of epistemology owing to its use of mixed
research methods in order to both objectively and via in-depth analysis examine the
relationship between connection fee subsidies and the sustainable rate of rural
electrification.

4.6 Ontology

Ontology is the notion of being and is a fundamental aspect of philosophy though mostly
taken for granted (Dale Jacquette, 2002). Further, according to Snape &Spencer (2003),
it refers to the deductions made about the nature of reality to be studied, and what can
be known about reality. Ontology is also referred to as the science of “what is”, of the
types and structures of matter, procedures, actions, and associations in every sphere of
reality(Smith Barry, 2003).

Broadly, two categories of ontology exist that is; realism and relativism (Brank et al.,
2005). Realism maintains that a reality exists externally away from our cognizance and
that particular fixed laws of nature exist perpetually in that reality(Llewellyn et al., 2008).
Further, Maxwell, (2012) alludes that realism is a belief that the world exists independently
of the researcher’s opinions and thoughts. Relativism on the other hand is the certainty
that reality is a limited comparative experience and nothing exists externally from our
thoughts (Baghramian et al., 2004).

Further, Grady (2002) advances that relativism is also termed pluralism which entails that
there is no one absolute validity of reality. This study embraced a realist ontological stance

owing to the understanding that fixed laws of nature do exist independent of a
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researcher’s view point. However, this researcher is of the view that perspective still plays

a huge role in how one views and responds to the fixed laws of nature.

4.7 Study Population

The study population of a research is that cluster from which the researcher plans to draw
deductions (Cresswell, 2014). It is a subdivision of the target population from which the
sample is derived (A. S. Acharya et al., 2013).

The study area (Chibombo district) has a population of over 293,765 people and an
average of 58,750 households (Central Statistical Office, 2016). However, the focus of
the study will be on households and Small and Medium Enterprises (SMEs) which have
benefitted from the subsidy program under the Electricity Service Access Project (ESAP)
in Chibombo district. According to the Project Operations Manual, 385 households and
Small and Medium Enterprises (SMESs) in the study area were earmarked for connection
under the ESAP project. Further, the study incorporated 4 informants (1 from each
institution) from the Ministry of Energy, Energy Regulation Board, Rural Electrification
Authority and Zesco Limited. Hence the study population was 389 segregated as 321
households ,64 Small and Medium Enterprises and 4 institutions involved in the policy

formulation, regulation/pricing and implementation of rural electrification.

Table 0.1 Study Population

s/n | Study Population Respondents
1 Households 321

2 | Small and Medium Enterprises | 64

3 Energy Institutions 4

Total 389
Source: (Author,2022)
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4.8 Sampling Techniques

The study employed the purposive sampling technique to determine the study population.
Purposive or judgmental sampling is a non-probabilistic sampling technique in which
particular situations, individuals or occasions are selected intentionally to provide vital
information that can only be found from those specific sources (Singh et al., 2014). The
study used the purposive sampling technique since it allowed the researcher to choose
participants who are beneficiaries of the connection fee subsidy project and institutions
responsible for policy, regulation/pricing, and implementation of rural electrification who

made up the target population.

Further, the study probabilistically sampled the number of beneficiary households to be
respondents in the study using a simple random sampling approach. This probabilistic
sampling technique was used because it focusses of creating a representative sample of
the target population and allows for generalizations to be made effectively. Additionally,

snow-ball sampling was used in that respondents would point out the other beneficiaries.

4.9 Sample Size

Sample size determination plays a key role in quantitative research that uses primary
data seeking responses from the use of a questionnaire (Rahi, 2017). Given the
complexity in sample determination, various approaches are used to specify the sample
size without compromising the accuracy of the research results (Cresswell, 2014). This
study proposes to use the Taro Yamane’s method to draw the sample of the study, based
on the following formula (1a). The Yamane’s formula is preferred for this study based on

its simplicity and preciseness in approximating sample sizes (Hussey, 1997).

— N
n—m ............................................. 1a

Where;

n signifies the sample size, N being population under study and e as

the margin error (taken to be 0.05 for this study).
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389

On this basis, the study targeted 197 respondents to participate in this study, with the
allocation for households and Small and Medium Enterprises (SMEs) and Energy

institutions as shown in table 4.2.

Table 0.2 Sample Size

Study Percentage Sample Size

Population

Households 83
SMEs 64 16 33

Energy institution 4 1 4
389 100 197

Source: (Author, 2022)

At 5% precision level, a confidence level of 95% was used to define the sample size for
the households and small scale enterprises, i.e., a total of 160 households, and 33 small
scale businesses were based on the percentage of sample population and sample size
respectively. Further, four (4) informants (semi-structured interview-based) one (1) in
each institution were purposively selected from the Ministry of Energy (Electricity Officer),
Rural Electrification Authority (ESAP subsidy project manager), Zesco Limited (Engineer
on ESAP subsidy project) and the Energy Regulation Board (Pricing officer) based on
their involvement in the process of ESAP project implementation and rural electrification

as a whole.

4.10 Validity
Validity is a measure of quality in research and is the degree to which a research
instrument correctly measures an idea (Heale & Twycross, 2015). When a research is

seen to have high validity, it entails that the findings are significant and match to real world
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happenings and characteristics for the researcher to derive meaningful conclusions from
it (Aweke & Navrud, 2022; merriam, 1995).

This study having adopted the mixed methodology approach utilized the methodological
triangulation method to establish validity. Hence responses from questionnaires,
information from interviews and observations were utilized as data sources for the study
in order to reduce bias and enhance credibility. Further, updating and reviewing of the
research instruments by the supervisor to ensure capturing of intended data also formed

the basis for establishing validity.

4.11 Reliability

According to (Kumar, 2010) reliability is the amount of accuracy or correctness in the
research measurements made by a research instrument. It is concerned with the
confidence that when the instrument is administered under the same circumstances to

similar populations, it will consistently produce the same results (Rackwitz, 2001).

This study used Cronbach’s coefficient alpha test of reliability to test the reliability of the
research instruments which was 0.67. According to Nyakundi (2015), a Cronbach’s alpha
test coefficient measure of 0.6-0.7 is deemed acceptable while one that has a greater

value that 0.7 is deemed good or excellent depending on the greatest measure.

4.12 General Analysis

The data was analyzed via descriptive statistical analysis and the statistical measures of
central tendency (mean, median and mode) and measures of variability (standard
deviation and variance). Sorting and coding was done using excel and the Statistical
Package for Social Sciences (SPSS) — 21.0 version. Descriptive analysis was also
conducted and correlation analysis was used to establish the relationship between
variables. The outputs of the analysis were presented in chapter five (5) of the study as

research findings using text, tables and figures.

4.13 Research Ethics

Taking into account the involvement of different stakeholders from whom the data was
expected to be collected, the research upheld the highest level of research ethical
standards. Before administering the instruments to the respondents, an outline of the

study was provided stating its purpose; consent was required from each respondent prior
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to the administration of the instrument on their willingness to participate in the research
and their names withheld for confidentiality. The research was strictly carried out

according to the University of Lusaka’s ethical code of practice in research.

Additionally, in conducting the study, the researcher endeavored to obey relevant laws,
institutional and governmental policies while carefully taking necessary measures to

minimize/avoid harm, discrimination and risk to the respondents and informants.

4.14 Chapter Summary

In summary, this chapter presented the suitable research approach and research design
used to implement the study. The chapter also underscored the research philosophy
which comprised the epistemological and ontological assumptions of the study. Further,
it defined the population of the study and the appropriate sampling techniques utilized in
the study. The chapter then presented the specific sample size of the research which was
computed using Yamane’s formula. Finally, the chapter described the validity and
reliability of the data collection instruments and how the two parameters would be

determined for the study as well as the ethical considerations taken during the research.
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CHAPTER FIVE
PRESENTATION AND ANALYSIS OF FINDINGS

5.1 Introduction

This Chapter presents the findings of the study and explains the results of the study
aiming at determining the relationship that exists between connection fee subsidies and
sustainable rural electrification in Chibombo district. The study targeted households,
Small and Medium Enterprises, Rural Electrification Agency, Zesco Limited, Ministry of

Energy and Energy Regulation Board.

5.2 Response Rate Analysis

The study issued a total of 253 questionnaires which were administered to households
and Small and Medium Enterprises. The study targeted respondents who were
households and Small and Medium Enterprises who had benefited from the Electricity
Services Access Project (ESAP) in Chibombo District. Of the 253 survey questionnaires
administered via the kobo-collect application, 253 were responsive hence representing a
97% percent response rate. This was attributed to the purposive and snow-bow sampling
technique that was employed. Zesco Limited, Chibombo branch had assigned an officer
to the researcher who knew which houses had been connected under the ESAP subsidy
project. Additionally, the respondents enthusiastically pointed out their fellow
beneficiaries. Figure 5.1 shows a summary of the questionnaire response rate.

M responsive

H non-responsive

Figure 0.1 Questionnaire Response Rate
Source (Author, 2022)

83



Prior to the data collection exercise being conducted in Chibombo district, a courtesy call
was paid on the District Commissioner, Mr. Lloyd Nkayeka. After understanding the
purpose of the research, he gave his consent for the research to be conducted for a period
of three (3) days in his district and the researcher had to sign in the district register. The
data collection was conducted from 18" to 20" November, 2022. Additionally, written
authority was granted by Zesco Limited for the research to be conducted (see attached

authority letter in appendix 2).

Table 0.1 Data Collection Areas in Chibombo District

Number of Date
No Area respondents
1| Old Boma 10 18-11-22
2 | Mwamuyamba village 15
3 | Mulaisho Village 15
4 | Chipelembe village 32 19-11-22
5 | John Chinena 54
6 | Kampekete village 25 20-11-22
7 | Mutowa village 10
8 | Kaongo Village 10
9 | Kasukwe village 15
10 | Liteta village 40
11 | Shamputa village 20
Total respondents 246

Source: (Author, 2022)

Table 5.1 shows the areas where data was collected in Chibombo district and the
respective numbers per area as well as the day the data was collected. Further, qualitative
data was collected using semi-structured interview guide; the researcher conducted
interviews with four (4) respondents. The interviewees were experts in the electricity sub
sector with vast experience in rural electrification projects. The qualitative data obtained
via the interviews was reported in narrative form and was utilized to reinforce the data

collected via the research questionnaires.

5.3 Respondent’s General Information
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The study determined the respondents’ contextual characteristics based on gender,

level of education, age, source of income and income level.

5.3.1 Gender of Respondents

Table 0.2 Gender Frequency Distribution

Cumulative
Frequency Percent | Valid Percent Percent
Valid male 145 58.9 58.9 58.9
female 101 41.1 41.1 100.0
Total 246 100.0 100.0

Source: (Author, 2022)

The researcher investigated the gender representation of the respondents as shown in
Table 5.3. The male fraternity represented a larger proportion of the respondents at

58.9% while the females were represented at 41.1%.

5.3.2 Age Range for the Respondents

Table 0.3 Age Range for the Respondents

Valid |Cumulative | Mean | Median | mode Std
Age range Frequency | Percent | Percent| Percent deviation
Valid below_30 2.19 2 30- .924
64 26.0 26.2 26.2 40

30_40 91 37.0 37.3 63.5

40_50 68 27.6 27.9 91.4

above 50 21 8.5 8.6 100.0

Total 244 99.2( 100.0
Missing System 2 .8
Total 246( 100.0

Source: (Author, 2022)
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As table 5.4 shows, the respondents were mostly aged between 30-40years of age at
37.3% followed by those aged between 40-50years at 27.9%. Those below 30 years of
age were at 26.2% while those aged above 50 years of age trailed behind at 8.6%.
Overall, the respondents were of mature age and were heading homes and mostly

running Small to Medium Enterprises.

On average, as the mean shows, each respondent was expected to be in the age group
30-40 years. The median on the other hand is the middle number for which half of the
numerical scores are greater than or half are smaller, hence, half of the respondents in
Chibombo district were below the age group 30-40 years. The majority of the respondents
were in the age group 30-40 hence that was the mode of the ages of the respondents.
Lastly, standard deviation being how data is spread out from the mean, 0.924 shows that
the data was reliable since the probability value of value of 0.924 when rounded off is 1

and is near the mean value (2.19).

5.3.3 Source of Income for the Respondents

Table 0.4 Source of Income for the Respondents

Valid |Cumulative
Source of Income Frequency | Percent | Percent| Percent
Valid Formal_employment 38 15.4 15.4 15.4
Business 154 62.6 62.6 78.0
Farming 37 15.0 15.0 93.1
other 17 6.9 6.9 100.0

Total 246| 100.0] 100.0

Source (Author, 2022)

With regard to the source of income for the respondents, the majority ran businesses and
stood at 62.6%. Those in formal employment followed at 15.4% and farming at 15%.
Further, some respondents could not clearly distinguish what they did and fell in the 6.9%
indicated as other. Hence it is evident that the economy of Chibombo at household level

was largely run by Small to Medium Enterprises as table 5.4 illustrates.
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5.3.4 Highest Academic Qualification for the Respondents

Table 0.5 Frequency Table for Highest Qualification Level of Respondents

Valid | Cumulative
Frequency | Percent | Percent| Percent
Valid primary 42 17.1 17.1 17.1
Junior_secondary 76 30.9 31.0 48.2
Senior_secondary 78 31.7 31.8 80.0
Tertiary 40 16.3 16.3 96.3
Never_been 9 3.7 3.7 100.0
Total 245 99.6| 100.0
Missing System 1 4
Total 246( 100.0

Source: (Author, 2022)

With regard to literacy, most of the respondents had reached senior secondary as their

highest qualification and stood at 31.8%. Not far behind, those that had plateaued at junior

secondary stood at 31%. Primary and tertiary qualifications trailed behind at 17.1% and

16.3% respectively. Lastly, those that had not been in school made up 3.7% of the

respondents as shown in table 5.5. Hence, most of the respondents could comprehend

the contents of the questionnaire and provided appropriate responses.

5.3.5Income Level of Respondents

Table 0.6 Income Level of Respondents

Valid Cumulative
Income level Frequency Percent Percent Percent
Valid below_K1000 105 42.7 42.7 42.7
K1000_K5000 120 48.8 48.8 91.5
above_K5000 21 8.5 8.5 100.0
Total 246 100.0 100.0

Source: (Author, 2022)
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The findings of the study with regard to income level are illustrated in table 5.6. The
majority (48%) were able to make between K1000-K5000 per month followed by those
who earn below K1000 at 42.7%. The ones nearest to the food basket with an income of

above K5000 were the least making up 8.5% of the respondents.

5.4 Descriptive Statistics Data Analysis for Household/Small Scale Enterprise
Information on Rural Electrification and Connection Fee Subsidy

According to Akhtar, 2016, descriptive statistics allow the researcher to encapsulate large
data sets using procedures that are easily comprehended by an observer. Descriptive
statistics analysis is regarded an optimal technique for data collection that defines
relationships and displays phenomena as they factually occur (Cresswell, 2006). Hence,
this section of the study addresses the descriptive statistical analysis of the research
variables. From the questionnaire designed, respondents were required to rate their
degree of agreement or disagreement by specifying the appropriate option on a 4- 6 point
Likert scale depending on the type of question. The options as indicated on the scale

were (1-Neutral, 2-Agree, 3-Strongly Agree, 4-Disagree and 5-Strongly Disagree).

In other instances, the respondents were requested to indicate the extent to which they
felt one variable influenced the other as follows: 1-No extent, 2-Low extent, 3- Moderate
extent, 4- Great extent and 5-Greater extent. This implied that for a mean response above
3, the respondents agreed that one variable influenced the other to a great and very great
extent. On the other hand, a mean response below 3 indicated the respondents agreed
that one variable influenced another to no or low extent. Additionally, there were instances
where the respondents had to indicate more than one (1) option in the responses and this

was holistically captured, analyzed and presented in form of pie charts and bar charts.
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5.4.1 Awareness of the Cost Elements of the Electricity Connection Fee in

Chibombo District

Table 0.7 Respondents’ Awareness of the cost Components of the Connection

Fee
Valid Cumulative
Awareness Frequency | Percent| Percent Percent
Valid Neutral 30 12.2 12.2 12.2
Agree 53 215 215 33.7
Strongly_agree 54 22.0 22.0 55.7
disagree 95 38.6 38.6 94.3
f;rizzglrie 14| 57 5.7 100.0
Total 246 100.0 100.0

Source: (Author, 2022)

The respondents were asked if Zesco Limited had sensitized them on the constituent

elements that make up the connection fee and table 5.7 shows that 38.6% of the

respondents were not aware and 5.7% strongly disagreed to being sensitized. Hence

44.3% of the respondents had not been sensitized on the constituent s of the connection

fee. However, 22% of the respondents strongly agreed that they had been sensitized

followed by 21.5% who merely agreed. 12.2% of the respondents were neutral. Hence,

the majority of the people who had benefited from the connection fee under the ESAP

project in Chibombo district were not sensitized on the cost elements that make up the

connection fee subsidy. As such, most were not aware and had minimal appreciation of

what it takes for the power utility to bring electricity to their homes and businesses except

for the subsidized cost they had benefited from.
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5.4.1.1 Opinions of Respondents on Cost of Connection Fees

Table 0.8 Respondents’ Frequency Distribution on Cost of Connection Fees

Valid |Cumulative
Frequency | Percent | Percent| Percent
Valid Neutral 44 17.9 18.0 18.0
Agree 84 34.1 34.3 52.2
Strongly_Agree 78 31.7 31.8 84.1
Disagree 38 15.4 15.5 99.6
Strongly_disagree 1 4 4 100.0
Total 245 99.6( 100.0
Missing System 1 4
Total 246 100.0

Source:(Author, 2022)

Upon enquiry of the respondents’ opinions as to whether the connection fees were high,

34.3% merely agreed with 31.5% strongly agreeing to this fact. 17.9% expressed

neutrality whilst 15.4% were of the view that the connection fees were not high.

Additionally, 0.4%of the respondents strongly disagreed to the connection fees being

high. Table 5.8 shows the frequency distribution for this parameter and it is evident that

the majority of people in Chibombo district view connection fees as being costly.
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5.4.1.2 High Cost of Connection Fees Reduces Demand for Electricity

Table 0.9 High Cost of Connection Reduces Electricity Demand

Valid Cumulative
Frequency [ Percent| Percent Percent
Valid Neutral 21 8.5 8.6 8.6
Agree 92 37.4 37.6 46.1
Strongly_agree 119 48.4 48.6 94.7
Disagree 9 3.7 3.7 98.4
Strongly_disagree 4 1.6 1.6 100.0
Total 245 99.6 100.0
Missing System 1 4
Total 246( 100.0

Source: (Author, 2022)

When asked if high cost of connection results in low electricity rates, 48.7% of the
respondents strongly agreed with 37.6% merely in agreement. Those that were neutral,
in disagreement and strongly disagreed stood at 8.5%,3.7% and 1.6% respectively as
table 5.9 shows. Hence it is clear that the Chibombo residents’ position is that high
connection fees are a cause of low electrification rates in their district and that the inverse
is also the case.

In a similar vein, table 5.10 and 5.11 show the frequency of responses on whether low
connection fees increase the electrification demand and the need for the current
connection fee to be reduced respectively. The responses in both tables amplify the
position of high connection fees as a cause of reduced demand for electricity.
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Table 0.10 Low Connection Cost Results in Higher Electricity Access

Valid | Cumulative
Frequency | Percent | Percent| Percent
Valid Neutral 18 7.3 7.3 7.3
Agree 72 29.3 29.4 36.7
Strongly_Agree 141 57.3 57.6 94.3
disagree 4 1.6 1.6 95.9
Strongly_disagree 10 4.1 4.1 100.0
Total 245 99.6| 100.0
Missing System 1 4
Total 246 100.0

Source: (Author, 2022)

As shown in table 5.10, 57.6% of the respondents strongly agreed that low connection
cost increases electricity access.29.4% merely agreed with 7.3% and 4.1% and 1.6% of

the respondents being neutral, strongly disagreed and merely disagreed respectively.

Table 0.11 Reduction of Current Cost of Connection for Electricity Connections

to Increase

Valid Cumulative
Frequency [ Percent| Percent Percent
Valid Neutral 16 6.5 6.5 6.5
Agree 85 34.6 34.6 41.1
Strongly _agree 127 51.6 51.6 92.7
Disagree 18 7.3 7.3 100.0

Total 246 100.0 100.0

Source: (Author, 2022)

With regard to the need for the current cost of connection to be reduced in order to
increase electricity connections, 51.6% of the respondents strongly agreed while 34.6%
merely agreed. Those not in agreement stood at 7.3% and those without a standpoint
made up 6.5% of the respondents as indicated in table 5.11.
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5.4.2 Assessment of the Capacity of Households/SMEs to Pay for Electricity

Connection

Table 0.12 Capacity of Households/SMEs to Pay for Electricity Connection

Capacity to pay for Valid Cumulative
|connection Frequency | Percent Percent Percent
Valid K250_K500 171 69.5 70.1 70.1
K500_K1000
- 44 17.9 18.0 88.1
K1000_K1500
20 8.1 8.2 96.3
K2000_K2500
- 5 2.0 2.0 98.4
5 4 1.6 1.6 100.0
Total 244 99.2 100.0
Missi
issing System 5 3
Total 246 100.0

Source (Author, 2022)

The researcher sought to ascertain the capability of households/SMEs to afford electricity
connection and the price range that the majority of the respondents (70.1%) could afford
was K250-K500. Only 18% of the respondents could afford K500-K1000 and 8.2% of the
respondents could afford a connection fee of between K1000-K1500. Lastly, those that
could afford between K2000 and K5000 stood at 2% only. Hence the majority of the
respondents could only afford the connection fee price range of K250-K500 which is the

category of the subsidy that was provided under the ESAP project.

5.4.2.1 Source of Alternative Energy for Cooking and Lighting
In line with the capacity to pay for electricity connection, the researcher also sought to
ascertain the respondents’ source of alternative energy for cooking and lighting. It is

generally known that an electric stove consumes more electricity units than a light bulb

93



does, hence most people tend to use alternative energy for cooking. However, others

tend to only use alternatives during load-shedding.

As such, the respondents were asked what source of energy they use for cooking as an
alternative to electricity. Therefore, figure 5.2 shows that most of the respondents (82%)
use charcoal as an alternative to electricity for cooking. 15.1%,1.7% and 1.3% use
firewood, Liquified Petroleum Gas (LPG) and Biogas as alternatives to electricity.
Evidently, the usage of charcoal and firewood shows that the fight for reduced
deforestation in light of climate change interventions is a battle which is very far from

being won in Chibombo district.

17% [ 13%

B Firewood M Charcoal M Biogas MLPG

Figure 0.2 Alternative Energy for Cooking in Chibombo District
Source: (Author, 2022)

With regard to lighting, the respondents were asked what they alternatively use for lighting
in the context of load-shedding since they were beneficiaries and have access to
electricity already. As shown in figure 5.3, the majority of the respondents (61%) used

solar lamps while those utilizing candles stood at 32%. The least category (7%) were
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those that use kerosene lamps. Hence the Chibombo residents have the capacity to

utilize both electricity and solar lamps for lighting.

® Kerosene lamp ®candle ™ solar lamp

Figure 0.3 Alternative Energy for Lighting In Chibombo District
Source: (Author, 2022)

5.4.2.2 Causes of Low Electricity Access

The respondents were asked what makes people in rural areas fail to access
electricity. This was to further probe whether capacity to pay was a factor with regard
to electricity access. A likert scale of five (5) options was used and the respondents
could choose more than one (1) category. Figure 5.4 shows the categories and

respective proportions of respondents.
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Figure 0.4 Causes Of Low Electricity Access In Chibombo District
Source: (Author, 2022)

As shown, high connection cost was the major cause of low electrification that the
respondents highlighted with 31% of them choosing this option. Closely behind, poverty
level stood at 28% of the respondents acknowledging this aspect. Thirdly, 22% of the
respondents chose distance to the grid as a cause of low access to electricity as well.
Lack of sensitization and negative attitude were the least causes standing at 13% and
6% respectively. From what was found, high connection cost, poverty levels and distance
to the grid are critical hindering factors to rural electrification. High cost of connection
being the most critical, the proposed foreseeable increase in cost of connection fees as
recently applied for by Zesco Limited possess a risk of Chibombo district not reaching

universal access by 2030.
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Table 0.13 Measures of Central Tendency for Causes of Low Electricity Access

ICauses of low electricity Poverty [ Distance to | Negative Lack of High
Access Level the Grid Attitude | sensitization | cost
Mean .62 A7 13 27 .67
Median 1.00 .00 .00 .00 1.00
Mode 1 0 0 0 1
Std. Deviation 487 .500 342 442 471

Note: Key:1=yes, 0=No, the values in the interpretation were rounded off to the nearest one
decimal place
Source: (Author, 2022)

Further, the measures of central tendency as shown in table 5.13 indicate that poverty
level as a cause of low electricity access had a mean value of (m=0.6) and a standard
deviation of (std. dev.=0.5). The mode was 1 (yes)and the median was 1 (yes). Distance
to the grid as a cause for low electricity access had a mean of (m=0.47), standard

deviation (std. dev.=0.5). The mode was 0 (No) and the median was 0 (No).

On the other hand, Negative attitude had a mean of (m=0.1) and a standard deviation of
(std. dev.=0.3) while the mode was 0(No) and the median was O(No). Lack of sensitization
as a cause of low electricity access had a mean of (m=0.3) and standard deviation of (std.
dev =0.4). The mode was O(No) and the median was O(No). Further, High cost as cause
of low electricity access had a mean of (m=0.7) and standard deviation of (std. dev=0.5).

The mode was 1 (yes) and the median was 1 (yes).

Overall, the findings show that on average, the respondents agreed to poverty level,
distance to the grid and high cost as being the causes of low electricity access. While on
average, they disagreed with lack of sensitization and negative attitude as being the
causes of low electricity access. Further, most respondents mostly agreed to poverty level
and high cost as being the causes whilst others mostly disagreed with lack of
sensitization, negative attitude and distance to the grid as the mode values showed.
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Additionally, as shown by the standard deviations, the responses were reliable because

the standard deviation values were close to the mean values.

5.4.3 Number of ESAP Project Beneficiary Households and Small and Medium
Enterprises in Chibombo District

As indicated in section 5.3.3 above, where the source of income for respondents was
addressed, their major source of income was business which stood at 62.6% followed far
behind by formal employment and farming at 15.4% and 15% respectively. Those that
chose the option of “other” were 6.9% of the respondents. This evidently entailed that 154
out of the 246 respondents were Small to Medium Enterprises (SMESs) that had benefited
from the ESAP subsidy project and the remaining 37.4% (92 respondents) fell purely in
the category of households in the eleven (11) areas that were visited in Chibombo district.
Overall, since the study was targeted, all the 246 respondents were connected to the
electricity grid as beneficiaries. However, according to the record that was made available
by Zesco Chibombo branch, 938 beneficiaries had been connected to the grid under the
subsidy which exceeded the initial project target of 385 beneficiaries by almost three-fold.
The full list of beneficiaries in Chibombo district and summarized pictorial evidence of the
businesses and households is in Appendix 2.

Further, in order to have a perspective on what the respondents used electricity for as
beneficiaries of the subsidy project, they were asked to indicate as such. As shown in
figure 5.5, the majority of the respondents (33%) indicated that they used electricity for
lighting. On the other hand, 21% used electricity for entertainment in the form of
television/radio and 18% used it for refrigeration. Further, 13% of the respondents cooked
with electricity and lastly, 3% used it for water pumping. Hence, it is evident that electricity
is mostly used for lighting and entertainment in Chibombo district.
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Figure 0.5 Uses of Electricity by ESAP Project Beneficiaries in Chibombo
District

Source: (Author, 2022).

5.4.3.1 Emphasis on the Benefit of Connection Fee Subsidies in Chibombo District

Subsidy-oriented rural electricity projects are thought to have benefited a lot of rural areas
and ensured that most people are given chance to have access through lower connection
fees as the project mandate (Awan et al., 2022a). In this regard, the respondents were
asked to state if really the ESAP subsidy project was of benefit to them. As indicated in
figure 5.6, 97% of the respondents indicated that the project was really a benefit whilst
the remaining 3% were of the view that it was not. Therefore, based on the findings, the

subsidy project was really of benefit to Chibombo district.
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Figure 0.6 Emphasis on the Benefit of Connection Fee Subsidies In Chibombo
District

Source: (Author, 2022)

5.4.3.2 Benefits of Subsidized Rural Electrification in Chibombo District

For the respondents to outline the actual benefits emphasized in section 5.4.3.1, they
were presented with a likert scale of six (6) parameters which they needed to choose from
and had an option of picking more than one (1) option. Figure 5.7 shows the parameters

and the respective percentages of the respondents’ preferences.

From figure 5.7, the majority of the respondents (23%) indicated that improved willingness
to pay (synonymous with ability to pay) was the most benefit realised followed by
improved social status of the communities standing at 19%. 17% of the respondents
indicated a tie between improved grades for school going children and improved business
opportunities. On the other hand, 13% of the respondents indicated that at least 1-3 Small
to Medium Enterprises (SMEs) had benefited from the ESAP subsidy project while 12%
indicated that they knew at least 5 households that had benefited from the subsidy project.
Therefore, based on the closeness of the percentages of respondents among the
parameters, it is evident that all the six (6) parameters were significant benefits from the

subsidized rural electrification project.
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Figure 0.7 Benefits of Subsidized Rural Electrification in Chibombo District

Source: (Author, 2022)

5.4.3.3. Extent of the Influence of Connection Fee Subsidy on Cost of Connection

and Income Levels in Chibombo District

Table 0.14 Extent of the Influence of Connection Fee Subsidy on Cost of
Connection and Income Levels in Chibombo District

Cumulative
Frequency | Percent | Valid Percent Percent

Valid Greater_extent 129 524 531 53.1
Moderate 71 28.9 29.2 82.3
less_extent 28 11.4 115 93.8
Neutral 15 6.1 6.2 100.0
Total 243 98.8 100.0

Missing System 3 1.2

Total 246 100.0

Source (Author, 2022)
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Tables 5.14 and 5.15 show the respondents’ position regarding the extent to which the

connection fee subsidy influenced the cost of connection and their income levels.

Evidently, the majority of the respondents indicated that the connection fee subsidy had

to a greater extent influenced the cost of electricity connection and their income levels

at 53.1% and 49% respectively.

Table 0.15 Extent to which Connection Fee Subsidy Influences Income Level in

Chibombo District

Cumulative
Frequency | Percent |Valid Percent Percent

Valid Greater_extent 119 48.4 49.0 49.0
Moderate 77 31.3 31.7 80.7
less_extent 30 12.2 12.3 93.0
Neutral 17 6.9 7.0 100.0
Total 243 98.8 100.0

Missing System 3 12

Total 246 100.0

Source: (Author, 2022)

With regard to the adequacy of the connection fee subsidy in Chibombo district, 82%

indicated that it was adequate while the remaining 18% indicated that it was not adequate

as illustrated in figure 5.8. Hence, despite the majority indicating that the subsidy was

adequate, the fact that some still do not agree entails that there is still room for more

provision of the subsidy.
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Figure 0.8 Adequacy of Connection Fee Subsidy in Chibombo District

Source: (Author, 2022)

5.4.4 Critical Success Factors for Implementation and Sustainability of Rural
Electrification in Chibombo District

Sustainable rural electrification is critical for long term improvement and posterity (Lopez-
Gonzalez et al., 2019). Therefore, in the context of Chibombo district, the respondents
were asked to give their opinion regarding the effectiveness of the connection fee subsidy
and what criteria will ensure sustainable increase of electricity connections in the district.
Likert scales of four (4) and six (6) parameters were used to determine the effectiveness
of the connection fee subsidy and sustainability criteria for increased electricity

connections respectively as indicated in figure 5.9 and 5.10.

5.4.4.1 Effectiveness of Connection Fee Subsidy in Chibombo District
Figure 5.9 shows that the majority of the respondents (45%) indicated that the connection
fee subsidy was effective in increasing the number of connections and sustainable
consumption. This was followed by 32% of the respondents who indicated that the
subsidy was not adequate to cater for all parts of the community resulting in low electricity
access. 20% of the respondents indicated that the subsidy project was effective in
increasing connections but consumption was unsustainably low. Lastly, 3% of the
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respondents were of the view that the connection fee subsidy was not effective or
sustainable. Therefore, despite the connection fee subsidy being effective in increasing
the number of electricity connections and consumption for the beneficiaries, it was
evidently not adequate to cater for all parts of the community. And as indicated by those
whose view point was that the connection fee subsidy was neither adequate nor
sustainable, upscaling of the subsidy to cater for more communities would be required.
With regard to consumption, as indicated by 20% of the respondents, people connect to
the grid but do not utilize the power significantly insinuating that they use it for only
electrical appliances with low wattage. This is validated in figure 5.5 above where the
ways in which electricity is used in Chibombo district is indicated with lighting being the
highest at 33%.

Effectiveness of connection fee subsidy in Chibombo
district

L1

Figure 0.9 Effectiveness of Connection Fee Subsidy in Chibombo District

Source (Author, 2022)
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Further, the study sought to determine the relationship between the connection fee

subsidies and is effectiveness to increase connections in Chibombo district.

Table 0.16 Correlation Between Connection Fee Subsidy and Effectiveness to
Increase Electricity Connection

Effectiveness to increase electricity connections Connection fee subsidy
Not effective and unsustainable Pearson 054
Correlation '

Sig. (2-tailed) .399

Effective in increasing connections Pearson 176"
and sustainable consumption levels  Correlation '

Sig. (2-tailed) 006

Effective in increasing connections Pearson

.049
but  consumption levels are Correlation
unsustainably low Sig. (2-tailed) 449
Not adequate to cater for all parts of Pearson 046
the community hence access Correlation '
remains low Sig. (2-tailed) A79

**_Correlation is significant at the 0.01 level (2-tailed). - *. Correlation is significant at the
0.05 level (2-tailed).
Source: (Author, 2022)

The correlations in table 5.11 indicated that there was a weak negative correlation
between connection fee subsidy and it being ineffective and unsustainable (r = 0.54,
p=0.399) whilst there was a statistically significant positive correlation between
connection fee subsidy and it being effective to increase connections and sustainable

consumption levels (r =0.176, p=0.006). Further, a weak positive correlation was found
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between connection fee subsidy and its being effective to increase connections but the
consumption levels remain unsustainably low (r =0.49, p=0.449). Lastly, there was a weak
positive correlation between connection fee subsidy and it not being adequate to cater for
all parts of the community (r=0.46, p=0.479).

Overall, the correlation analysis showed that the connection fee subsidy is effective in
increasing connections and sustainable consumption levels. However, in some cases
consumption levels tend to be low for the utility to obtain revenue via tariffs. Further,
despite being effective in increasing connections, the subsidy is not adequate to cater for

all parts of the community hence indicating a need for up scaling.

5.4.4.2 Sustainability Criteria for Rural Electrification in Chibombo District

The main deliverable of the study was to develop a sustainability framework for the critical
success factors for the sustainable implementation of rural electrification in Chibombo
district. Hence, during data collection, the researcher sought to ascertain the respondents’
position regarding the critical success criteria for sustainable rural electrification. A likert
scale of five (5) parameters was used namely: (1) Economic sustainability via subsidy
support; (2) social sustainability via community participation; (3) Environmental
sustainability via consistent sensitization on both benefits and effects of electrification on
the environment; (4) Institutional sustainability via policy reforms and legislation and
Mutual cooperation among the Rural electricity authority, Zesco Limited, and Ministry of
Energy; (5) People should just pay the cost reflective connection fee to keep Zesco afloat.

Figure 5.10 provides the feedback obtained from the respondents.

The majority of the respondents (33%) indicated that economic sustainability via subsidy
support was the most important sustainability criteria. Second in importance was social-
cultural sustainability with 22% of the respondents indicating as such. Institutional
sustainability came third with 21% of the respondents agreeing to the need for policy,
regulatory and implementing agencies in the energy sector to cooperate in tandem with
each other. Those that indicated the need for people to pay the cost reflective connection
fees as sustainability criteria stood at 14% and lastly, those that considered environmental

sustainability as a sustainability criteria were 10% of the respondents.
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In light of the above, environmental sustainability as a critical sustainability criterion for
rural electricity was secondary in comparison to the economic, social and institutional
aspects which were primary criteria. Payment of cost reflective connection fees was a
criterion from those that were in formal employment and this is backed by the findings in
table 5.4 where the source of income for 15.4% of the respondents was formal

employment.

_ I
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Success Criterion

Figure 0.10 Sustainability Criteria for Rural Electrification in Chibombo District

Source: (Author, 2022)

Further, the study sought to establish the correlation between high connection cost and

rural electrification success criteria.
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Table 0.17 Correlation Between High Connection Fees and Critical Success

Criteria
Success Criterion High connection
Fees
Economic Sustainability via Pearson
, e . .091
subsidy provision Correlation
Sig. (2-tailed) 158
N 243
Social Cultural Sustainability Pearson
: : o . .097
via community participation Correlation
Sig. (2-tailed) 130
N 243
Environmental Sustainability Pearson .
o . -.130
via climate change Correlation
sensitization Sig. (2-tailed)
N 243
Institutional Sustainability of Pearson - 104
the Ministry of Energy ,Rural Correlation '
Electrification Authority and Sig. (2-tailed) 107
Zesco Limited '
N 243
People should pay cost Pearson
reflective connection fees Correlation .028
Sig. (2-tailed) 666
N 243

Source: (Author, 2022)

Table 5.11 showed that there was a weak positive correlation between High connection
fees and Economic Sustainability (r =0.091, p=0.158), Social Cultural Sustainability (r =
0.97, p=0.13) and People having to pay cost reflective connection fees (r =0.28, p=0.67).
However, there was a statistically significant negative correlation between High
connection fees and Environmental Sustainability (r =-0.13, p=0.042) and Institutional
sustainability (r = -0.104, p =0.107).

Overall, the results as indicated in Table 5.11 revealed that there was a weak but positive

correlation between high connection fees, social/cultural sustainability as well as People
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having to pay cost reflective connection fees. Which entails that the more the connection
fees get increased, the more there will be need to implement economic sustainability via
subsidies, social/cultural sustainability via community participation and also the more
people will be required to pay the increased connection fees. However, the statistically
negative relationship between high connection fees and environmental and institutional
sustainability entails that with the increase in connection fees, there will be less regard
for environmental sustainability (people will be more concerned with seemingly cheaper
alternatives to electricity such as charcoal than the impact of the deforestation being

caused by its use).

Further, with the increase in connection fees, institutional sustainability of Zesco Limited
reduces due to lower connection rates and consequently lower power consumption levels
(fewer tariff payments) since fewer people would have access to electricity. Additionally,
on the policy side and rural electrification implementation side, the Ministry of Energy and
Rural Electrification Authority (REA) respectively, would have less traction to meet the

universal access target of 51% rural electrification rate by 2030.

5.4.4.3 Focus of the Connection Fee Subsidy in Chibombo District
In order to obtain the people’s viewpoints regarding what the connection fee subsidy was
focused on achieving in Chibombo district, the respondents were provided with a likert

scale of four (4) parameters to choose from.
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Table 0.18 Focus of the Connection Fee Subsidy in Chibombo District

Valid | Cumulative
Focus Frequency | Percent | Percent| Percent
Reduced dependency on 70| 285| 286 28.6
kerosene lamps for lighting
In ' f
crea'ls'ed consumption o 18 23 23 35.0
electricity
Affordable cost of connection 69 28.0 28.2 64.1
Number of households and
SMEs successfully connected 88 35.8 35.9 100.0
Total 245 99.6| 100.0
Missing System 1 4
Total 246( 100.0

Source: (Author, 2022)

As shown in table 5.12, 5.9% of the respondents were of the view that the connection fee
subsidy under the ESAP project focused on successful electricity connection of
households and SMEs which were the majority. Those who were of the view that the
focus was reduced dependency on kerosene lamps for lighting made up 28.5% of the
respondents. They were followed closely by those who thought that the focus was
affordable cost of connection who made up 28% of the respondents. Lastly, those that
were for increased consumption of electricity stood at 7.3%.

In view of the above, it is evident that the understanding of the people in Chibombo was
that the project mainly aimed at increasing the number of connections, reduction of
dependency on kerosene for lighting and affordability of electricity connections in the
district.

5.5 Qualitative Data Analysis
In order to obtain detailed information on the relationship between connection fee
subsidies and sustainable rural electrification, interviews were conducted with key

informants using a semi-structured interview guide. The findings were as outlined below:
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5.5.1 Relationship Between Connection Fee Subsidies and Rural Electrification

Based on the informants’ experience in the electricity sub-sector, the researcher sought
to obtain their understanding of the linkage that exists between connection fee subsidies

and rural electrification. The responses were as follows:

One informant’s understanding was that rural electrification is a program being
implemented in the electricity sub-sector while connection fee subsidies are incentives to
enhance the rate of rural connectivity via the provision of affordable connection rates.
Another informant mentioned that connection fees for rural areas are high due to lack of
electricity infrastructure such as poles and extension power lines. Further, another
respondent explained that “The connection fee subsidy cushions the cost of the
connection. Thus, in the case of the Electricity Services Access Project (ESAP), the
connection fee subsidy is K250 in comparison to the current 1Phase Overhead Standard
rate of K1709 that people would have had to pay without the subsidy project in

undesignated and un-reticulated areas like Chibombo.”

Overall, the informants were of the view that Rural electrification is the means of providing
electricity to rural areas which are un-electrified whereas connection fee subsidies is the

means to offer connections at subsidized (cheaper) rates.

5.5.2 Cost Elements of Connection Fee and its Cost Reflectivity

With regard to what makes up the connection fee, the researcher enquired from the
experts to provide the cost components and indicate whether the connection fee was cost

reflective or not.

Overall, the informants indicated that the connection fees are made up of the Prepaid
meter and duplex service cable for standard connections, whereas for non-standard
connections there may be a requirement to include ACSR conductor, wooden poles,
transformers and associated oil, cable wires and other accessories required for a

connection to be made. Further, the informants mentioned that the connection fees were

111



not cost-reflective as far as the power utility (Zesco Limited) was concerned in comparison

with the cost of the materials.

One informant indicated that connection fees are standard but also depend on the area
where connections are done with respect to the distance to the grid. A distance of
30meters within the radius of the grid power lines is a standard connection. Beyond that,

the cost increases depending on distance.

Yet another informant said that “The connection fees without a subsidy are already not
cost reflective even though they are deemed expensive from the consumer side of things.
This is why Zesco Limited (Zesco) applied for increase of the connection fee subsidies to
the Energy Regulation Board in order to keep afloat. Hence, even though the ESAP
project paid Zesco back the difference of the subsidized connection cost, the subsidy only

helps the consumer while the utility still struggles to keep afloat.”

5.5.3 Informant’s Role as an Individual/Organization in Rural Electrification and in

Implementation of the Electricity Service Access Project

In order to obtain the roles, the informants played as individuals and as the organizations
they represented with respect to rural electrification, they were asked to provide an

explanation to this effect. Below are the responses that were provided:

“My role as an individual is to supervise rural electrification with regard to connectivity,
while the role of my organization is to plan and formulate policies for rural electrification”,
according to one informant. Another informant indicated that she coordinated the ESAP
project implementation and addressed policy issues that arise as well as conducts
monthly reviews of the project performance. As an institution, it was the project

implementing agency as per project implementation manual.

Another informant said that, “In my individual capacity, | am responsible for overseeing

all regulatory matters in the energy sector and my institution is the regulatory body in the
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energy sector.” The last informant mentioned that he was a senior manager in charge of
grid extension, strengthening, and subsidized electricity connections while his institution
is the power utility and is responsible for implementing Government policy in line with the

generation, transmission, and distribution of electricity.

5.5.4 Contribution of Subsidy Mechanism under the ESAP Project

The following were the responses with regard to the ESAP project’s contribution to

increased access to electricity:

Overall, the informants mentioned increased number of connections in selected areas
due to reduced connection fees. To be specific, another informant said, “The initial target
for the ESAP subsidy project was 22,000 households and 1000 Small to Medium
Enterprises (SMEs) country-wide in five (5) years but this has doubled to 50,341
households and 5000 SMEs.

5.5.5 Successes registered by the ESAP project with regard to the 2030 Universal
Access to Electricity Target.

In relation to question 5.5.4 above, the researcher sought to obtain the successes
registered under the ESAP project with regard to the 2030 universal access to electricity

targets. Below were the responses:

“Taking into account the Universal access to electricity targets for Zambia (90% urban
and 51% rural), it entails 80,000 electricity connections per annum have to be made
between now and 2030 for the targets to be reached,” one informant said. Further, he
said, “Hence the 55,341 that was reached in five (5) years by the ESAP project is a drop
in the ocean.” On the other hand, another informant said the project had to be
commended for attaining significant success with the 55,341 connections within the
period of the project and available financial resources. Overall, the informants mentioned

that there was increased momentum/appetite for rural electrification and other
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cooperating Partners such as the European Union have included a subsidy component

to their project scope.

5.5.6 Challenges Faced in the Implementation of Rural Electrification in Zambia
The informants provided the following challenges in the implementation of rural
electrification:

i.  Inadequate financial resources in that the rural electrification program is not
consistently funded

ii.  Lack of power infrastructure and sparsely populated rural areas add to cost of
connections

iii. Rural electrification is left to Government alone, no Private sector participation
except cooperating partners because it's not profitable. Further when the
cooperating partners leave, projects cannot be sustained

iv. Zesco and the Rural Electrification Authority (REA) plan in Silos. One informant
actually said “There tends to be communication break-down between Zesco and
REA in that REA goes to extend the grid while Zesco may have different priority
areas and timelines resulting in delayed connections in some areas.”

v. The bulk procurement system at Zesco further delays connections since the
project materials are not rein fenced.

vi.  Bureaucracy in procurement and contract clearances

vii. In some instances, traditional leaders demand payment from households and
SMEs in order to be connected to electricity. Which according to another informant
defeats the purpose of the subsidy provision

viii.  Wiring for some residents is a challenge which results in delayed connection, since

it can only be done once the property is wired

5.5.7 Sustainability of Subsidizing Connection Fees to Increase Rural
Electrification Rates
The researcher sought to get the impression of the informants as to whether subsidizing

connection fees is a sustainable way of increasing rural electrification rates. As such,

114



according to one informant, she was in total agreement because the income levels of

people in rural areas necessitate the need for subsidies to be applied.

Another informant said, “Yes subsidizing connections is sustainable in increasing the
numbers of connections due to affordability with view to reaching universal access to
electricity by all Zambians by 2030.” Yet another informant mentioned that the initial

investment may be huge but it pays back in the long run

5.5.8 Opinions on Government Policy Shift From Subsidies on Electricity And
Petroleum

With Government policy shifting to remove subsidies on electricity and petroleum in the
energy sector, the researcher sought the valued opinion of the informants on this and

below were the viewpoints:

“The electrification rate with regard to connectivity will reduce leading to taking longer to
attain universal access to electricity by all Zambians by 2030,” one informant said.
Another added by saying that “The burden on Zesco will continue thereby increasing the
debt position of the utility.” Additionally, another informant mentioned that new generation
capacity will be stagnant as demand increases in light of the envisaged copper boom in
the next 5 years. The connection fee will increase eighteen (18) fold, hence making it

challenging to be met mostly by rural communities.

Yet another informant said,” electricity unlike petroleum is a necessity in that it can also
be a source of livelihood at a very small scale. For instance, selling of freezits or ice blocks
by a household is made possible by having refrigeration.” In a nutshell, the informants’
view was that the country would have widened energy poverty since the alternative forms

of electricity sources are in their infancy in Zambia.

5.5.9 Critical Success Factors for Sustainable Rural Electrification.

The informants provided the following as critical success factors for rural electrification:
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i.  Economic sustainability via provision of more funding to the rural electrification
program and subsidies on connection fees as well as increased economic activity
in rural areas to meet the cost of electricity units

ii.  Social sustainability via community participation and sensitization on efficient use
of power

iii.  Promotion of productive use initiatives in the rural communities via public and
private sector collaborations

iv.  Improved service delivery by Government in health, education, agriculture etc.

v. Institutional sustainability via coordination among policy and implementing

agencies in the energy sector

5.5.10 Recommendations from the Informants

The informants provided the following as recommendations to emphasize some of the

critical success factors identified in 5.5.9

1. Subsidies need to be continued and maintained as long as there is money for
subsidies via Central Government and/or Cooperating partners through increased
rural electrification budget to support subsidies.

2. In order to increase the electricity uptake in rural communities, provision of
subsidies is key. One informant actually said, “/ was schooled abroad from Junior
secondary up to university and | saw the Western World develop via first
subsidizing their people and growing their economies, they demanded pay back
from later on after they had developed.”

3. Accelerated efforts to provide the much needed electricity infrastructure to facilitate
easier connection

4. Continued provision of the lifeline tariff to encourage consumption
Upscaling of power generation via an energy mix especially via Solar Home

Systems
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5.6 Chapter Summary

This chapter provides the presentation and analysis of findings obtained from the
guestionnaires and interviews conducted based on the three research objectives. The
first part gave the quantitative analysis for the findings based on the interfaces of capacity
of households and SMEs to pay for the connection fee, benefits from the connection fee
subsidies, uses of electricity and the sustainability of the connection fee subsidies and
rural electrification. The results were mostly obtained using a five-six point Likert scale to
test the respondents’ degree of agreement or disagreement further, the study utilized
Correlation analysis to determine the relationship between the independent and
dependent variables. Pearson’s coefficient was used to determine the strength of the

relationship between the independent and dependent variables.

The study also used qualitative analysis to present the findings from the interview guide
by analyzing the content obtained from the semi-structured interviews. The findings from
this chapter were used as a guide for the development of a framework for sustainable
rural electrification in Chibombo district.
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CHAPTER SIX
DISCUSSION AND ANALYSIS OF RESULTS

6.1 Introduction

This chapter concentrates on deliberating the key findings of the study whose focus was
to assess and analyse the connection fee subsidy on rural electrification in Chibombo
district. The discussion shall be in line with the specific study objectives outlined in chapter
one (1).

6.2 Discussion of Findings

This section provides a comprehensive discussion of the research findings by comparing
the results obtained with the literature earlier reviewed in chapter two. The discussions of
the main findings indicated below were presented following the order of the research

objectives.

6.2.1 Elements Driving the Cost of Electricity Connection in Chibombo District

The study established that the majority of the people who had benefited from the
connection fee under the ESAP project in Chibombo district were not sensitized on the
cost elements that make up the connection fee subsidy. Therefore, 44.3% (combination
of 38.6% who disagreed and 5.7% who strongly disagreed to being sensitized on cost
elements of connection fees) of the beneficiaries were not aware of the cost elements of
the connection fees. As a result, they had minimal appreciation of what it takes for the
power utility to bring electricity to their homes and businesses except for the subsidized
cost they had benefited from.

The preceding findings are in agreement with (Mugisha et al.,2021; Oviedo-Cepada et
al,2020; Sergi et al., 2018 and Simones & Leder 2022) who opined that world-over, the
cost parameters for the connection fee are generally linked to the cost of infrastructure
required for the utility company to provide the connection and the logistics associated with
it but most consumers are mostly not aware of these cost parameters and just focus on

how high the cost of connection is.
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The study further found out via the interviews with the informants that the connection fee
is made up of cost lines for the Prepaid meter and duplex service cables for standard
connections. For non-standard connections which were associated with rural areas, there
was a requirement to include ACSR conductors, wooden poles, transformers and
associated oil, cable wires and respective accessories required for a connection to be

made.

Additionally, the study found that the connection fees also depend on the area where
connections are done with respect to the distance to the grid. These findings are in
tandem with (Luzi et al., 2019) who observed that costs per connection contrast by factors
such as distance from the grid, voltage, and terrain. A distance of 30meters within the
radius of the grid power lines is a standard connection, however, beyond that, the cost

increases depending on distance (Rural Electrification Authority, 2018).

Further, the study found that the unsubsidized connection fees were high for rural areas
based on 65.5% of the consumers who were in agreement. However, as the study learnt,
the awareness by the consumers that the high cost was largely due to the lack of
electricity infrastructure was minimal. According to (Blimpo et al.,2018), lack or minimal
knowledge about what is contained in the connection fees leads to people having the
same perception as well regarding the tariffs that they pay for consuming electricity-only
that they are high based on the value they have placed on it. In addition, Reber et al.,
2018, advanced that the wholesale cost for the generation and distribution of electricity in
many parts of Africa are high, however, in many countries, regulated tariffs are set below
a level that would allow utility firms to recover these costs.

The resultant effect as advanced by (Long, 2018) is that utility companies lose revenue
from each connected customer and low electricity consumption by households creates
difficulty of recovering the cost of providing a connection. As argued by (Kojima et al.,
2018), the envisaged losses arising from low consumption from connected customers in
rural areas cause power utilities to set the connection fees high in order to offset the

losses from purchase of electricity units.
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However, despite the connection fees being deemed high on the consumer side, the
study found that they were not cost reflective for the power utility. The findings agree with
the International Monetary Fund (IMF), 2017, who advanced that in the Zambian context,
the scenario is the same as the region in that the power utility (Zesco Limited) equally has
tariffs that are not cost reflective and in order to keep afloat, some form of compensation
is realized through the cost of connection. The findings further agree with the Energy
Regulation Board’s 2022 call for public opinion on Zesco Limited’s application to increase
connection fees by 500% for domestic consumers and by 970% for commercial

consumers (Energy Regulation Board, 2022).

Further, (Energy Regulation Board, 2022) advanced that Zesco’s application was
premised on the need for cost reflective standard connection fees to enable faster
customer access to the electricity grid while not affecting its financial sustainability and

operational efficiency.

The study also established that there was a negative correlation between high connection
fees and electrification rates. This entailed that having high connection fees resulted in
low electrification rates. The study also found that the policy shift for removal of subsidies
on electricity is likely to result in connection fees increasing eighteen (18) fold culminating
into reduced electricity connections hereby causing a slower pace of attaining universal
access to electricity by 2030. Additionally, new generation capacity will be stagnant as
demand increases in light of the envisaged copper boom in the next 5 years. As such, the
study found that there is need to still subsidize electricity connections if universal access
is to be attained by 2030.

These findings resonate with the World bank IEG evaluation report (2018), which
advanced that there still is need to further analyze subsidies, because the poverty
dimension of rural electrification can be addressed through cross-subsidization where the

urban consumers pay more for power to cushion the rural communities.

Lastly, the study found that there is therefore need for a consensus to be reached
between the financial viability of the power utility (Zesco Limited) and the affordability of
the cost of connection to the consumers for the sake of economic posterity and security
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of supply of electricity to rural communities. Therefore, as construed by this researcher,
mindset change via constant sensitization on connection and tariff regimes by the power
utilities, Ministry of Energy, the regulator (ERB) and the Rural Electrification Authority
(REA) is critical in realizing a balance in cost reflectivity of electricity between the

consumer and the power utilities.

6.2.2 Capacity of Households/SMEs to Pay for Electricity Connection in Chibombo
District

The study found that the majority of households and SMEs (48%) earned between K500-
K1000. Therefore, 70.1% would only afford an unsubsidized connection fee ranging from
K250-K500. Therefore, for them to afford the current unsubsidized connection fee of
K1709 which is proposed to be revised to K7,000, for their area (Energy Regulation
Board, 2022), it requires them to either save and forego most basic needs for a number
of months or even years in order to make a once-off payment; or to pay in installments

over a period of time.

This resonates with the approach that was taken by the ESAP project to offer the
subsidized connection fee of K250 which the beneficiaries paid in installments over a
period of three (3) months (Rural Electrification Authority, 2018). Hence, the subsidized
connection fee of K250 under the ESAP project had set a precedence with regard to the
capacity of the people to pay for electricity connection. Additionally, 86% of the
respondents agreed that there was need for the current cost of connection to be reduced

in order to increase electricity connections.

These findings are supported by Baurzhan & Jenkins (2016) who opined that once
electricity extends to a rural area, the connection charge is a hurdle that prevents the poor
from connecting to the grid, even though the benefits they would derive and foreseen
Willingness to Pay (WTP) would exceed the cost of supply. Additionally, as indicated by
the World Bank (2017), even in areas that have had an on-grid power line for 15-20 years,
it is not uncommon for 20 to 25 percent of households to remain unconnected and the
off-grid scenario is even worse since off-grid systems are already costlier than On-grid

ones. This is exacerbated by the absence of credit markets in most cases which entails
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that households cannot borrow to pay the connection charge and only a very small
number of donor-supported projects have either extended credit to customers or allowed
the connection charge to be paid over a number of years (Benalcazar et al., 2020; Muhoza
& Johnson, 2018).

In line with the capacity to pay for electricity connection, the study also assessed their
capacity to consume electricity. The study found that electricity is mostly used for lighting
and entertainment in Chibombo district. Only 13% of the respondents indicated that they
used electricity for cooking. Further, the majority (82%) used charcoal as an alternative
to electricity for cooking. 15.1%,1.7% and 1.3% used firewood, Liquified Petroleum Gas

(LPG) and Biogas as alternatives to electricity for cooking.

Evidently, the usage of charcoal and firewood showed that the fight for reduced
deforestation in light of climate change interventions is a battle which is very far from
being won in Chibombo district. With regard to lighting, the majority of the respondents
(33%) indicated that they used electricity for lighting. On the other hand, 21% used
electricity for entertainment in the form of television/radio and 18% used it for refrigeration.

Lastly, 3% used electricity for water pumping.

In view of the immediate previous paragraph, the findings also point to the concern that
power utilities have that despite the connections being made, Return on Investment (Rol)
through payment of tariffs for electricity consumed is very slow and low due to the
consumption patterns prevalent in rural areas (M. M. Rahman et al., 2013). Further,
according to Reber et al (2018), to foster more use of electricity, rural electrification
programmes should consist of credit provision for new businesses and consistent

sensitization for households to embrace efficient electric appliances.

However, as opined by (Ngoma, 2019), people’s perception of high connection fees is
also the same for tariffs due to lack of sensitization. Luzi et al.,(2019) also advanced that
the pricing structure that charges lower tariffs to the first block of consumption and higher

tariffs to higher blocks of consumption (Increasing Block Tariff(IBT)) is the subsidy regime
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applied on tariffs in Zambia where Zesco Limited subsidizes units under 200kilowatt/hour

making subsistence electricity affordable for low income households (Luzi et al., 2019).

Therefore, households in Zambia tend to unknowingly spend more on charcoal instead
of utilizing the lifetime tariff of KO.47 per kilowatt hour (kWh) for residential consumers
that use less than 200 kWh per month(Energy Regulation Board, 2021). The lifeline tariff
is literally on a 1:1 ratio basis (K1:1kWh) and the K150 per 50kg bag of charcoal lasts a
week compared to an equivalent amount of 150 units that can last a month when energy

efficient appliances and lighting is utilized (Ministry of Energy, 2020).

Additionally, the study found that high connection cost, poverty levels, and distance to the
grid are critical hindering factors to rural electrification in descending order. High cost of
connection (31%) with a mean value of (m=0.7) and standard deviation of (std.=0.5) being
the most critical, the proposed foreseeable increase in cost of connection fees (500% for
households and 970% for commercial users) as recently applied for by Zesco Limited
possess a risk of rural areas such as Chibombo district not reaching universal access to
electricity by 2030.

In terms of the findings on poverty levels, 28% of the respondents indicated as such and
it had a mean value of (m=0.6) and standard deviation (std=0.5). This resonates with
Khandker et al (2014), who promulgated that only 7 percent of dedicated energy sector
projects have an explicit poverty-reduction objective entailing that poverty reduction is yet
to become the central concern for energy projects. Further, Aklin et. Al., 2018 opined that
there is rarely any explicit consideration either of how the poor will be included or of any
poor-specific activities in advancing rural electrification by Central Governments.
Additionally, Boliko and lalnazov, (2019) advanced that the driving force is energy access
to meet the set Sustainable Development Goals (SDGs) with poverty reduction as a
secondary element observed as a result of electrification after project close-out hence

this factor is rarely incorporated at project design of electrification projects.

The study found “distance to the grid” as a hindering factor to rural electrification stood at

22% of responsiveness with a mean value (m=0.47) and standard deviation (std.=0.5).
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This agreed with Boait, (2014) who opined that in many countries, settlements to be
connected to the grid power system are identified on a “least cost” basis, which is
advantageous for communities who live nearby the existing grid, roads, and towns.
Pathak, (2020) also advanced that this approach is encouraged in order to safe guard the

financial viability of the electrification projects in a number of countries.

Hence, overall, with the standard deviations being very close to the mean values, high
connection cost, poverty levels and distance to the grid were found to be the critical

hindering factors to rural electrification.

6.2.3 Number of Households and SMEs Connected to the National Grid via the
ESAP Project in Chibombo District

The study having been purposive in nature with regard to study population, the findings
were that overall, since the study was targeted, all the 246 respondents were connected
to the electricity grid as beneficiaries. These findings resonated with the full record that
was made available by Zesco Chibombo branch which indicated that 938 beneficiaries
(721 households and 217 SMEs) had been connected to the grid under the subsidy which
exceeded the initial project target of a total of 385 beneficiaries by almost three-fold. The

full list of beneficiaries in Chibombo district is in Annex 2.

Under this research objective, the study also found that the majority of respondents (97%)
emphasized the subsidy project as having been of great benefit to them. In terms of what
those benefits were, the study found that the majority (23%) indicated that improved
willingness to pay (synonymous with ability to pay) was the most benefit realised since

people’s income level had been greatly influenced by access to electricity.

This is in agreement with Cook, 2011 and Pereira et al.,2010 who opined that since
electricity consumption is linked to income, rural electrification is expected to contribute
to the income of its users. Improved social status of the communities stood at 19% while

17% of the respondents indicated a tie between improved grades for school going
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children and improved business opportunities. On the other hand, 13% of the respondents
indicated that at least 1-3 Small to Medium Enterprises (SMEs) had benefited from the
ESAP subsidy project while 12% indicated that they knew at least five (5) households that
had benefited from the subsidy project. Therefore, based on the closeness of the
percentages of respondents among the parameters, the study found that all the six (6)

parameters were significant benefits from the subsidized rural electrification project.

These findings resonated with Thomas et. Al, (2020), who propagated that connection
fee subsidies are increasingly common in developing countries as a way of increasing
access to electricity services in order to work at attaining universal access by 2030.
Further, the findings collaborated with Sedai et al., (2021) who opined that also because
from time in memorial connection fees have always been very high and in some instances
so high that they tend to be equivalent to some households’ monthly income therefore,

poor and rural communities are greatly assisted by connection fee subsidies.

Sedai et al., 2021 further advanced that despite the benefits of subsidizing electricity
being undisputed, having an applicable subsidy and delivery mechanism is challenging
and largely depends on political will (Sedai et al., 2021).This resonated with the maijority’s
plea that despite the connection fee subsidy being adequate for the beneficiaries in
Chibombo, Government through the World Bank should extend the ESAP subsidy

mechanism in order for more people to have access to electricity.

6.2.4 Sustainability Framework for Critical Success Factors for Implementation

Rural Electrification in Chibombo District

The last objective of the research study was to develop a framework for the sustainable
implementation of rural electrification in Chibombo district. Further, the framework would
inform policy interventions in the electricity sub-sector with regard to addressing the cost
of electricity connections to the consumer and cost reflectivity of connection fees for the

power utility (Zesco Limited).
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6.2.4.1 Challenges Faced in the Implementation if Rural Electrification in Zambia

Firstly, the study established the comprehensive challenges that implementing/policy

agencies face in the implementation of rural electrification order to enrich the base from

which the critical success factors would be derived. As such, the informants provided the

following challenges in the implementation of rural electrification:

Vi.

Vil.

viil.

Inadequate financial resources in that the rural electrification program is not

consistently funded

Lack of power infrastructure and sparsely populated rural areas add to cost of

connections

Rural electrification is left to Government alone, no Private sector participation
except cooperating partners because it's not profitable. Further when the

cooperating partners leave, projects cannot be sustained.

Zesco and the Rural Electrification Authority (REA) plan in Silos leading to
communication break-down between Zesco and REA in that REA goes to extend
the grid while Zesco may have different priority areas and timelines resulting in

delayed connections in some areas.

The bulk procurement system at Zesco further delays connections since the

project materials are not rein fenced.
Bureaucracy in procurement and contract clearances

In some instances, traditional leaders demand payment from households and
SMEs in order to be connected to electricity. Which according to another informant

defeats the purpose of the subsidy provision

Wiring for some residents is a challenge which results in delayed connection, since

it can only be done once the property is wired

These findings correlate with Kaoma, (2022) who emphasized that the lack of electricity

infrastructure, financing and coordination among the implementing agencies are major

hindrances to rural electrification. Further, the findings resonate with Ngoma, (2019) who
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championed the need for efficient Government procedures and a holistic culture of ethics

in the implementation of rural electrification.
6.4.2.2 Critical Success Factors for Sustainable Rural Electrification

The study found that with regard to critical success factors (sustainability criteria) for rural
electrification, the majority (33%) indicated that economic sustainability via subsidy
support was the most important sustainability criteria with followed by social-cultural
sustainability at 22%. Institutional sustainability came third with where 21% of the
respondents indicated to the need for policy, regulatory and implementing agencies in the
energy sector to cooperate in tandem with each other. Payment of cost reflective
connection fees as sustainability criteria came fourth at 14% and the environmental
sustainability at 10% was considered as the least sustainability criteria in order of

importance.

In this regard, environmental sustainability as a critical sustainability criterion for rural
electricity was secondary in comparison to the economic, social and institutional aspects
which were primary criteria. As a matter of emphasis on social sustainability, the study
found that initiatives promoting productive uses of electricity in the rural communities via

public and private sector collaborations is critical to sustainability.

These findings resonate with Gonzalez et al., (2019) who opined that environmental
criteria as critical success factor for rural electrification are preferred in developed
countries, whereas technical and economic criteria are desired in the developing
countries. Further, Guerreiro & Botetzagias, (2018) advanced that a mixture of
community-level participation (socio-cultural sustainability) as well as the role of Rural
Electrification Authorities and Energy Ministries in building rural communities’ ownership,
improving technical, entrepreneurial and managerial capabilities, knowledge and
technology transfer, creating inventive financing models and influencing policy are critical

for the development of cohesive sustainability frameworks for rural electrification.

6.2.4.3 Correlation Between High Connection Fees and Critical Rural Electrification

Success Criteria
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Further, the study sought to establish the correlation between high connection fees and
the critical success factors. The study revealed that there was a weak positive correlation
between high connection fees, economic sustainability via subsidy provision,
social/cultural sustainability as well as payment of cost reflective connection fees. Which
entailed that the more the connection fees get increased, the more there would be need
to implement economic sustainability via subsidies, social/cultural sustainability via
community participation and also the more people will be required to pay the increased

connection fees.

These findings were in line with Fenner et al., (2006) who opined that it is imperative to
ensure socio-cultural sustainability, that the concept of cultural justice is embraced, which
in this context denotes justice through participation and recognition. Further, Demirtas,
(2013) advanced that cultural justice in rural electrification hinges on the capacity to
assimilate the technology into the existing social structures. As also argued by Dunmade
| (2002) and Axelssen et. al. (2013), the socio-cultural context defines to what degree a
technology is accepted and consequently adopted.

On the other hand, the study found a statistically significant negative relationship between
high connection fees and environmental and institutional sustainability which entailed that
with the increase in connection fees, there will be less regard for environmental
sustainability (people will be more concerned with seemingly cheaper alternatives to
electricity such as charcoal than the impact of the deforestation being caused by its use).
Therefore, as advanced by Auty &De Soysa, (2005), environmental sustainability needs
civil society’s awareness on environmental issues, as their backing is needed to

implement environmental policies and regulations.

With regard to institutional sustainability, the study found that increase in connection fees
would reduce the viability of Zesco Limited due to lower connection rates and
consequently lower power consumption levels (fewer tariff payments) since fewer people
would have access to electricity. Further, on the policy side and rural electrification
implementation side, the Ministry of Energy and Rural Electrification Authority (REA)
respectively, would have less traction to meet the universal access target of 51% rural

electrification rate by 2030. This resonates with White et al. (2013) who advanced that
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unforeseen policy changes have undesirable impacts on investments and cause

economic uncertainty.

Furthermore, several studies have highlighted the fact that sustainable institutions for
rural electrification should possess the ability to adjust to future needs and not only need
to preserve themselves over time but should also be open to the public and its interests
and be accountable and transparent in their decision-makings (Dunmade, 2002;
Immaculata Taufi, 2007; Pfahl, 2005). Lastly, these findings correlate with an assessment
of rural electrification sustainability factors concluded by Feron et al. (2016) which
embraced four dimensions of rural electrification sustainability which are institutional,

economic, environmental, and socio-cultural success factors.

6.2.4.4 Correlation Between Connection Fee Subsidy and Effectiveness to Increase

Electricity Connection

The study also investigated the correlation between connection fee subsidy and

effectiveness to increase electricity connection.

The study found that there was a negative correlation between connection fee subsidy
and it being ineffective and unsustainable whilst there was a statistically significant
positive correlation between connection fee subsidy and it being effective to increase
connections and sustainable consumption levels. Further, a weak positive correlation was
found between connection fee subsidy and its being effective to increase connections but

the consumption levels remain unsustainably low.

Lastly, there was a weak positive correlation between connection fee subsidy and it not
being adequate to cater for all parts of the community. Overall, the correlation analysis
found that the connection fee subsidy is effective in increasing connections and
sustainable consumption levels. However, in some cases, consumption levels tend to be
low for the utility to obtain revenue via tariffs. Further, despite being effective in increasing
connections, the subsidy is not adequate to cater for all parts of the community hence

indicating a need for up scaling.
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These findings are in tandem with Awan et al., (2022) and Carbaugh et al., (2021) who
opined that minimizing subsidies and spreading them equally is an important objective,
but one that, in many developing countries, is only secondary to the objective of speedily
and cheaply increasing capacity and access to meet rapidly growing energy demand and

encourage economic growth.

6.2.4.5 Rationale for Developing the Sustainability Framework for Rural

Electrification

The assumption for the development of the current study’s proposed sustainability
framework was that measuring sustainability of rural electrification is a huge challenge
with regard to meeting the cost for connection by the consumers and recovering the
operational and investment costs for power utility companies. Further, what is at the heart
of the development of the framework is the connection fee subsidies and a financing
structure in general for achieving the Sustainable Development Goal of universal
electricity access rate of 51% for rural areas by 2030 looking at the current rate of 8%
and the proposed policy shift to increase the standard connection fees to 500% for

domestic consumers and 790% for commercial consumers.

However, with shift in Zambia’s economic tenets to do away with subsidies on fuel and
electricity as part of the structural economic adjustment program under the International
Monetary Fund (IMF) for the extension of the pay-back of the USD1.3billion debt (IMF,
2017), the sustainability of subsidy-based rural electrification, the capacity of rural
communities to pay for the connection fees and consequently the rate of electrification in
rural areas hangs in the balance.

The research used findings from the literature review, theoretical and conceptual analysis
as well as those obtained from the quantitative and qualitative data analysis to develop a
sustainability framework for rural electrification. This was implemented in order to respond
to the fourth research question which investigated the critical success factors for the
implementation and sustainability of rural electrification in Chibombo district. Hence,
developing a sustainability framework for rural electrification based on the findings of the

analysis of connection fee subsidies on rural electrification in Chibombo district serves as
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a policy making tool for decision-makers in the electricity sub-sector to foster sustainable
development with respect to rural electrification not only in Chibombo district, but country-

wide.

The framework developed by the research was anchored on the modernization theory
developed in the1950s and 1960s associated with developing policies that would support
socio-economic advancement in less developed nations(Gwynne, 2009). It portrays
evolution as the same route that all societies undertake, from agricultural, rural, and
traditional societies to post-industrial, urban, and contemporary forms (Regmi & Walter,
2017; Ziai, 2007).

The major assumptions of the modernization theory as ascribed by Escobar (1995) are
basically that it is a phased and homogenizing process, in this sense, it produces
tendencies toward convergence among societies, for example, Levy (1967) maintains
that as time goes on, “they and we” will resemble one another because the patterns of
modernization are such that the more highly modernized societies become, the more they

resemble one another.

Hence, the framework developed focuses on understanding the interdependencies of
financing structures for electricity connection, implementing and policy making agencies
in the electricity sub-sector, critical success factors and how they contribute towards the

attainment of sustainable rural electrification.
6.2.4.6 Framework Validation

According to Taylor, (2013), the attainment of any projected parameter relies on the
confirmation of its validation, comprehension by its users and a significant link between
the parameter and the characteristic envisioned to be attained. Validation is the procedure
that seeks to confirm that the framework embodies the individualities of the general
population and is not limited to the sample size used in the estimation(Arafat et al., 2016).
Further, Heale, (2015) advanced that validation increases the degree of trustworthiness

and buoyancy of the framework.

The sustainability framework for rural electrification in this study was validated by

administering questionnaires and conducting semi-interviews with four (4) key informants
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at the Ministry of Energy, Energy Regulation Board, Rural Electrification Authority and

Zesco Limited who were purposively sampled. Purposive sampling permitted the

researcher to intentionally choose informants based on their aptitude to offer vital and

accurate information in relation to answering the research questions.

6.2.4.7 Validation Feedback

Table 6.1 shows the thematic areas that the key informants commented on.

Table 0.1 Thematic Areas of the Validation

No | Thematic area Comment
1. Political will Political will needed to be highlighted in the framework in
light of the policy shift from subsidies in the energy sector
2. Payment of cost| Payment of cost reflective connection fees needed to be
reflective incorporated in the framework taking into account the need
connection fees for the utility to be financially viable
3. Zesco’s bulk | Inclusion of delays of Zesco’s bulk procurement process
procurement was proposed in light of some of the extended periods it
process takes the utility to implement electricity connections
4. Economic The framework should have just focused on economic
sustainability sustainability since it's the issue of high cost of connection
to the consumer and cost reflectivity to the power utility
5. Stakeholder Despite the Ministry of Finance not having been an
inclusion informant, it needed to be included in the framework among
the critical institutions
6. Monitoring project | The aspect of monitoring project performance, taking
performance corrective action and having recommendations for future
continuity for rural electrification projects was paramount for
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sustainability of rural electrification. Hence, it was a

commendation for the research to have included it.

Integration of | The framework effectively showed the integration of the
critical success | critical success factors for sustainable rural electrification
factors

Source: (Author, 2022)

6.2.4.8 Analysis of Feedback

The researcher analyzed the comments from the validators per thematic area as follows:

Political Will-The researcher did not agree with political will having to be
highlighted because it was addressed in the policy reforms to arise from consistent
and timely coordination among the policy and implementing agencies in
Government. It goes without saying that political will is obtained via the Ministries
responsible for Energy and Finance presenting information and decision Cabinet

Memoranda to Cabinet.

Payment of Cost Reflective Tariffs-The recommendation to incorporate payment
of cost reflective connection fees in the framework was incorporated as “Monthly
payments of cost reflective tariffs” taking into account the findings of the research
that were that unsubsidized connection fees were unaffordable to most rural
dwellers to be paid at once. More so that they were proposed to be increased by
500% for households and 790% for commercial consumers as per Zesco Limited’s
application to ERB for revised connection fees. This is supported by Awan et al,
(2022b); Blimpo et al., (2018) and Lee et al al., (2020) who opined that only a few
donor-supported projects have either offered credit or permitted the connection
charge to be paid over a monthly or annual period and due to the inability of most
households to connect, subsidy schemes under donor aided projects are
advanced in order to cushion the cost of connection charges for the poor to benefit
directly.
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Vi.

Vii.

Zesco’s Bulk Procurement Process- The researcher was not in agreement with
the comment for inclusion of delays of Zesco’s bulk procurement process because
the institutional sustainability where coordination is to be timely addresses this
aspect. Moreover, the other reason was that the focus of the sustainability
framework was to bring out the solutions going forward and not to highlight the

known challenges with regard to the power utility.

Economic Sustainability-The comment for the framework to have only focused
on economic sustainability went against the Institutional Analysis and
Development (IDA) Framework for Rural Electrification on which the research had
derived the sustainability framework to a significant extent. The IDA framework as
propagated by liskog, (2008) advanced that an integration of economic, socio-
cultural, institutional and environmental factors is what ensures sustainability of

rural electrification.

Inclusion of Ministry of Finance-The researcher welcomed the need for the
Ministry of Finance to be included in the Framework as the National Treasury is
key for any public financing to be done. Hence, despite the framework having had
“public financing via the national treasury” the Ministry of Finance was included in

the framework among the stakeholder institutions.

Monitoring Project Performance-The researcher welcomed the commendation
of having included monitoring project performance which was a continuous
process that involved checking if deliverables were being achieved. Corrective
action was to be conducted if deliverables were not being achieved whilst
documentation of lessons learnt and recommendations for future continuity for
rural electrification projects were to be made when deliverables were being

achieved.

Integration of Critical Success Factors: The researcher welcomed the
commendation that the framework effectively showed the integration of the critical

success factors for sustainable rural electrification
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Lastly, the researcher highlighted that the sustainability framework that was developed is
open for modifications in future research. The framework developed was presented in the

next chapter.

6.3 Chapter Summary

This chapter provided the discussions and analysis of the findings based on the four (4)
specific objectives of the study and was aligned to the findings of the study as presented
in chapter five. The next chapter provides the recommendations and conclusions to the
research findings. The chapter also proposes a sustainability framework for sustainable

rural electrification projects.
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CHAPTER SEVEN
CONCLUSION AND RECOMMENDATIONS

7.1 Introduction

This chapter presents the conclusion obtained from the analysis and discussion of the
research findings and brings forth recommendations that are intended to resolve the
research problem. It further strives to meet the research objectives by interrogating the
research questions. The chapter also brings out the research’s contribution to the body

of knowledge and the limitations of the study.

7.2 Conclusion of the Research Findings

The study was aimed at analyzing the relationship that exists between electricity
connection fee subsidies and sustainable rural electrification with respect to Chibombo
district. The study purposively analyzed the level of awareness of the cost elements for
electricity connection and their determinants. The study further investigated the capacity
of households to pay for electricity connection as well as the number of households and
Small and Medium Enterprises (SMESs) that benefited from the subsidized connection
fees under the Electricity Services and Access Project (ESAP). Further, the study sought
to find out the critical success factors for sustainable rural electrification and their
correlation with the cost of electricity connection, which fed into the development of a
sustainability framework for rural electrification. The research questions were answered

as specified below:

7.2.1 What Elements Drive the Cost of Electricity Connection in Chibombo District?

In light of the majority not being aware of the elements comprising the connection fee, the
study concluded that there is an urgent need for extensive sensitization on the cost
elements that comprise the connection fee by the power utility, the Ministry responsible
for energy, and the rural electrification implementing agency. The study found this as
critical in growing a mindset of appreciation and value of the costs involved in taking
electricity to rural areas and also serves as a platform for educating the communities on
the need for the connection fees to be cost-reflective in light of the policy shift to remove

subsidies on electricity. The study further established that the cost of electricity
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connection comprised cost lines for the Prepaid meter and duplex service cables for
standard connections. For non-standard connections which were associated with rural
areas, there was a requirement to include ACSR conductors, wooden poles,
transformers, and associated oil, cable wires, and respective accessories required for a
connection to be made. Additionally, the study found that the connection fees also depend

on the area where connections are done with respect to the distance to the grid.

7.2.2 What is the Capacity of Households in Chibombo District to Pay for Electricity

Connection?

The study concluded that the majority of households and SMEs in Chibombo district
earned between K500-K1000 and therefore would only afford an unsubsidized
connection fee ranging from K250-K500. The study also concluded that based on the
income levels of the majority, the subsidized connection fee of K250 under the ESAP
project had set a precedence with regard to the capacity of the people to pay for electricity
connection and therefore, such subsidy-based projects from cooperating partners needed

upscaling.

Under the same objective, the study concluded that the cost of unsubsidized connection
was high for the consumers whilst it was not cost-reflective for the power utility. In the
same vein, the study concluded that there was a negative correlation between high
connection cost and electrification rates. As such, the study concluded that the policy shift
for removal of subsidies on electricity (upward revision of connection fees as applied for
by Zesco Limited) is likely to result in reduced electricity connections hereby causing a
slower pace of attaining universal access to electricity by 2030. Additionally, the study
found that high connection cost, poverty levels, and distance to the grid are critical

hindering factors to rural electrification in descending order.
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7.2.3 How Many Households and SMEs are Connected to the National Grid via the
ESAP Project in Chibombo District?

The study having been purposive in nature with regard to study population and sample
size, the research concluded that 246 households and beneficiaries were connected to
the electricity grid as beneficiaries. Further, based on the full record that was made
available by Zesco Chibombo branch, the study concluded that a total of 938 beneficiaries
(721 households and 217 SMEs) had been connected to the grid under the ESAP project
subsidy mechanism which exceeded the initial project target of a total of 385 beneficiaries
in Chibombo district by almost three-fold.

Also under this research objective, the study concluded that the most benefit derived from
the connection fee subsidy offered under the ESAP project was improved willingness to
pay for electricity connection. The willingness to pay was synonymous with ability to pay

since people’s income level had been improved by having access to electricity.

7.2.4 What are the Critical Success Factors for Implementation and Sustainability

of Rural Electrification in Chibombo District?

The study concluded that most critical success factors (sustainability criteria) for rural
electrification included: economic sustainability via subsidy support; social-cultural
sustainability via sensitization on cost elements of connection fees and promoting
productive use of electricity; and institutional sustainability which pointed to the need for
policy, regulatory and implementing agencies in the energy sector to enhance timely
cooperation. The study also concluded that payment of cost reflective connection fees
and environmental sustainability were critical success factors as well though superseded
by the prior three (3) which were most significant.

Under the same objective, the study also established the ccorrelation between high
connection fees and critical success factors for rural electrification. As such, the study
concluded that there was a weak positive correlation between high connection fees,
economic sustainability, social/cultural sustainability as well as payment of cost reflective

connection fees. Which entailed that the more the connection fees get increased, the
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more there would be need to implement economic sustainability via subsidies,
social/cultural sustainability via community participation/sensitization and also the more

people will be required to pay the increased connection fees.

On the other hand, the study concluded that there was a statistically significant negative
relationship between high connection fees and environmental and institutional
sustainability which entailed that with the increase in connection fees, there would be less
regard for environmental sustainability (people will be more concerned with seemingly
cheaper alternatives to electricity such as charcoal than the impact of the deforestation
being caused by its use). That further entailed that increase in connection fees would
reduce the viability of Zesco Limited due to lower connection rates and consequently
lower electricity consumption levels (fewer tariff payments) since fewer people would
have access to electricity. Further, on the policy side and rural electrification
implementation side, the Ministry of Energy and Rural Electrification Authority (REA)
respectively, would have less traction to meet the universal access target of 51% rural
electrification rate by 2030.

Lastly under this objective, the study further established the correlation between

connection fee subsidy and its effectiveness to increase electricity connection.

The study concluded that there was a negative correlation between connection fee
subsidy and it being ineffective and unsustainable whilst there was a statistically
significant positive correlation between connection fee subsidy and it being effective to
increase connections and sustainable consumption levels. Further, the study concluded
that a weak positive correlation existed between connection fee subsidy and its being
effective to increase connections but the consumption levels remain unsustainably low.
Lastly, the study concluded that a weak positive correlation exists between connection
fee subsidy and it not being adequate to cater for all parts of the community. Overall, the
correlation analysis found that the connection fee subsidy is effective in increasing
connections and sustainable consumption levels. However, in some cases, consumption
levels tend to be low for the utility to obtain revenue via tariffs. Further, despite being
effective in increasing connections, the subsidy is not adequate to cater for all parts of the

community hence indicating a need for up scaling.
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7.2.5 Develop a Sustainability Framework with Critical Success Factors for

Implementation of Rural Electrification in Chibombo District.

The Author developed the framework with data compiled from the literature review,
research findings and validation by the Experts. The framework was envisaged to serve
as a policy making tool for decision-makers in the electricity sub-sector to foster
sustainable development with respect to rural electrification not only in Chibombo district,
but country-wide. Figure 7.1 illustrates a sustainability framework for rural electrification.

The instruction manual for the proposed framework is as attached in appendix (i).
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7.3 Recommendations
The research study brought forth the following recommendations:

i. Upscale of Connection Fee Subsidy Projects and Cost-Sharing Mechanism

The study recommended that for rural electrification to be sustainable, subsidizing the
cost of connection is inevitable since the income levels of the majority of the rural
communities are low. The study found that there was a negative correlation between high
connection costs and electrification rates (pace at which households and businesses get
connected to electricity). As such, the study concluded that the policy shift for removal of
subsidies on electricity (upward revision of connection fees as applied for by Zesco
Limited) is likely to result in reduced electricity connections hereby causing a slower pace
of attaining universal access to electricity by 2030. Further, the subsidized connection fee
under the ESAP project had set precedence with regard to the capacity of the people to
pay for electricity connections and the most benefit derived from the subsidy mechanism
was improved willingness to pay for the connections. Therefore, subsidy-based electricity

projects from cooperating partners need to be up-scaled.

Additionally, the Government through either the Ministry of Finance or the power utility
(Zesco Limited) also needs to put in place cost-sharing mechanisms of cushioning the
consumers’ costs of electricity connection. This would be achieved via setting of a shared
percentage of the cost to be covered by both the consumer and the Government and also
through permitting the consumers to pay connection fees on a monthly basis over a
feasible period of time (6-12months). Furthermore, the study recommended that the
power utility should mostly consider using lower-gauge cables (6-10cubic millimeters)
instead of the 16 or 25-cubic millimeter cables which transmit in excess of 50 amperes.
The maximum load from most rural and urban poor consumers is only 1 or 2 amps, hence
use of the lower gauge cables would enhance efficiency and hereby reduce the cost of

service connections for both the consumer and the utility.
ii. Institutional Capacity and Stakeholder Sensitization

The study also recommended that in order to upscale electricity connections and
consumption in rural areas, the Ministry of Energy and its implementing agencies (REA,
Zesco Limited, and ERB) should on a quarterly basis conduct consistent and effective

sensitization of rural communities on the cost elements of connection fees and productive
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uses of electricity. For this to happen, the study also recommended increased institutional
capacity and effective, timely coordination among the Ministries responsible for Energy
and Finance, implementing agencies (Zesco Limited, Rural Electrification Authority), and
the energy regulator (Energy Regulation Board) as well as cooperating partners. The
study considered this recommendation as critical in growing a mindset of appreciation
and value of the costs involved in taking electricity to rural areas thereby also reducing
cases of vandalism of infrastructure. Further, this would encourage more consumption of
electricity via the purchase of electricity units and also serve as a platform for educating
the communities on the need for the connection fees to be cost-reflective in light of the
policy shift to remove subsidies on electricity. Lastly, this would encourage a form of
balance between the affordability of electricity connection to consumers and financial
viability of the power utility.

iii. Sustainability Framework for Rural Electrification

The study recommended the adoption of the proposed sustainability framework which
integrates the critical success criteria for rural electrification which primarily include:
economic sustainability via private and public subsidy support; social-cultural
sustainability via sensitization on cost elements of connection fees and promoting
productive use of electricity; and institutional sustainability via timely coordination among
policy and implementing agencies as well as the correlation of legislation and regulatory
policy. The framework also integrates payment of cost-reflective connection fees and
environmental sustainability as tributary success criteria based on the findings of the

study.

The proposed framework was envisaged to influence policies/legislation and
implementation strategies for rural electrification in Chibombo district and the nation at
large. Further, the framework recommends fathoming of the interactions and
interdependencies between the success criteria vis a vis connection fee subsidies and
how they contribute to sustainable rural electrification in order to enhance the rate of rural
electrification in light of the 51% universal access to electricity Sustainable Development
Goal (SDG) target for Zambia by 2030.

7.4 Future Research Areas

The study proposed the following as possible areas of further/future research;
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i. The study aimed to analyze the interaction between connection fee subsidies and
sustainable rural electrification. Hence, the study proposes conducting analyses of the
influence of subsidies in other economic sectors as well in order to investigate their
sustainability in the absence of subsidies. Further studies could also evaluate the

applicability of the developed sustainability framework in other sectors.

ii. The study was only conducted in Chibombo District due to financial and time restraints,
as such, the study recommends that comparable research be carried out in other districts

in order to interrogate and broaden the results.

7.5 Contributions to the Body of Knowledge

The contribution of this research to the body of knowledge is mainly the development of
the sustainability framework for the implementation of rural electrification based on the
identified critical success factors. This study contributes towards improving rural
electrification rates and ensuring their sustainability via the application of the proposed
sustainability criteria independently and jointly. This study affords empirical evidence of
the relationship between connection fee subsidies and sustainable rural electrification and
also the correlation between high connection cost and the sustainability criteria (critical
success factors for rural electrification). Further, the study contributes to bridging the
knowledge gaps in literature on the influence of connection fee subsidies on sustainable

rural electrification.

7.6 Limitations of the Study

The limitations faced during the undertaking of the study were as outlined below:

i. The quantitative data collection was conducted in Chibombo district at the researcher’s
own cost. Hence, it had both a financial and physical toll on the researcher. Further, there
was a risk of being misunderstood and maimed by people, bitten by dogs, theft, or being
soaked by the rains (since not every household was reachable by vehicle). These risks
were potential serious hindrances to the data collection. However, a significant and

representative sample was achieved.

ii. Some of the respondents were of the view that the questionnaire was too lengthy and
as a result, could not commit to filling it in. Consequently, this was a deterrent to attaining

full participation from all respondents.
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iii. Collection of qualitative data from the informants was challenging in that three-quarters
(3/4) of them would keep rescheduling the interview due to other commitments and some
would only delegate after constant reminders. This was a hindrance to obtaining more

informative data in a timely manner.

7.7 Chapter Summary

The energy sector being the driving force of any economy and the electricity sub-sector
being a significantly essential part of it still grapples with low electrification rates especially
in rural areas in Sub-Saharan Africa and Zambia is no exception. Currently, rural
electrification rates in Zambia stand at 8% (4.4% and 7.4% on-grid and solar respectively)
and the country has a Sustainable Development Goal (SDG) of attaining a 51% rural

electrification rate by 2030.

In order to work towards the attainment of universal access to electricity, the country has
been implementing various projects on renewable energy technologies as well as
subsidy-based electrification programs in selected areas. However, the electrification rate
remains low. With the shift in Government policy to move away from subsidies in the
energy sector, what remained in question was what influence the connection fee
subsidies had on sustainable rural electrification projects in order to meet the set rural

electrification targets by 2030.

Therefore, the research strived to answer this question by conducting an analysis of the
relationship between the connection fee subsidies and the electrification of rural areas
with a focus on the Chibombo district where the connection fee subsidy mechanism was
implemented under the Electricity Services Access Project (ESAP). The study established
that due to the connection fee subsidy, the project target of electrifying 385 households
and Small and Medium Enterprises (SMEs) was surpassed three-fold to 938 (721
households and 217 SMESs). Hence the study found that connection fee subsidies have

significant influence on the rate of rural electrification in Chibombo district.

The study also identified critical success factors for the implementation of sustainable
rural electrification and developed a sustainability framework to this effect. The

sustainability framework integrated the critical success criteria for rural electrification
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which primarily included: economic sustainability via private and public subsidy support;
social-cultural sustainability via sensitization on cost elements of connection fees and
promoting productive use of electricity; and institutional sustainability via timely
coordination among policy and implementing agencies as well as the correlation of
legislation and regulatory policy. The framework also integrated payment of cost reflective
connection fees and environmental sustainability as tributary success criteria based on

the findings of the study.

The findings of the study were expected to provide an understanding of the association
that exists between connection fee subsidies and the rate of rural electrification to
Government policy makers, electricity utility companies, rural electrification implementing
agencies, rural electrification project sponsors and developers, project managers,
contractors, consultants, and other relevant stakeholders. Particularly, the study was
anticipated to arm policymakers with the feasibility of applying connection fee subsidies
on rural electrification in light of the shift in policy to move away from subsidies in the
electricity sub-sector. Additionally, the study is envisaged to assist in expediting the
formulation of feasible and holistic policies to address the gaps, maximize end-user
outcomes and improve the rural electrification access rates with respect to the 2030 SDG
set targets.

The study, therefore, acted as a point of reference for future researchers in similar studies
and is anticipated to augment the existing body of knowledge. The study is envisaged to
aid researchers to identify more probable areas of research with respect to rural

electrification.

REFERENCES
Abbas, K., Xie, X., Xu, D., & Butt, K. M. (2021). Assessing an empirical relationship

146



between energy poverty and domestic health issues: A multidimensional approach.
Energy, 221, 119774. https://doi.org/10.1016/J.ENERGY.2021.119774

Abdullah, S., & Markandya, A. (2012). Rural electrification programmes in Kenya: Policy
conclusions from a valuation study. Energy for Sustainable Development, 16(1).
https://doi.org/10.1016/j.esd.2011.10.007

Acharya, A. S., Prakash, A., Saxena, P., & Nigam, A. (2013). Sampling: why and how of
it? Indian Journal of Medical Specialities, 4(2).
https://doi.org/10.7713/ijms.2013.0032

Acharya, R. H., & Sadath, A. C. (2019). Energy poverty and economic development:
Household-level evidence from India. Energy and Buildings, 183, 785—791.
https://doi.org/10.1016/J.ENBUILD.2018.11.047

Adusah-Poku, F., & Takeuchi, K. (2019). Energy poverty in Ghana: Any progress so
far? Renewable and Sustainable Energy Reviews, 112, 853-864.
https://doi.org/10.1016/J.RSER.2019.06.038

Aevarsdottir, A. M., Barton, N., & Bold, T. (2017). The impacts of rural electrification on
labor supply, income and health: Experimental evidence with solar lamps in
Tanzania. International Growth Centre, September.

Ahmed, A. (2008). Ontological, Epistemological and Methodological Assumptions:
Qualitative Versus Quantitative.

Akbas, B., Kocaman, A. S., Nock, D., & Trotter, P. A. (2022). Rural electrification: An
overview of optimization methods. In Renewable and Sustainable Energy Reviews
(Vol. 156). https://doi.org/10.1016/j.rser.2021.111935

Akhtar, M. |. (2016). Research Design.

Aklin, M., Harish, S. P., & Urpelainen, J. (2018). A global analysis of progress in
household electrification. Energy Policy, 122, 421-428.
https://doi.org/10.1016/J.ENPOL.2018.07.018

Aklin, M., Harish, S., Urpelainen, J., Arbacher, R., Barin, A., Brind, E., Krisel, R.,
Pualani, B., Relf, G., Rutherford, T., Shafique, S., Yoder, E., & Ruohan Zhang, H.
(2018). A Global Analysis of Progress in Household Electrification * Forthcoming at
Energy Policy.
https://ssrn.com/abstract=3220460Electroniccopyavailableat:https://ssrn.com/abstr
act=3220460

Altawell N. (2021). Rural electrification projects. In Altawell N (Ed.), Rural Electrification
(pp. 149-156). Academic Press. https://doi.org/10.1016/B978-0-12-822403-
8.00008-4

Ang, B. W., & Liu, N. (2007). Energy decomposition analysis: IEA model versus other
methods. Energy Policy, 35(3). https://doi.org/10.1016/j.enpol.2006.04.020

Arafat, S., Chowdhury, H., Qusar, M., & Hafez, M. (2016). Cross Cultural Adaptation
and Psychometric Validation of Research Instruments: a Methodological Review.
Journal of Behavioral Health, 5(3), 129.
https://doi.org/10.5455/jbh.20160615121755

147



Arango-Manrique, A., Lopez-Garcia, D., Arango-Lemoine, C., & Carvajal-Quintero, S. X.
(2021). Business model proposal for energy transition towards operational and
economic sustainability for rural electrification: Colombian case. Sustainability
(Switzerland), 13(8). https://doi.org/10.3390/su13084308

Auty, R. M., & De Soysa, I. (2005). Energy, wealth and governance in the Caucasus
and Central Asia: Lessons not learned. In Energy, Wealth and Governance in the
Caucasus and Central Asia: Lessons not learned.
https://doi.org/10.4324/9780203099803

Awan, A., Bilgili, F., & Rahut, D. B. (2022a). Energy poverty trends and determinants in
Pakistan: Empirical evidence from eight waves of HIES 1998-2019. Renewable
and Sustainable Energy Reviews, 158. https://doi.org/10.1016/j.rser.2022.112157

Awan, A., Bilgili, F., & Rahut, D. B. (2022b). Energy poverty trends and determinants in
Pakistan: Empirical evidence from eight waves of HIES 1998-2019. Renewable
and Sustainable Energy Reviews, 158, 112157.
https://doi.org/10.1016/J.RSER.2022.112157

Aweke, A. T., & Navrud, S. (2022). Valuing energy poverty costs: Household welfare
loss from electricity blackouts in developing countries. Energy Economics, 109,
105943. https://doi.org/10.1016/J.ENECO0O.2022.105943

Axelsson, R., Angelstam, P., Degerman, E., Teitelbaum, S., Andersson, K., Elbakidze,
M., & Drotz, M. K. (2013). Social and cultural sustainability: Criteria, indicators,
verifier variables for measurement and maps for visualization to support planning.
Ambio, 42(2). https://doi.org/10.1007/s13280-012-0376-0

Badcock, J., & Lenzen, M. (2010). Subsidies for electricity-generating technologies: A
review. Energy Policy, 38(9). https://doi.org/10.1016/j.enpol.2010.04.031

Baghramian, M., Baghramian, M., & Lecturer, S. (2004). Relativism.

Barnes, D. F. (2011). Effective solutions for rural electrification in developing countries:
Lessons from successful programs. Current Opinion in Environmental
Sustainability, 3(4), 260—264. https://doi.org/10.1016/J.COSUST.2011.06.001

Barnes, D. F. (2019). Electric power for rural growth: How electricity affects rural life in
developing countries. In Electric Power for Rural Growth: How Electricity Affects
Rural Life in Developing Countries. https://doi.org/10.4324/9780429042096

Batidzirai, B., Trotter, P. A., Brophy, A., Stritzke, S., Moyo, A., Twesigye, P.,
Puranasamriddhi, A., & Madhlopa, A. (2021). Towards people-private-public
partnerships: An integrated community engagement model for capturing energy
access needs. Energy Research and Social Science, 74.
https://doi.org/10.1016/j.erss.2021.101975

Baurzhan, S., & Jenkins, G. P. (2016). Off-grid solar PV: Is it an affordable or
appropriate solution for rural electrification in Sub-Saharan African countries? In
Renewable and Sustainable Energy Reviews (Vol. 60).
https://doi.org/10.1016/j.rser.2016.03.016

Benalcazar, P., Suski, A., & Kaminski, J. (2020). The effects of capital and energy

148



subsidies on the optimal design of microgrid systems. Energies, 13(4).
https://doi.org/10.3390/en13040955

Benz, L. A. (2022). Critical Success Factors for Circular Business Model Innovation
from the Perspective of the Sustainable Development Goals. Sustainability
(Switzerland), 14(10). https://doi.org/10.3390/su14105816

Bhattacharyya, S. C. (2012). Energy access programmes and sustainable development:
A critical review and analysis. Energy for Sustainable Development, 16(3), 260—
271. https://doi.org/10.1016/j.esd.2012.05.002

Blimpo, M., Mcrae, S., & Steinbuks, J. (2018). Why Are Connection Charges So High?
An Analysis of the Electricity Sector in Sub-Saharan Africa.
http://www.worldbank.org/research.

Boait, P. J. (2014). Mini-Grids for Rural Electrification of Developing Countries:
Technical Aspects of Mini-Grids for Rural Electrification. Springer Link, State-of-the
Art Knowledge on Mini-Grid Systems, Demand Creation, Financing, Regulation and
Smart System Design, January.

Boliko, C. M., & lalnazov, D. S. (2019). An assessment of rural electrification projects in
Kenya using a sustainability framework. Energy Policy, 133.
https://doi.org/10.1016/j.enpol.2019.110928

Borhanazad, H., Mekhilef, S., Saidur, R., & Boroumandjazi, G. (2013). Potential
application of renewable energy for rural electrification in Malaysia. Renewable
Energy, 59. https://doi.org/10.1016/j.renene.2013.03.039

Bos, K., Chaplin, D., & Mamun, A. (2018). Benefits and challenges of expanding grid
electricity in Africa: A review of rigorous evidence on household impacts in
developing countries. In Energy for Sustainable Development (Vol. 44).
https://doi.org/10.1016/j.esd.2018.02.007

Boztepe S. (2007). User Value: Competing Theories and Models. International Journal
of Design, 1(2), 55-63.

Brank, J., Grobelnik, M., & Mladenic, D. (2005). A SURVEY OF ONTOLOGY
EVALUATION TECHNIQUES.

Brewer, J. (1990). Pocock Source: Eighteenth-Century Studies , Winter (Vol. 24, Issue
2). https://www.jstor.org/stable/2738961

Bruton, H. J. (1998). A Reconsideration of Import Substitution. In Source: Journal of
Economic Literature (Vol. 36, Issue 2).

Cameron, R. (2009). A sequential mixed model research design: Design, analytical and
display issues. International Journal of Multiple Research Approaches, 3(2), 140—
152. https://doi.org/10.5172/mra.3.2.140

Carbaugh, R. J., St Brown, M., & Carbaugh, B. (2012). ScholarWorks@CWU Industrial
Policy and Renewable Energy: Trade Conflicts Industrial Policy and Renewable
Energy: Trade Conflicts. In Journal of International and Global Economic Studies
(Vol. 5, Issue 1). http://digitalcommons.cwu.edu/cobfac

149



Cardoso, F. H. (1977). The Consumption of Dependency Theory in the United States. In
Source: Latin American Research Review (Vol. 12, Issue 3).

Central Statistical Office. (2016). 2015 LIVING CONDITIONS MONITORING SURVEY
REPORT REPUBLIC OF ZAMBIA CENTRAL STATISTICAL OFFICE CSO-Serving
Your Data Needs. www.zamstats.gov.zm

Central Statistical Office Z. (2012). ZAMBIA 2010 CENSUS OF POPULATION AND
HOUSING. www.zamstats.gov.zm

CIG Zambia. (2022). Integrated Resource Plan for Zambia.

Cook, P. (2011). Infrastructure, rural electrification and development. Energy for
Sustainable Development, 15(3). https://doi.org/10.1016/j.esd.2011.07.008

Cook, P. (2013). Rural Electrification and Rural Development (pp. 13-38).
https://doi.org/10.1007/978-1-4471-4673-5_2

Corning, P. A. (2000). Biological Adaptation in Human Societies: a 'Basic Needs’
Approach.

Cravioto, J., Ohgaki, H., Che, H. S., Tan, C., Kobayashi, S., Toe, H., Long, B., Oudaya,
E., Rahim, N. A., & Farzeneh, H. (2020). The E-ects of Rural Electrification on
Quality of Life: A Southeast Asian Perspective. In Energies (Vol. 13, Issue 10).
MDPI AG. https://doi.org/10.3390/en13102410

Cresswell. (2006). CHOOSING A MIXED METHODS DESIGN.
Cresswell. (2014). John W. Creswell-Research Design_ Qualitative, Quantitative2 (1).

Creswell, J. W. (2009). Research design : qualitative, quantitative, and mixed methods
approaches. Sage.

Dale Jacquette. (2002). Ontology.

Dawadi, S., Shrestha, S., & Giri, R. A. (2021). Mixed-Methods Research: A Discussion
on its Types, Challenges, and Criticisms. Journal of Practical Studies in Education,
2(2), 25-36. https://doi.org/10.46809/jpse.v2i2.20

Debaijit Palit. (2019). Prioritizing the Weightage of Sustainability Criteria and Sub-
Criteria of Decentralized Micro-Hydropower Projects for Rural Electrification in
Nepal. Journal of Energy Technologies and Policy. https://doi.org/10.7176/jetp/9-9-
02

Demirtas, O. (2013). Evaluating the best renewable energy technology for sustainable
energy planning. International Journal of Energy Economics and Policy,
3(SPECIAL ISSUE).

Dinkelman, T., Beaman, L., Beuermann, D., Busso, M., Case, A., Choi, H., Dinardo, J.,
Ferris, A., Fisman, R., Keyes, B., Lam, D., Levinsohn, J., Martinez-A, C., Mccrary,
J., Qian, N., Posel, D., Potter-Gunter, S., Rosenzweig, M., Smith, J., ... Wittenberg
Sub-Stantially, M. (2011). The Effects of Rural Electrification on Employment: New
Evidence from South Africa.

Dogan, E., Madaleno, M., & Taskin, D. (2021). Which households are more energy

150



vulnerable? Energy poverty and financial inclusion in Turkey. Energy Economics,
99, 105306. https://doi.org/10.1016/J.ENEC0O.2021.105306

Downs, T. J., Zimmerman, M., Altonaga, N., Dahal, R., Kubacki, E., Lapides, N., &
Richards, J. (2020). Unlocking High Sustainable Energy Potential in Zambia: An
Integrative Collaborative Project Approach. Journal of Sustainable Development,
13(1), 59. https://doi.org/10.5539/jsd.v13n1p59

Doyle, L., Brady, A. M., & Byrne, G. (2009). An overview of mixed methods research.
Journal of Research in Nursing, 14(2), 175-185.
https://doi.org/10.1177/1744987108093962

Drinkwaard, W., Kirkels, A., & Romijn, H. (2010). A learning-based approach to
understanding success in rural electrification: Insights from Micro Hydro projects in
Bolivia. Energy for Sustainable Development, 14(3).
https://doi.org/10.1016/j.esd.2010.07.006

Dunmade, I. (2002). Indicators of sustainability: Assessing the suitability of a foreign
technology for a developing economy. Technology in Society, 24(4), 461-471.
https://doi.org/10.1016/S0160-791X(02)00036-2

Dworkin, R., & Scheffler, S. (2003). Equality as the Virtue of Sovereigns: A Reply to
Ronald Dworkin (Vol. 31, Issue 2). Public Affairs , Spring.

Energy Regulation Board. (2021). ENERGY SECTOR REPORT 2020.

Energy Regulation Board. (2022). CALL FOR PUBLIC COMMENTS ON ZESCO'’S
APPLICATION TO REVISE CONNECTION FEES FOR 2022.

ESMAP. (2007). Technical and economic assessment of off-grid, Mini-grid and grid
electrification technologies. ESMAP Technical Paper 121/07, December.

Falchetta, G., Dagnachew, A. G., Hof, A. F., & Milne, D. J. (2021). The role of
regulatory, market and governance risk for electricity access investment in sub-
Saharan Africa. Energy for Sustainable Development, 62, 136—150.
https://doi.org/10.1016/j.esd.2021.04.002

Feldstein, M. S. (2003). Economic and financial crises in emerging market economies.
University of Chicago Press.

Fenner, R. A., Ainger, C. M., Cruickshank, H. J., & Guthrie, P. M. (2006). Widening
engineering horizons: Addressing the complexity of sustainable development. In
Proceedings of the Institution of Civil Engineers: Engineering Sustainability (Vol.
159, Issue 4). https://doi.org/10.1680/ensu.2006.159.4.145

Feron, S. (2016). Sustainability of off-grid photovoltaic systems for rural electrification in
developing countries: A review. In Sustainability (Switzerland) (Vol. 8, Issue 12).
MDPI. https://doi.org/10.3390/su8121326

Feron, S., & Cordero, R. R. (2018). Is Peru prepared for large-scale sustainable rural
electrification? Sustainability (Switzerland), 10(5).
https://doi.org/10.3390/su10051683

Feron, S., Heinrichs, H., & Cordero, R. R. (2016). Sustainability of rural electrification

151



programs based on off-grid photovoltaic (PV) systems in Chile. Energy,
Sustainability and Society, 6(1). https://doi.org/10.1186/s13705-016-0098-4

Foley, G. (1992). Rural electrification in the developing world. Energy Policy, 20(2).
https://doi.org/10.1016/0301-4215(92)90108-E

Fried, S., & Lagakos, D. (2021). Rural electrification, migration and structural
transformation: Evidence from Ethiopia. Regional Science and Urban Economics,
91. https://doi.org/10.1016/j.regsciurbeco.2020.103625

Gafa, D. W., & Egbendewe, A. Y. G. (2021). Energy poverty in rural West Africa and its
determinants: Evidence from Senegal and Togo. Energy Policy, 156, 112476.
https://doi.org/10.1016/J.ENPOL.2021.112476

Guerreiro, S., & Botetzagias, |. (2018). Empowering communities—the role of
intermediary organisations in community renewable energy projects in Indonesia.
Local Environment, 23(2). https://doi.org/10.1080/13549839.2017.1394830

Gujba, H., Thorne, S., Mulugetta, Y., Rai, K., & Sokona, Y. (2012). Financing low
carbon energy access in Africa. Energy Policy, 47(SUPPL.1).
https://doi.org/10.1016/j.enpol.2012.03.071

Gwynne, R. N. (2009). Modernization Theory. International Encyclopedia of Human
Geography, 163-167. https://doi.org/10.1016/B978-0-08-102295-5.10107-6

Haanyika, C. M. (2008). Rural electrification in Zambia: A policy and institutional
analysis. Energy Policy, 36(3). https://doi.org/10.1016/j.enpol.2007.10.031

Haley, U. C. V., & Haley, G. T. (2008). Subsidies and the china price. In Harvard
Business Review (Vol. 86, Issue 6).

Harish, S. M., Morgan, G. M., & Subrahmanian, E. (2014). When does unreliable grid
supply become unacceptable policy? Costs of power supply and outages in rural
India. Energy Policy, 68. https://doi.org/10.1016/j.enpol.2014.01.037

Hartvigsson, E., Ahlgren, E. O., & Molander, S. (2020). Tackling complexity and
problem formulation in rural electrification through conceptual modelling in system
dynamics. Systems Research and Behavioral Science, 37(1), 141-153.
https://doi.org/10.1002/sres.2611

Heale, R., & Twycross, A. (2015). Validity and reliability in quantitative studies. In
Evidence-Based Nursing (Vol. 18, Issue 3, pp. 66—67). BMJ Publishing Group.
https://doi.org/10.1136/eb-2015-102129

Herzog, A. V, Lipman, T. E., & Kammen, D. M. (2001). RENEWABLE ENERGY
SOURCES.

Heynen, A. P., Lant, P. A., Smart, S., Sridharan, S., & Greig, C. (2019). Off-grid
opportunities and threats in the wake of India’s electrification push. Energy,
Sustainability and Society, 9(1). https://doi.org/10.1186/s13705-019-0198-z

Hirmer, S., & Cruickshank, H. (2014). The user-value of rural electrification: An analysis
and adoption of existing models and theories. In Renewable and Sustainable
Energy Reviews (Vol. 34, pp. 145-154). Elsevier Ltd.

152



https://doi.org/10.1016/j.rser.2014.03.005

Holden, M. T., & Lynch, P. (2004). Choosing the Appropriate Methodology:
Understanding Research Philosophy.

IEA. (2021). World Energy Outlook 2021 - revised version October 2021. International
Energy Agency.

IEA, OPEC, OECD, & WORLD BANK. (2010). ANALYSIS OF THE SCOPE OF
ENERGY SUBSIDIES AND SUGGESTIONS FOR THE G-20 INITIATIVE The
World Bank. www.oecd.org/g20/fossilfuelsubsidies

lIskog, E. (2004). And Then They Lived Sustainably Ever After? -Part 1, Experiences
from Rural Electrification in Tanzania, Zambia and Kenya. In Health (San
Francisco) (Issue January 2008).

liIskog, E., & Kjellstrém, B. (2008). And then they lived sustainably ever after?-
Assessment of rural electrification cases by means of indicators. Energy Policy,
36(7). https://doi.org/10.1016/j.enpol.2008.03.022

IMF. (2017). DISTRIBUTIONAL IMPACT OF SUBSIDIES AND PROPOSED REFORMS
1.

Immaculata Taufi, M. (2007). The I3A Framework: enhancing the sustainability of off-
grid photovoltaic energy service delivery in Indonesia.
https://doi.org/10.26190/unsworks/17625

International Energy Agency, International Renewable Energy Agency, United Nations
Statistics Division, World Bank Group, & World Health Organisation. (2021).
TRACKING SDG7 A joint report of the custodian agencies. www.worldbank.org

Isa, M. A., Sudjono, P., Sato, T., Onda, N., Endo, I., Takada, A., Muntalif, B. S., & Ide, J.
(2021). Assessing the sustainable development of micro-hydro power plants in an
isolated traditional village west java, indonesia. Energies, 14(20).
https://doi.org/10.3390/en14206456

Javadi, F. S., Rismanchi, B., Sarraf, M., Afshar, O., Saidur, R., Ping, H. W., & Rahim, N.
A. (2013). Global policy of rural electrification. Renewable and Sustainable Energy
Reviews, 19, 402—-416. https://doi.org/10.1016/J.RSER.2012.11.053

Kaoma, M., & Gheewala, S. H. (2021). Techno-economic assessment of bioenergy
options using crop and forest residues for non-electrified rural growth centres in
Zambia. Biomass and Bioenergy, 145.
https://doi.org/10.1016/j.biombioe.2020.105944

Kessides, C. (2005). The Urban Transition in Sub-Saharan Africa: Implications for
Economic Growth and Poverty Reduction.
http://www.worldbank.org/afr/wps/index.htm.

Khandker, S. R., Samad, H. A., Ali, R., & Barnes, D. F. (2014). Who benefits most from
rural electrification? Evidence in India. Energy Journal, 35(2).
https://doi.org/10.5547/01956574.35.2.4

Khundi-Mkomba, F., Kumar Saha, A., & Wali, U. G. (2021). Examining the state of

153



energy poverty in Rwanda: An inter-indicator analysis. Heliyon, 7(11).
https://doi.org/10.1016/j.heliyon.2021.e08441

Kojima, M., Zhou, X., Jeesun, J., Joeri De Wit, H., Bacon, R., & Trimble, C. (2016). Who
Uses Electricity in Sub-Saharan Africa? Findings from Household Surveys.
http://econ.worldbank.org.

Koomson, I., & Danquah, M. (2021). Financial inclusion and energy poverty: Empirical
evidence from Ghana. Energy Economics, 94, 105085.
https://doi.org/10.1016/J.ENECO.2020.105085

Kornbluth, K., Pon, B., & Erickson, P. (2012). An investigation of the cost and
performance of a solar-powered LED light designed as an alternative to candles in
Zambia: A project case study. Renewable and Sustainable Energy Reviews, 16(9),
6737-6745. https://doi.org/10.1016/J.RSER.2012.08.001

Kyriakarakos, G., Balafoutis, A. T., & Bochtis, D. (2020). Proposing a paradigm shift in
rural electrification investments in Sub-Saharan Africa through Agriculture.
Sustainability (Switzerland), 12(8). https://doi.org/10.3390/SU12083096

Lao, C., & Chungpaibulpatana, S. (2017). Techno-economic analysis of hybrid system
for rural electrification in Cambodia. Energy Procedia, 138.
https://doi.org/10.1016/j.egypro.2017.10.239

Lee, K., Brewer, E., Christiano, C., Meyo, F., Miguel, E., Podolsky, M., Rosa, J., &
Wolfram, C. (2016). Electrification for “under Grid” households in Rural Kenya.
Development Engineering, 1. https://doi.org/10.1016/j.deveng.2015.12.001

Lee, K., Miguel, E., & Wolfram, C. (2020). Experimental Evidence on the Economics of
Rural Electrification. In Journal of Political Economy (Vol. 128, Issue 4).

Lestari, H., Arentsen, M., Bressers, H., Gunawan, B., Iskandar, J., & Parikesit. (2018).
Sustainability of renewable off-grid technology for rural electrification: A
comparative study using the IAD framework. Sustainability (Switzerland), 10(12).
https://doi.org/10.3390/su10124512

Llewellyn, K. N., ~~ ~~0~!~~n~~~up London, J. J. C., & York, N. (2008). REALISM IN
THEORY AND PRACTICE WITH A NEW INTRODUCTION BY.

Lépez-Gonzalez, A., Ferrer-Marti, L., & Domenech, B. (2019). Sustainable rural
electrification planning in developing countries: A proposal for electrification of
isolated communities of Venezuela. Energy Policy, 129.
https://doi.org/10.1016/j.enpol.2019.02.041

Luzi, L., Lin, Y., Koo, B. B., Rysankova, D., & Portale, E. (2019). Beyond Connections
ZAMBIA Energy Access Diagnostic Report Based on the Multi-Tier Framework.
www.worldbank.org

Madurai, R., Pugazhendhi, R., Jamal, T., Dyduch, J., Arif, M. T., Manoj Kumar, N.,
Shafiullah, G. M., Chopra, S. S., & Nadarajah, M. (2021). Envisioning the UN
Sustainable Development Goals (SDGs) through the lens of energy sustainability
(SDG 7) in the post-COVID-19 world. Applied Energy, 292.
https://doi.org/10.1016/j.apenergy.2021.116665

154



Mahama, A. (2012). 2012 international year for sustainable energy for all: African
Frontrunnership in rural electrification. Energy Policy, 48.
https://doi.org/10.1016/j.enpol.2012.04.046

Mainali, B., Pachauri, S., Rao, N. D., & Silveira, S. (2014). Assessing rural energy
sustainability in developing countries. Energy for Sustainable Development, 19(1).
https://doi.org/10.1016/j.esd.2014.01.008

Mainali, B., & Silveira, S. (2011). Financing off-grid rural electrification: Country case
Nepal. Energy, 36(4), 2194-2201. https://doi.org/10.1016/J.ENERGY.2010.07.004

Mapako, M., & Prasad, G. (2007). RURAL ELECTRIFICATION IN ZIMBABWE
REDUCES POVERTY BY TARGETING INCOME-GENERATING ACTIVITIES.

merriam. (1995). issues of validity and reliability.

Mertens, D. M. (2012). Transformative Mixed Methods: Addressing Inequities. American
Behavioral Scientist, 56(6), 802—813. https://doi.org/10.1177/0002764211433797

Ministry of Energy. (2020). Annual report.
Rural Electrification Master Plan, Rural Electrification (2009).
MOE. (2019). National Energy Policy 2019 (1).

Muggenburg, H., Tillmans, A., Schweizer-Ries, P., Raabe, T., & Adelmann, P. (2012).
Social acceptance of PicoPV systems as a means of rural electrification - A socio-
technical case study in Ethiopia. Energy for Sustainable Development, 16(1).
https://doi.org/10.1016/j.esd.2011.10.001

Mugisha, J., Ratemo, M. A., Bunani Keza, B. C., & Kahveci, H. (2021). Assessing the
opportunities and challenges facing the development of off-grid solar systems in
Eastern Africa: The cases of Kenya, Ethiopia, and Rwanda. Energy Policy, 150.
https://doi.org/10.1016/j.enpol.2020.112131

Muhoza, C., & Johnson, O. W. (2018). Exploring household energy transitions in rural
Zambia from the user perspective. Energy Policy, 121.
https://doi.org/10.1016/j.enpol.2018.06.005

Mulder, P., & Tembe, J. (2008). Rural electrification in an imperfect world: A case study
from Mozambique. Energy Policy, 36(8).
https://doi.org/10.1016/j.enpol.2008.05.018

Muller, F., Neumann, M., Elsner, C., & Claar, S. (2021). Assessing african energy
transitions: Renewable energy policies, energy justice, and SDG 7. Politics and
Governance, 9(1), 119-130. https://doi.org/10.17645/pag.v9i1.3615

Ngoma, J. (2019). RURAL ELECTRIFICATION AS A PUBLIC POLICY INTERVENTION
IN IMPROVING HOUSEHOLDS’ STANDARD OF LIVING: THE CASE OF
SENANGA DISTRICT.

Ntaintasis, E., Mirasgedis, S., & Tourkolias, C. (2019). Comparing different
methodological approaches for measuring energy poverty: Evidence from a survey
in the region of Attika, Greece. Energy Policy, 125, 160-169.
https://doi.org/10.1016/J.ENPOL.2018.10.048

155



Oda, H., & Tsujita, Y. (2011). The determinants of rural electrification: The case of
Bihar, India. Energy Policy, 39(6), 3086—3095.
https://doi.org/10.1016/j.enpol.2011.02.014

OECD. (2020). World Energy Outlook 2020 — Analysis. OECD International Energy
Agency, October 2020.

Olanrele, I. A. (2020). Assessing the Effects of Rural Electrification on Household
Welfare in Nigeria. Journal of Infrastructure Development, 12(1), 7-24.
https://doi.org/10.1177/0974930619892742

Othman, S., Steen, M., & Fleet, J.-A. (2020). A sequential explanatory mixed methods
study design: An example of how to integrate data in a midwifery research project.
Journal of Nursing Education and Practice, 11(2), 75.
https://doi.org/10.5430/jnep.v11n2p75

Oviedo-Cepeda, J. C., Serna-Suarez, |., Osma-Pinto, G., Duarte, C., Solano, J., &
Gabbar, H. A. (2020). Design of tariff schemes as demand response mechanisms
for stand-alone microgrids planning. Energy, 211.
https://doi.org/10.1016/j.energy.2020.119028

Pachauri, S., Van Ruijven, B. J., Nagai, Y., Riahi, K., Van Vuuren, D. P., Brew-
Hammond, A., & Nakicenovic, N. (2013). Pathways to achieve universal household
access to modern energy by 2030. Environmental Research Letters, 8(2).
https://doi.org/10.1088/1748-9326/8/2/024015

Panchal, R., Singh, A., & Diwan, H. (2021). Does circular economy performance lead to
sustainable development? — A systematic literature review. In Journal of
Environmental Management (Vol. 293).
https://doi.org/10.1016/j.jenvman.2021.112811

Pardede, P. (2018). Mixed Methods Research Designs in EFL 1.

Pathak, S. (2020). Assessment of On-Grid and Off-Grid Electrification in Remote
Villages of Chhattisgarh. Advances in Robotics & Mechanical Engineering, 2(4).
https://doi.org/10.32474/arme.2020.02.000142

Pereira, M. G., Freitas, M. A. V., & da Silva, N. F. (2010). Rural electrification and
energy poverty: Empirical evidences from Brazil. In Renewable and Sustainable
Energy Reviews (Vol. 14, Issue 4). https://doi.org/10.1016/j.rser.2009.12.013

Permana, M., Rochaida, E., Mire, M. S., & Suharto, R. B. (2021). Measurement of
sustainable development with electrification of households in Indonesia.
International Journal of Energy Economics and Policy, 11(3).
https://doi.org/10.32479/ijeep.10937

Pfahl, S. (2005). Nos. 1/2, 2005 ’Institutional sustainability. In Int. J. Sustainable
Development (Vol. 8, Issue 2).

Pode, R., Pode, G., & Diouf, B. (2016). Solution to sustainable rural electrification in
Myanmar. In Renewable and Sustainable Energy Reviews (Vol. 59).
https://doi.org/10.1016/j.rser.2015.12.320

Prandecki, K. (2014). Theoretical Aspects of Sustainable Energy. Energy and

156



Environmental Engineering, 2(4). https://doi.org/10.13189/eee.2014.020401

Rackwitz, R. (2001). Reliability analysis-a review and some perspective. Structural
Safety, 23(4). https://doi.org/10.1016/S0167-4730(02)00009-7

Rad, F. D. (2011). On Sustainability in Local Energy Planning.

Rahi, S. (2017). Research Design and Methods: A Systematic Review of Research
Paradigms, Sampling Issues and Instruments Development. International Journal
of Economics & Management Sciences, 06(02). https://doi.org/10.4172/2162-
6359.1000403

Rahman, M. M., Paatero, J. V., Poudyal, A., & Lahdelma, R. (2013). Driving and
hindering factors for rural electrification in developing countries: Lessons from
Bangladesh. Energy Policy, 61, 840-851.
https://doi.org/10.1016/j.enpol.2013.06.100

Rahman, M. S. (2016). The Advantages and Disadvantages of Using Qualitative and
Quantitative Approaches and Methods in Language “Testing and Assessment”
Research: A Literature Review. Journal of Education and Learning, 6(1), 102.
https://doi.org/10.5539/jel.v6n1p102

Rana Bahadur Thapa, Bishnu Raj Upreti, Durga Devkota, & Govind Raj Pokharel.
(2019). Prioritizing the Weightage of Sustainability Criteria and Sub-Criteria of
Decentralized Micro-Hydropower Projects for Rural Electrification in Nepal. Journal
of Energy Technologies and Policy. https://doi.org/10.7176/jetp/9-9-02

Reber, T., Booth, S., Cutler, D., Li, X., & Salasovich, J. (2018). TARIFF
CONSIDERATIONS FOR MICRO-GRIDS IN SUB-SAHARAN AFRICA.
www.nrel.gov/publications.

Reddy, B. S. (2015). Measuring and Evaluating Energy Security and Sustainability: A
Case Study of India Measuring and Evaluating Energy Security and Sustainability:
A Case Study of India India’s Energy Transition-Securing Power for a Sustainable
Future. http://www.igidr.ac.in/pdf/publication/WP-2015-08.pdf

Regmi, K. D., & Walter, P. (2017). Modernisation theory, ecotourism policy, and
sustainable development for poor countries of the global South: perspectives from
Nepal. International Journal of Sustainable Development and World Ecology, 24(1),
1-14. https://doi.org/10.1080/13504509.2016.1147502

Ribeiro, F., Ferreira, P., & Aradjo, M. (2011). The inclusion of social aspects in power
planning. In Renewable and Sustainable Energy Reviews (Vol. 15, Issue 9).
https://doi.org/10.1016/j.rser.2011.07.114

Riva, F., Berti, L., Mandelli, S., Pendezza, J., & Colombo, E. (2017). On-field
assessment of reliable electricity access scenarios through a bottom-up approach:
The case of Ninga SHPP, Tanzania. 2017 6th International Conference on Clean
Electrical Power: Renewable Energy Resources Impact, ICCEP 2017.
https://doi.org/10.1109/ICCEP.2017.8004837

Rolland, S., Glania, G., & Wiemann, M. (2011). for Rural Electrification : Hybrid Mini-
Grids for Rural Electrification : Region 10 Conference (TENCON), 72.

157



https://www.ruralelec.org/sites/default/files/hybrid_mini-
grids_for_rural_electrification_2014. pdf.

Rural Electrification Authority. (2018). Project Operations Manual for ELECTRICITY
SERVICE ACCESS PROJECT.

Sadath, A. C., & Acharya, R. H. (2017). Assessing the extent and intensity of energy
poverty using Multidimensional Energy Poverty Index: Empirical evidence from
households in India. Energy Policy, 102, 540-550.
https://doi.org/10.1016/J.ENPOL.2016.12.056

Saing, C. H. (2018). Rural electrification in Cambodia: does it improve the welfare of
households? Oxford Development Studies, 46(2).
https://doi.org/10.1080/13600818.2017.1340443

Salite, D., Cotton, M., & Kirshner, J. (2019). The sociotechnical dynamics of off-grid
solar energy in Mozambique Authors Names and Affiliations.
https://ssrn.com/abstract=4095102

Schroeder, P., Anggraeni, K., & Weber, U. (2019). The Relevance of Circular Economy
Practices to the Sustainable Development Goals. Journal of Industrial Ecology,
23(1). https://doi.org/10.1111/jiec.12732

Sebi, C. (2015). Energy poverty and vulnerable consumers in the energy sector across
the EU: analysis of policies and measures. www.insightenergy.org

Sedai, A. K., Nepal, R., & Jamasb, T. (2021). Flickering lifelines: Electrification and
household welfare in India. Energy Economics, 94.
https://doi.org/10.1016/j.eneco0.2020.104975

Sergi, B., Babcock, M., Williams, N. J., Thornburg, J., Loew, A., & Ciez, R. E. (2018).
Institutional influence on power sector investments: A case study of on- and off-grid
energy in Kenya and Tanzania. Energy Research and Social Science, 41.
https://doi.org/10.1016/j.erss.2018.04.011

Sharma, T., & Balachandra, P. (2015). Benchmarking sustainability of Indian electricity
system: An indicator approach. Applied Energy, 142, 206—220.
https://doi.org/10.1016/j.apenergy.2014.12.037

Shrestha, A., Rajbhandari, Y., Khadka, N., Bista, A., Marahatta, A., Dahal, R., Mallik, J.
K., Thapa, A., Hayes, B. P., Korba, P., & Longatt, F. M. G. (2020). Status of
Micro/Mini-Grid Systems in a Himalayan Nation: A Comprehensive Review. IEEE
Access, 8, 120983-120998. https://doi.org/10.1109/ACCESS.2020.3006912

Simoes, G. M. F., & Leder, S. M. (2022). Energy poverty: The paradox between low
income and increasing household energy consumption in Brazil. Energy and
Buildings, 268, 112234. https://doi.org/10.1016/J.ENBUILD.2022.112234

Singh, A. S., Singh, A. S., & Masuku, M. B. (2014). International Journal of Economics,
Commerce and Management Licensed under Creative Common SAMPLING
TECHNIQUES &... International Journal of Economics, Commerce and
Management SAMPLING TECHNIQUES & DETERMINATION OF SAMPLE SIZE
IN APPLIED STATISTICS RESEARCH: AN OVERVIEW. http://ijecm.co.uk/

158



Smith Barry. (2003). Ontology Philosophical Ontology.

Smith, J. B., & Colgate, M. (2007). Customer value creation: A practical framework.
Journal of Marketing Theory and Practice, 15(1), 7-23.
https://doi.org/10.2753/MTP1069-6679150101

Sovacool, B. K., Cooper, C., Bazilian, M., Johnson, K., Zoppo, D., Clarke, S., Eidsness,
J., Crafton, M., Velumail, T., & Raza, H. A. (2012). What moves and works:
Broadening the consideration of energy poverty. Energy Policy, 42, 715-719.
https://doi.org/10.1016/J.ENPOL.2011.12.007

Ssennono, V. F., Ntayi, J. M., Buyinza, F., Wasswa, F., Aarakit, S. M., & Mukiza, C. N.
(2021). Energy poverty in Uganda: Evidence from a multidimensional approach.
Energy Economics, 101, 105445. https://doi.org/10.1016/J.ENEC0.2021.105445

Statistics Agency, Z. (2020). GOVERNMENT OF ZAMBIA Zambia Demographic and
Health Survey 2018. www.DHSprogram.com.

Stritzke, S., Trotter, P. A., & Twesigye, P. (2021). Towards responsive energy
governance: Lessons from a holistic analysis of energy access in Uganda and
Zambia. Energy Policy, 148. https://doi.org/10.1016/j.enpol.2020.111934

Sweileh, W. M. (2020). Bibliometric analysis of scientific publications on “sustainable
development goals” with emphasis on “good health and well-being” goal (2015-
2019). In Globalization and Health (Vol. 16, Issue 1). BioMed Central.
https://doi.org/10.1186/s12992-020-00602-2

Sy, S. A., & Mokaddem, L. (2022). Energy poverty in developing countries: A review of
the concept and its measurements. Energy Research & Social Science, 89,
102562. https://doi.org/10.1016/J.ERSS.2022.102562

Tambatamba, A., & Kumwenda, B. (2018). Sustainable Electrification System for Rural
Farms in Zambia: A Case Study of a Farm in Lufwanyama. 2018 IEEE PES/IAS
PowerAfrica, PowerAfrica 2018. https://doi.org/10.1109/PowerAfrica.2018.8521096

Thomas, D. R., Harish, S. P., Kennedy, R., & Urpelainen, J. (2020). The effects of rural
electrification in India: An instrumental variable approach at the household level.
Journal of Development Economics, 146.
https://doi.org/10.1016/j.jdeveco.2020.102520

Thomson, H., Bouzarovski, S., & Snell, C. (2017). Rethinking the measurement of
energy poverty in Europe: A critical analysis of indicators and data. Indoor and Built
Environment, 26(7), 879-901. https://doi.org/10.1177/1420326X17699260

Tony. (1979). The Underdevelopment of Development Literature: The Case of
Dependency Theory. In Smith Source: World Politics (Vol. 31, Issue 2).

Tsuchiya, Y., Swai, T. A., & Goto, F. (2020). Energy payback time analysis and return
on investment of off-grid photovoltaic systems in rural areas of Tanzania.
Sustainable Energy Technologies and Assessments, 42.
https://doi.org/10.1016/j.seta.2020.100887

Turkson, J., & Wohlgemuth, N. (2001). Power sector reform and distributed generation
in sub-Saharan Africa. Energy Policy, 29(2). https://doi.org/10.1016/S0301-

159



4215(00)00112-9
Van Der Hoeven, M. (2013). World Energy Outlook 2013.

Vera, l., & Langlois, L. (2007). Energy indicators for sustainable development. Energy,
32(6), 875—882. https://doi.org/10.1016/J.ENERGY.2006.08.006

White, W., Lunnan, A., Nybakk, E., & Kulisic, B. (2013). The role of governments in
renewable energy: Theimportance of policy consistency. Biomass and Bioenergy,
57, 97-105. https://doi.org/10.1016/j.biombioe.2012.12.035

Wimmler, C., Hejazi, G., Fernandes, E. de O., Moreira, C., & Connors, S. (2015). Multi-
Criteria Decision Support Methods for Renewable Energy Systems on Islands.
Journal of Clean Energy Technologies, 3(3), 185-195.
https://doi.org/10.7763/jocet.2015.v3.193

Winkler, H., Simdes, A. F., Rovere, E. L. la, Alam, M., Rahman, A., & Mwakasonda, S.
(2011). Access and Affordability of Electricity in Developing Countries. World
Development, 39(6). https://doi.org/10.1016/j.worlddev.2010.02.021

World Bank. (2008). The Welfare Impact of Rural Electrification. The World Bank.
https://doi.org/10.1596/978-0-8213-7367-5

World Bank. (2016). Chapter 2: Electrification.

World Bank. (2017). The World Bank FOR OFFICIAL USE ONLY Energy and
Extractives Global Practice Africa Region.

World Bank. (2018). Projects : Nigeria Electrification Project | The World Bank. World
Bank.

World Bank G. (2010). Subsidies in the Energy Sector: An Overview.

World Bank Group, Climate Investment Funds, & ESMAP. (2017). Upscaling Mini-grids
for Low Cost and Timely Access to Electricity. Proceedings of an Action Learning
Event.

Wistenhagen, R., Wolsink, M., & Burer, M. J. (2007). Social acceptance of renewable
energy innovation: An introduction to the concept. Energy Policy, 35(5), 2683~
2691. https://doi.org/10.1016/j.enpol.2006.12.001

Yoshihara, K. (2001). The mechanism of economic development in Southeast Asia:
What do we know? Southeast Asian Studies, 39(4).

Zaman, R., van Vliet, O., & Posch, A. (2021). Energy access and pandemic-resilient
livelihoods: The role of solar energy safety nets. Energy Research & Social
Science, 71, 101805. https://doi.org/10.1016/J.ERSS.2020.101805

Ziai, A. (2007). Exploring Post-development: Theory and Practice, Problems and
Perspectives.

Zomers, A. (2003). The challenge of rural electrification. Energy for Sustainable
Development, 7(1). https://doi.org/10.1016/S0973-0826(08)60349-X

160



APPENDIX 1: Framework Instruction Manual
The framework proposes a 4-phased integrated approach towards planning, financing
and execution of the rural electrification program in Zambia. The framework further shows
the integration of the sustainability criteria (critical success factors) and how they are
linked to achieve sustainable rural electrification.
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PHASE 1-Economic Sustainability

Step 1: Electrification Needs Assessment

Based on the current electrification status, Government bodies, i.e., MOE, MOF, REA
ZESCO, ERB, etc. with support from cooperating partners, should initiate phase 1 with a
detailed and consultative assessment of electrifications needs in rural. The assessment
would specifically look at the number and geographical locality of existing households,
businesses and institutions requiring to be electrified in rural areas. This information
would then be analyzed in reference to the Rural Electrification Master Plan (REMP),
existing electrification infrastructure, the scope of work required to provide electricity to
the target communities, based on the most suitable electrification technologies, i.e., on-
grid or off-grid methods. This step would also include risk assessments of employing the
technologies in the target communities.

Step 2: Financial Needs Assessment And Subsidy Review

At this stage, the financial envelope required to meet the financial requirements for the
identified electrification needs in rural areas including financing for sensitization
campaigns would be determined and sourced. Financing for rural electrification would
come from various streams which include: public grants from the national budget
allocation, the existing levy on electricity sales, private grants from donors and
cooperating partners such as the World Bank and grants or loans from climate financing
initiatives. Further, the framework proposes that the Rural Electrification Fund into which
the electricity levy currently feeds should have a dedicated escrow account unlike the
current control 99 account housed at the Ministry of Finance in order for the funds to be
timely and adequately disbursed for the implementation of rural electrification

Step 3: Review Of Subsidy Availability

At this stage, the framework proposes that in the financing that is to be provided, the
connection fee subsidies need to implemented. As such, review of subsidy availability via
the aforementioned streams would need to be conducted. If there is availability then the
subsidized connection fees would be set and if not, solicitation of more funding allocation
from the funding streams would need to be done. Further, if the application by Zesco
Limited is approved by the ERB for 500% and 790% for increment of connection fees, the
framework proposes that a credit facility mechanism would need to be employed with
assistance from the funding streams for rural communities to be connected either on
credit or for payment to be made in installments.

PHASE 2: Socio-Cultural And Environmental Sustainability
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The outputs of phase 1 would then feed into phase 2 which this framework recommends
to undertake community-based awareness and engagement campaigns with a view to
establish realistic ability of the people to pay for electricity services (both cost of
connection and consumption). These quarterly sensitization campaigns would involve the
Ministries responsible for Energy and Finance, REA, Zesco Limited, the ERB including
cooperating partners as a concerted effort in order for all the relevant stakeholders to
have real-time understanding of the socio-cultural climate of the communities they need
to electrify. Further, the sensitization campaigns would be aimed at enlightening the
communities on the cost elements comprising the connection fees in order to build a
mindset of valuing electricity infrastructure hereby reducing cases of vandalism which is
a huge cost for the power utility as well.

Furthermore, the sensitization campaigns would serve as a platform for the communities
to be educated on why there is need for cost reflective connection fees and tariffs in line
with the financial viability of the power utility hereby reducing or even eliminating
resistance when revisions are made. Additionally, these sensitization campaigns would
be feasible platforms for educating the communities on the productive uses of electricity
in order to improve consumption levels and uplift their livelihoods. The study found that
charcoal was what was mostly used for cooking in Chibombo district despite the
beneficiaries being connected to electricity. Hence, these sensitization campaigns would
educate communities on the cost-benefit analysis of efficiently using electricity instead of
charcoal. As such, this would trickle down to the people upholding environmental
sustainability through awareness of the effects of charcoal use on their natural
environment and the benefits of sustaining their vegetative cover for posterity.

PHASE 3: Institutional Sustainability

Step 1: Setting Electrification Targets

With phase 2 as a base, phase 3 would start by setting of community-driven electrification
targets, timelines and selection criteria by the implementing agencies (Zesco Limited and
REA), policy institutions (MOE, MOF), the regulator (ERB) including the private funders.
The framework proposes projections over the target electrification period to be set in
spans of short, medium and long-term in line with the national developmental plans.

Step 2: Coordination Among Relevant Stakeholders

This would entail consistent and timely meetings and communication among the relevant
stakeholders to avoid working in silos, duplication of efforts and clashing timelines.
Strategic meetings as well to harmonize institutional strategies and champion
complementarities. With the relevant institutions being coordinated, comprehensive and
holistic policies on rural electrification visa vis connection fee subsidies would be formed
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via cabinet approvals and resultantly the public would be made aware of the policy
direction.

PHASE 4: Implementation of Rural Electricity Connections

Step 1: Open for Connection Application and Selection

This stage would entail the implementing agencies calling for applications in rural areas
for electrification at a subsidized connection fee either via a project by private funding or
public funding. Further, at this stage, the applications would be considered based on the
agreed criteria, community engagements and needs assessments earlier conducted.
Then subsequently, implementation of the electrification program in target communities
would commence.

Step 2: Monitoring Performance and Lessons Learnt

To foster sustainability of the program, the framework recommends that the financing
model for the electrification program employs a mechanism for cost recovery, to the rural
electrification fund, over a period of time and sufficient enough not to burden the
beneficiaries. This, together with the subsidy rates, would be reviewed periodically based
on the planned funding for monitoring and evaluation. Further, study of the economic
impact that the electrification projects would bring to the target communities would be
undertaken coupled with identification of project constraints.

If the deliverables of increased electrification rates are not being met, corrective action
would be taken and if they are being met, recommendations for future continuity would
be made. Further, lessons learnt would be documented for application in future rural
electrification interventions and projects
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s ATION INGL Mt Mt ENTIA
2y N " ""Q (23108 FSIDENT Al
SO0 { K2g2 St
p S0 y SE M1 CREATE 1
uennli0 : GEF g pOINT apATESTT
. REATE ST

¥ T
¢ & WAALZING MIARIC
' UQIOAN ¥AFITI
S BORIFACE L3 LAMBA
. HHISTABEL CHESRNGS
1% WX TOMRO
" CONHEDY MUKPA
H LLAY SALEMI
’ JERGHIGA MOUNGA
A KEEY TMHANUTL U EM)
N EELYN WUALIDER A
A ELIZABETH WA RSHA
N BRALAN SUIGHA
EOWAR EOWARD WAMPEXFTE
MUNTE GINEN WINTERE
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CrEMELTA ] TABALWA SH ?;
WU ORD Ty SIN WOHEH
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MESGE20201003%58  SERVICE
MEYE620201 (01N SERVITE
MEMAZAINI07008 SFAVICE POINT O
MEEI020105528  SERVICE

MEFEHA020114712  SERVIEE
MESEA2020067335 SERVICE POY

MESEE200DEHITT SERVICE POINT CF
ME962020075960  STRVICE FOI
M5S662020071000 SERVICE POINT €
MSI562020070386  SERVI
MSGE62020061815
MS5662020070048  SERVICE

MSGE620200466928 SERVICE
M59E62020078416 SERVICE POINT

HSG662020006309 =2
M59642020067456

"y
MEPLA020063164
£
5966202006060
s 7 SERVICE
™ gs227 SERVI
| HS96E 2020076255 seavIcE POINT

Ms9662020066357 SEX
Joopa3a1  SERVICE POUCT

wps62020064278  SERVICE POINE

Status

SERVICE POINT CEEATESTO - BEW
POIHT CHERTESTD - NEW
1O CREATESTD ¢ |
EATESTD « NEW Y

POINT CRERTESTO
T CREATE
NT CREKTESTO
CE POINT CREATE
POt CHEATESTD :
CREATESTD * HEW

NT CREATESTD -
SERVICE POINTCR

cE POINT CREATE

CREATESTD - 1

Pruject Type
INSTALLATION

JUSTALLATION 1SEMGH
ISTALLATION (BINGU
NSTALLATION (S
- new
INSTALLATION (SINGU
STH - MW AHSTALLATION (SINGL
S0 - AW NS TALLATION {SINGY METERED
ST0 - NEW JHSTALLATION {SiAL METERED

EATE
WEW (NSTALLATION 151

WGU METERED CRMME
WEW INSTALLATION (st
INSTALLATION (LInGL METERED COMMERCIAL (15)
NEW lmﬂoﬂ 15INGL

ALLATION (SIHGU
i METERED RESIDENTIAL

ETERED RESIOENTIAL
METERTD RASIOENTIAL
COMMERCIAL (15) jons

LJTET

EATESTOD « NEV

LITETA MW
cmom.maouw-" ™

D“w'ﬂw HOKTH AT
W BOWAPOLICE B3 e
mmmﬂtﬂ WORTH,
o BOMA LM DAYl
NEW BOMASHAMPITR.LE

ZESCO LIMITED
List of Wark Reguests

Work Request Type Address

:nn Request No,  Status Praject Type TRSLAe,
Mmm:.::: :::::: :: CRIATE STD - NEW INSTALLATION (KINGI METERED RESIOENTIAL OLD SOMAMUAMUTANES 290 | WANDI HENRY WATDA
mw"m RS ’ml'" ‘c::::s?m? _ ::: INSTALLATION CSTFGU METERED RESIDENTIAL MEW BOMAMATANIAIE2 ) PHIRE  EDSON PHIRE SRORIVE
ME9662027036511  SERVICE FOINT CREATESTD m:m ey i =
- (SINGL METERED RESTDENTIAL JoMN CHINENA GELAY NORTH,I20 / W1 WILLAAD MALILWE
MUGB62021 117676 SERVICE POINT CREATE STD - NEW INSTALLATION (SINGL METERED HESIDENTIAL LITETA.C 12 CARA
MBOESI021116027  SERVICE FOINT CREATESTD - NEW INSTALLATION (SINGLI METERED CONMERCIAL (15) CHIBOMED SREAT HORTH 9 /I VAN THNOCKNT RYARUNGU
MSUGE2021 114785 SERVICE POINY CHEATE STE - NEW INSTALLATION [SINGLI METENED COMMERTIAL (15} FASUKWE IOUMASS § 2ULU ALICE ZULY
MSS663021122261 SERVICE POINT CREATESTD - HEW INSTALLATION (SINGLI METERED COMMEREIAL (19) WEW BOMA KAMPERETE & DACHALL ANOREW CHALIMER
WNS9EE2021081097 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGL| METERED REGICENTIAL W BOMECASPERSTE I NULDPA  BRYSON MULOPA
MSOE62021098014 SERVICE POINT CAEATESTD - NEW INSTALLATION (SINGU METERED CONMERCIAL (15} CHNIBOMBO.CHIBONSO A3 432 SHAXO GLADWELL SHANONKELA
MSO6620231102740  SERVICE POINT CRIATESTD - MEW INSTALLATION (RINGL METERED RLGITENTIAL WEWE BOMACHITEMBELE 4977 FLAT 1 EVELYN NUYENDERWA
MSS662071008699 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGL METERED RESIDENTIAL CHIBOWS0 OESONR0, 724 | WITL EOWIN MITL
ME9662021081183 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGU METERED RESIDENTIAL CHIBOMED, CHTSOMSS 118 SICHAMBA BERNARD SICHAMEA
M50662021090306 SERVICE POINT CREATESTD - NEW INETALLATION (SINGL METERED COMMERCIAL (15) LITETA CHIKOS0, 100 PUTA BINWELL PUTA
M596£2021102746 SERVICE POINT CREATESTD - NEW INSTALLATION {SINGLI METERED RESIDENTIAL NEW BOMA CHIPEMSILE 4571 FLAT A EVELYN WUTENDEKWA
MS9662021103344 SERVICE POINT CREATESTD WEW INSTALLATION (STNGL METERED RESIDERTIAL HEW BOMA KAMPEXETE, 107 /8 WATONG SHADRECK HATONGD
M59G62021058707 SERVICE POINT CREATE STD « NEW INSTALLATION (SINGL) METERED COMMERCIAL ( 15)  MEW SOMACAMMEXETES) / GOMANI GOMANL SAKALA
M59662021063371  SERVICE POINT CREATL 5TD) - NEW INSTALLATION (SINGL METERED RESIDENTIAL JOMN CHINENS GREXT NORTH 86 486 C ABRAMAM CHISALA
M59662021079746 SERVICE POINT CREATESTD « NEW INSTALLATION (SINGL) METERED RESIDENTIAL OLD BOMA SWAMUTAMEA, 161 JOSERH JOSEPN ANUSA
M59662021049649 SERVICE POINT CREATESTO NEW INSTALLATION (SINGU METERED RESIDENTIAL KEEHEE OLD WUMENA KEEMBE S SEC DAY KEEMBE SECONDARY
M59662021063378 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED RESIDERTIAL 1KY CHINENS GREAT HORTH 23 131 T EXSTUNE TEMBO
M5966202104964]  SERVICE POINT CREATE STD - NEW INSTALLATION {SINGLI METERED RESIDENTIAL KEEMBE OLD MUMSWA- EEMBE,L SEC DAY KFEWBE SECONDARY

MS0662021067308 SERVICE FOINT CREATESTD - NEW INSTALLATION (SINGLI METERED HESIDENTIAL WEW BOMA SHANPUTA &8 | MPANDE IREEN MPANDE

M50667021043998 SERVICE POINY CREATESTD - NEW INSTALLATION (SINGL METERED RESIDENTIAL JOMM CHINENRA GREAT NORTH 1 41 M KELVIN MBUTO
HEW INSTALLATION (SINGU METERED RESIDENTIAL KASUKWE GRERY NORTH 67 | WTIKA MICHAEL MTIRA
KEEMBE DLD MUNEWA- KEENBE 251V VERNGN MWIINGA

MS59662021046940 SERVICE POINT CREATESTD -
MESEEI021060564  SERVICE POINT CREATE

M59662021065750  SERVI
MS9662021060665 SERVICE POINT CREATE
MS9662020173178 SERVICE POINT CREATE
A50662021016463  SERVICE POINT CREATE

STD - NEW INSTALLATION (SINGLI METERED COMMERCIAL (151

JCE POINT CREATESTD - NEW INSTALLATION {SINGLI METERED RESTDENTIAL UTETACHIKORO,29 /8 SIKUTE AGNESS SINUTE K
STD - NEW INSTALLATION {SINGU METERED RESIDENTIAL KEEMBE OLD MUMBWA- WEEWBE, 169 EL EDTTH CHIKATULA
STD - NEW INSTALLATION (SINGLI METERED HESIDENTIAL WEW BOMA POLICE LTI LYDIA SIKAZWE CHIFTLL
WAPUSHI A3 W EDWIN MWARNGA

STD - NEW INSTALLATION (SINGU METERED COMMERCIAL (15) OLD BOMA LACKSON
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ZESTO LIMITED

' List of Work Requests
Work Request No. Status PFroject Type
SINGL) METERED RESIDENTIAL TEW BOMA SHAMIUTA Y0 /50 B WULA  DERICK MULATA

MEBEI02007610  SERVICE FOINT CREATESTO - MEW INSTALLATION (!
MEREL202
OUSELS S SENVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METFRED RESIOENTIAL OLD BOMA MWAMUTAMEAI0S LAMACK LAMACK CHUHA

MESEH 2020060520
p ey ::::z :::: TREATE :: . ::: INSTALLATION {SINGL METERED COMMERCIAL (15) LITETAGREAT IfOKTH, 123 123 MEIIHG LOTTT MWITINGA
“mmmm i3t Vi i wmum S THSTALLATION (STNGU METERED RESIDENTIAL JOHN CHIRENAGREAT IWORTH 14 / ST WAFIIL SILIATA
z 6292007 senwmcz bl ot INSTALLATION (SINGLI METERED COMMERCIAL (15] JOHN CHINENAGREAT HORTH, A3 HIO¥ PRANCTS IOV
"SMW oieeearn NEW (HSTALLATION (SINGLI METERED RESIDENTIAL LITETA CMIKDIRO, 308 HARTANA PRITTINESS HAKTANA
mmﬁrs)o i mnsrn < HEW INSTALLATION (STHGLI METERED RESTDENTIAL NEVY BOMA, RETESI0 "
:5’“2 bkl au CREATESTD - HEW MISTALLATION (SINGL! METERED RESIDERTIAL JOMN CHINENA,GREAT HOKTH,J0 | PHII PHILIISON PRI
":mzm ? 1CE POINT CREATESTO - IEW INSTALLATION (STHGL METERED COMMERTIAL (19)  CHIBOMED CHTROMNO.200 JHEAUSY  BRISOM MKAUSY )
mmm“xn SERVICE :x :ﬁ::::: = m IHSTALLATION (SINGU METERED COMMERTIAL (15) LURIOFWA CHIYUNL 45 45/60 CHTT  AGAN CHITAMUKA
2020068 SERVICE - INSTALLATION (SINGLI METERED RESIDENTIAL HEW BOMA POLICE.IZ /325 MWAMS  VIGIRID WHAMBR
M566A2020060671 SERVICE POINT CREATESTU - NEW INSTALLATION [SINGU METERED WESIOENTIAL OLO BOMA,MWAMUYAMES, 248 258 MAT MAUREEN MATE
MSI662020078865 SERVICE POINT CREATESTD - MEW INSTALLATION (SINGLI METERED RESIDENTIAL FASUKWE GREST NORTH, 327 VINCENT. VINCENT MUGWAGWA
HWALCHISTMPOLA DLD MUMBWA: KEEK NYELETI MWENDALUBI

M59A62020068361 SERVICE POINT CREATESTO - NEW TNSTALLATION (SINGLS METERED RESIDENTIAL
COMMERCIAL (15) MIMWTMMIWMWM

M59662020067476 SERVICE POINT CHUATESTO - NEW INSTALLATION (SINGL METERED
MSUB62020076308 SERVICE POINT CREATESTD - NEW INSTALLATION {SIHGLI METERED RESIDENTIAL JGEW BOMA SHAMFUTA,J0 MULAYA  DERRICK WULAYA
STD - NEW INGTALLATION (SINGLY METERED RESIDERTIAL LUNJORWA CHIVUNLSS 55167 SUBE  MARKSON SUBETE
EW BOMA,CHIPEMBELEZ7 TKAYL  RONICA KANYEMEA TKAYL

M59662020065437 SERVICE POINT CREATE
NE9663020066231  SERVICE POINT CREATESTD » NEW INSTALLATION (SINGLI METERED RESTOENTIAL
5066020054273 SERVICE POINT CREATESTO - NEW INSTALLATION {SINGL) METERED RESIDENTIAL
MS0662072068511 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL LD BOMA.CHUNL 757 / MULOMBA  BETRAM KWIBISA MULOMBA
CHIPEMBELE TH KAZEMRE  MERCY KAZEMBE MWILA

LD BOMA MWAMUYAMBA, 37 7 KACHA VAGHA MUYORA MALNZA

M59667022060192 SFRVICE POINT CREATESTD - NEW INSTALLATION [SINGL) METERED COMMERCIAL {15) NEW BOMA,
MSSG62022017014  SERVICE POINT CREATESTD - NEW

INSTALLATION (STNGLI METERED RESIDENTIAL

KASUKWE,GREAT NORTH, 84 / CHISENS CHILUFYA CHISENGA
OLD BOMA LACKSON MATUSHL 1106 / 1 ALBERT MULENGA

M59662022053563 SERVICE POINT CREATESTD
MEG662022047699  SERVICE POINT CREATESTO -
M5U662022031288 SERVICE POINT CREATESTD -
M50662022034864  SERVICE POINT CREATESTD -

NEW IUSTALLATION (SINGLI METERED RESIDENTIAL
MEW INSTALLATION (SINGL METERED RESIDENTIAL
NEW INSTALLATION (STHGLI METERED RESIDENTIAL
KEW INSTALLATION (SINGLI WETERED RESIDENTIAL

HEW INSTALLATION (SINGL METERED RESIDENTIAL

JOHN CHINENA GREAT NORTH, 69 9 € CHARITY MWANANGANDY
OLD BOMA, KAONGD, 12 22/ WANYAN FREDRICK MAKTANINA
KASUKV/E GREAT NORTH, 219 MUGWAS VINCENT MUGWAGWA
HEW BOMA CHIPEMBELE, 1138 | HWAWI DAVIES WWAMBULA
BOARDING,297 ALLAN MALTTL

M59662022046799 SERVICE ‘POINT CREATESTD -

M50662022040151  SERVICE POINT CREATESTD  NEW INSTALLATION [SINGLI METERED RESIDENTIAL NEW BOMA CHIBOMBO

M59662022056567 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL NEW BOMA,CHIPEMBELE 1041 1 SAKAL WMW
POINT CREATE STD - HEW INSTALLATION {SINGL) METERED RESIDENTIAL MWACHISOMPOLA,OLD MUMBWA- KEE® EVERISTO KINDA

M59662022036991  SERVICE

Work Regquest Nu.  Status
MESGGINR010ALE)  SERVICE

MIGEETOI01TT044  SLAVICE
MIGEEIDI01044L  STAVICE
MEIGER0I0104525 SENVILE
MSPSER0N01IA56N SEAVICE
MSFHEI0ZALINIAS  SERVICE
M596620201019%1  SERVICE
MEFEEIG20118861 SERVICE
MESEEIDAINISZD  SLRVICE
MEBES2020007168  STRVICE
MUSEE2070101773  SERVICE
MEG662020103480  SERVICE
ME06670201 1889 SERVIE
MS9662020116802 SERVICE
MS9E6202010020s  SERVICL
M59662(120106057 SERVICE
M$96620201 04831  SERVICE
MSSE62020062477 SERVICE
M5U667020075640 SERVICE
MEBEE0IN060I89  SERVICE
MEGE6020069120  SERVICE
MEG662020085451 SERVICE
MSGE62020060500 SERVICE
MES662020091614  SERVICE
M50662020061819  SERVICE
MSO66I020060154 SERVICE
ME9662020005049 SERVICE
M596672020062167 SERVICE
MEGB62020095309 SERVICE
MEOEH20200 76455 SERVICE

- ——s——ms s

ZESCO LINITED
List of Witk fagquests
rroject Type Work Ruguest Type Addross Custumer
POIKY CREATESTD - NEW INSTAUATION (SINGLL WETERED TAL (= 37 AN
PFOINT CHEATE STE - NEW IRSTALLATION (SIHGL METERED AEGIDENTIAL NEW SOMAKANGELATINO 10 A | KAL - MARWIET VALUSA HEANSA
FOIRT CREATESTE - HEW INSTALLATION (SINGL METERED COMMERCIAL (15) OLO BOMA KAGHGE, 20 | CHEELD TINGIHY CHERLD
NEW BOMAMATABLULA 303 GOOFERY CHLFRIDAN CHOLILHE

ETERLD RESIDENTIAL

POINT CREATESTD - HEW INSTALLATION (SINGL M
RESIDENTIAL

FOINT CHEATESTOD « NEW INSTALLATION (STHGU METERED

CHIBOMED GREAT HOKIA.2403 | & 241 HARIISON MusHITy

UMD 24 FEVANS LVANS KALDLA

POINT CREATE ST - NEW INSTALLATION (SINGLI METERED COMMERCIAL (15) CHIYUNL CN
POINT CREATESTD - NEW INSTALLATION (STNGL! METERED COMMEREIAL (15) CHIBOMSD.OLD MUMBUA KEEMIE /| OBNIEN NYAUGA
POINT CHEATESTD = NEW [RGTALLATION (SINGU METERED RESTDENTIAL WASUKWE JIUMALZLS MAIGRY MRIORY KAPLLAMUNDABALA
POLNT CREATESTD - MEW INSTALLATION (SINGL! METENED RESIDENTIAL WEW BOMASHAMIUTA E2 62/MORRIS HORRISON KANSOIE
BOINT CHEATESTD - NEW INSTALLATION (SINGL! WETERED RESIDENTIAL WEW BOMA POLICE 1785 17698 WILLIAN SIANDLZTA
OLD ROMAKAONGO,16 | SMAKA BRIAN SHAKALUNA
MOEGRN NGOSA

CREATESTD « NEW INSTALLATION [SINGU METERED RESIDENTIAL
HSTALLATION (SINGLI METERED WESIDENTIAL
ERED RESIDENTIAL
RESIDANTIAL

POINT
FOINT CREATESTD - MEW 1
POINT CREATESTD - NEW INSTALLATION (STNGLI MET
POINT CREATESTD « HEW INSTALLATION ISINGU METERLD
POINT CHEATE STD - NEW INSTALLATION {SINGL METERED
POLNT CREATESTD - NEW INSTALLATION (SINGL
POINT CREATE STD - NEW INGTALLATION {SINGR METEAED RESIDENTIAL

POINT CREATE STO - NEW INSTALLATION (SINGL METERED AESIDENTIAL

POINT CREATESTD - REW INSTALLATION (SINGLI METERED RESINENTIAL
POINT CREATE STD - NEW INSTALLATION (SINGL) METERED RESIDENTIAL
POINT CREATESTD - HEW THSTALLATION (SINGLI WETERED RESIDEMTIAL

POINT CREATESTD - NEW IHSTALLATION (51

COMMERCIAL (¥5) CHTYURLCHIYUNL 53
METERED COMMERCIAL (1%) LITETA

LITETANWAMPMER 54 54 /
HEW BOMA WATABULA 164 LAz

GUEAT NORTH, 73 /MULILO
WEW BOMA NKOMSWE 22¢ MITORA CHARITY MIYORA
HEW BOMA SHAMPUTR, LT (M
W DOMASHANPUTA, 206 206 MICHES MICHEAL SHAMPUTA
JOHN CHINENA GREAT HORTH 101 /WU MARY MUTAMED
NEW BOMA,POUICE, 1635 1635 LILLUAN KALALA MUTLNTA

CHIYURNI 26 (32 WaLY INONGE WALYBLTA B

NGL METERED COMMERTIAL (15)  LUMIOFWA,
TURN OFFOLD MUMBWA - ¥ JOHN CHABALANKATA

POINT CREATESTD - NEW INSTALLATION (SINGL) ME

POINT CREATESTD - NEW IHSTALLATI
OGN (SINGLI METERED RESIDE

POINT CREATESTD - NEW INSTALLATY

ON (SINGU METERED RESIOENTIAL
METERED COMMERCIAL (1
METERED RESIDENTIAL
METERED COMMERCIAL (15)
HESIDENTIAL

POINT CREATESTD - NEW INSTALLATE

POINT CREATESTD * NEW THSTALLATION (SINGLI
POINT CREATESTD - NEW INSTALLATION (SInGU
POINT CREATESTD = NEW [NSTALLATION (SINGL
POINT CREATESTO - NEW INSTALLATION (SINGU METERED

ON (SINGLI MUTERED RESIDENTIAL
NTIAL MWALHISOMPOLA,OLD MUMBVIA: KEEN

OLD BOMA WWAMUYAMBA 151 PIWINGH MANTAMBWA MWILNGA
JENIPHER CHISENGA
GHEAT NORTH 68 [LWEI PATRICY, LWEMBE
ADAN MWEETWA
20 | KAL JAMES VALIRINL
WITIKER MUTOSOLA

JOMN CHINENA

51 LITETA CHIKGBO, 100 ADAM
JOHN CHINERA GREAT NORTH
NEW BOMAKAMPEKETE 220 MUTo
HEW BOMANKOMBWE L/ ETHELLY

- —@reee
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LESCO LIMITED
Lhat uf Wark Regiests
AdrEs Custmmer
HWACHISEHPOLA LD MUNINA KTRF MUPAREY OHIRALE

LITETA MWANE LIMEA 7

Wolk Reguest Type

Pruject Type
| METERED IERITERTTAL

Y EMEATERTD - MKW RSTRLLATION (Rithy
SINCA ) METERED RESTOENTIA

Werk Negunet e S
MASAGIZUIIIAZ  RERVICE POIY

o CrIRHALS

CHERMALA

NEATE STD - HEW (5 TALLATION (
N (HINGL METERED NERIBENTIAL NI (M SHAMPLITA LD [/ TANA RAERAA ZANA
CHIRAMIO,CHEBCMIO, S { WASENGA DONLE HALEMGA

MAREANLIIUSE N SERVICE POINT
FOINT CREATE 810 - SIW INSTALLATI

MISBANIZIOeen  SERVICY
) RELIDENTIAL

7 MLAI HALYGTE

REALTY MUMBA

4 ) W SAMES KAMANGA WUFA

M0 2000w RERVICE AOLMT CRTATE BTD - hEW INSIRAATION (FIG4] MFTEREL
TALLATION (BinGL METEAED NESIDY NTIAL HEw ROMAL MisOweD BOARDING 39

NT CREATESTD - NEW i
1371 7 WUMBA

LITETA, CHIXIOND,
30stts CHINENA GRTAY NORTHAT

MERBEAII0MIRY  SERVICK P

t POINT TREATESTD - ) LG METERED RESIDENTIAL

¥ IS TALLATION |

220041 4
FATESTD - EW INSTALLATION (RINGU NETERED WERIDENTIA
HARRLIROM MAWILL

SERVILE POIN
3 OIYUN % 5 HARRS

SIAVICE POINT TRPATESTD - HEW INSTALLATION (S19GI WITERER NESIDENTIA o

SERVICE POINT CREATESTD - WEWY [NSTALLATIOMN (SINGL METERED RESIDENTIAL CEEMNG OLD MUMAWA KEEMSE 2T IV BILLY CHANSINA

SERVICT SOIMT CREATE STD  NEW ) TALLATION (SINGL! METERED) RES JENTIAL OLL BOMA KAT LT ) MWARE CHARLES MNAVE
ATION (SIRGLI ML TERED WE T IAL W D HAMBLTA 11 /% NWEEES JONRE MWEEMTA

[ CHOMBELA  SUSAN CHOMBELA

SENVICE POINT CAZATE STD - BEW IN%
INY CMEATY BY0 - NEW INSTALLATION (SIHGL METERED RESIDESTIAL UTETAG DTN
KEW BOMA SHANMITA J

IRED WESICENTIAL

2 1 CRAMEA FEMSTIMA CHAMEA

POINT CHBATESTD « NEW INSTALLATION (BINGLI M
POINT CREATY £10 « SEW INYTALLATION (SLHGL METERED RESIDENTIAL - HIBOME0, GREAT NORTH 6 KASWENDL BEATIICE EASWERDA
POINT CHEAIL 5T e IHSTALLATION (SINGL METERED RESIT INTIAL HEW BOMASHAMPUTA 89 / SIDEMBO  WRESTLE SIDEMRO
M50 20, SERVICE POINT CREATE STD - NEW INSTALLATION (SIRE METENLD HESTDENTIAL ( BOMA MEAMLYAMDA KL/ CALENG VICTOR KALENRGA
MESEE0ILI0272) SERVICE MaNY ATE STD « HEW (RSTALLATION (SINGLI WETFRED RESIDEN IR BV EOMA CHIPEMBELE 25T FLAT | EVELYN WUYENDEXWA
CHRVICT POINT CHEATE STD - WEW INSTALLATION (SINGL METERED RESIDENTIAL EW BOMA KAMPEXETE, 12 /B MULORA  HAYSON MULOPA
GERVICE POINT CREATESTD © NEW INSTALL ATION (SINGAL METERED COMMEKCIAL (15] VN1 Yusl 21 ZVUNERL MERINDA MUNGALABA
NEW BOMA SHAMPUTA,LT / MPANGE MARTIN HPANGE WOWA

SINGL METERED RESIDENTY

IS TALLATIC

M5966 202110731 SERVICE POINT CREATESTE

N1, CHIYUNE 25 ) ZIMBA INCOE 1WA

18 HIY
TTETAMWAMFUMBA. 224 | KABINDA VAUl KALBINDA

BOMAMWAMUYAMBA 50 | SUZE  CLEMENT SUZE

ATION {SINGL #ETERED RESIDENTIAL NEW SOMA SHAMPUTA 265 | KALAWEL DEBORA KALAWELA

WEW INSTALLATION ([STHGLI METERED COMMERCIAL (15] JOHN C HINEMA MALOMBL 85 | MONDE JONHN MONDE

POINT CHEATE STD « NEW INSTALLATION SINGL METERED

W8 (SINGL METERED ALSIDENTIAL

MSGEAR021003812 SERVICE
MEW INSTALLAT

AVICE POINT CREATESTL

MEIAG202 110100

ON (SINGLI METERED RESIDENTIA

MSS66202109302)  SERVICE POINT CREATESTE « NEW INSTALL
M5966.70.
MASSE202L10PII60  SERVICE POIN
RVICE POINT CREATE STD - NEW INS
WIW INSTALLATION {SINGL METEREL

09e337 S POINT CREATES NEW INSTAL

CRIATESTD

LUMOOPWA CHIYUNL2Y 29/14 ZUtL FRANK ZULY

KLEMEE QLD MUMBWA- «EEMBE 4 FLAT KEENBE PIGGERY
JACKSOM KAFESHY
JOUA DARMKENT AMON

TALLATION (STNGLI METERED RESIDENTIAL

M358

JO2107518¢

N5I662023 0 SERVICE POINT CREATE

METERED RESIDENTIAL NEW BOMAMATABULA 23 | KAPESHI

1082973  SERV POINT CREATE NEW INSTALLAT] 23 "
QU973  SERVICE POINT CREAT e NEW INSTALLATION (SINGL METERED RESIDENTIAL WIBOMBO, CHIBOMBD A0 | DANKENRY
AL L) BENSON PHIRY

MEGESI02 1007714 SERVICE POINT CREATE STD - NEW INSTALLATION {SIP

596

NTIAL LITETA MWAMFY

POINT CREATESTD - NEW [NSTALLATION (SINGL METERED RES

MESE62021090394 AVITHE

172



ZESCO LIMITED

Lisk of Wark Requests
Waork Heguest No. status peaject TYPe Wark Reauest Tyes Address cusamer
Nsaa0I00usINs  SERVITE POINY CREATE STD © EW TNETALLATION (SINGL METFAED RESIDENTIAL OLD WM, CHIROMHO DRV JO5E JanER WORA
HENB2020095ITH sewvict POIT CREATESTD - HEW S TALLATION (HINGL WESIOENTIAL WEN BOMA A ATE NN e MANGNGA
HEIAINIONI0ET SERVICE POINT CREATESTD - HEW JHSTALLATION (BINGL WETERED RESIDENTIAL CHIBQMNE,GRERT WORTH 2 HSE VR CNEELD MO
RENBIDI006IITS  SERVIRE POINT CHRATESTD + NEW \NSTALLATION (SINGU WETEAED RESIIENTIAL JOHI CHINENAGREAY nortsA? A7 LEHGHE CHANGHE
MEPHE20200060B67 SERVICE POINT CREATESTD - NEW |HSTALLATION (SINGL WETERED RESIDENTIAL M.mimm.\w e BOr WARTIN STRANTIER
MESHEIOT0066344 CERVICE PONT CREATLSTD - HEW IHSTALLATION (ssly METERED RESIEHTIAL cumuuw,ow-nu D | SHARGN oEe
wasHE2020076719 SERVICE PCINT CREATESTD - NEW INSTAULATION (S METERED COM (15) CHIBONBO.OL HUNENA REEBEAD ] JONATHAN SEWESE
HEIEEI0INNGHABE <ERVICE POINT CREATESTD JEW INSTALLATION (SINGL! METERED CONMERCTAL 1% uw-wumm% JEVERTH Furom PUVENDERWA
MEPBEIOIDOTATSY Sravice POINT CREATESTD - NEW NISTALLATION (SINGU WITERED coMMERTIAL (151 MUKUSAOLD MUMBWA . weempe 37 1! Wﬂw
MEGEE200085439 SERVICE POINT CREATESTD - WEW {HSETALLATION (SINGU METERED L \ A CHITUNLSS 55/68 SUBE MARKSON
MESEEINDNTEALS sERVICE POINT CREATESTD « NEW INSTALLATION (SINGL METERED RESIDENTIAL 2346 ¥ SIMGH KUNDA
MS5462020027363 seRvicE FOINT CHEATESTD - HEV ANSTALLATION (SIMGL! WETERED BESIDENTIAL jonm CHIHENAGREAT HORTRSY | MWW JAMES MHAPE
NSOEL2020087251 SERVICE POINT GREATE StD - MW RS TALLATION (SINGL RESIGENTIAL CHIBOMBO GRERT WORTH 77 TR GIFT MULOWA
MESEG020060924 SERVICE POINT CREATESTO - NEW (ISSTALLATION (SHHGH METERFD RESIDENTIAL Hevs nom.umﬂmss\ o6 RAY RAY TEMBO
ME9E62020067255 SErvICE POINT CREATESTD - NEW INSTALLATION (SINGY RESIDENTIAL new wmmmmu-un ALEPHA CHE
MESE62020068380 sERVICE POINT CREATESTO - NEW INSTALLATION (S METERED RESIDENTIAL MEW BOMA, POLICEATST 17878 KATO mmﬁomam
MSaE62020063848 sERvICE POINT CREATESTD » NEW [NSTALLATION (SINGH WETERED RESIOENTIAL Jonn CHINENAGREAT WORTH, 143 [ ACKSON HOMBIL
5966202008786 SERVICE POINT CREATESTO - NEW IRSTALLATION (SINGLI METERFD AESIOENTIAL mﬂn.nmm,w; HANAYA GIGI NWINGA WAMAYA
NE9662020067192 sERvICE POINT CREATESTD - NEW INSTALLATION (SIHGL METERED RESIDENTIAL oL SOMA KAONGO 33 | MULERGA MULERGA MUSONY
nsouﬂzouﬁw SERVICE POINT CREATESTD « NEW INGTALLATION (SINGL METERFD COMMERCIAL (151 NEW m,ummn 20 NOAKI HOANL SIWALE
H50662020087278 SERVICE POINT CREATESTD - NEW IS TALLATION (SINGLI METERED COMMERCIAL (151 KASURWE GREAT um.n&vmcaﬂ’ NINCENY MUGHAGWA
MS9652020061280 seRVICE POINT CREATESTD - NEW IHSTALLATION (SINGU NETERED RESIDENTIAL 325 SUSAY MBASELA
M5066I020054223 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED COMMERCIAL (15) oL BOMA KADNGD 22 IMWAMEBA BIANCA WINAMBA
596620220601 79 SERVICE pOINT CREATESTD - NEW INSTALLATION (SINGL METERED COMMERCIAL (15) NEW BOMA, 29 MERCY KAZEMBE MWL/
nm&zﬂlzo&?xo SERVICE POINT CREATESTD NEW RSTALLATION {SINGL METERLD AESIDENTIAL NEW mmtmmn JSHIRK CERRY SHIKWATA
MEOE62022056572 SERVICE POINT CREATESTD - NEW |NGTALLATION (SINGLI METERED RESIDENTIAL NEW BOMA POUICE TSR €1 HSABIMA LOUIS NSABIMANA
nsmmzwlsgw seRVICE POINT CREATESTD - NEW INSTALLATION (SINGL METERED COMMERTIAL (15) NEW mup,smnmg.m' CHILUBA EVANS
ME9662022026461 SERVICE POINT CREATESTD - NEW INGTALLATION (SINGLI WETERED RESIDENTIAL nevi m,sﬁmmm.\sol 1SARC
MES66A022051048 ceRVICE POINT CREATESTD NEW INSTALLATION (SINGM METERED RESTDENTIAL so.cmmﬂuo.xw ] OSCAR MIYOBA
\veap6 072041809  SERVICE POINT CREATESTD - NEW (NSTALLATION (SINGY METERED RESIDENTIAL NEW BOMA, HKOMBWE 56809 1 VEAGAN SIXVAZ!
) ¢ ook 1 ZESCO LIMITED
:.‘!"'r Request No. Status v Uit of Work Requests
ME62020087377 SHHOCE SNTORERE TS 1 wor
e R : : ML INSTALLETION (STNGL Request Type Address
8966207006748 VIEE: FOINT CAEATESTR | NEW INSTALLATION WETERCD RESIENTIAL  LOTETA S Customer
: SERVICE POINT CREATE e |4INGU HETERED NESIDENTIAL LETETA MWANFUNEALT / SIKAZWE  HASTING
ATESTO « HEW (NSTALLATION (SING R : CASUKWEGREAT 1 SRR MASTINGS SIRATWE

MESEHIDIN07ESEE -
WS9663020075353 SERVICE POINT CASATE STD - NW

’ -I.'_w‘v \aeh SEAVICE POINT CHEATFSTD -
HSS6620200060720 A
o SERVICE POINT
S96E2020060 555 SERVICE ﬂomMm.m'

NEW INSTALLATION
CREATESTU - WEW mm“ mnonm o METERED HESIDENTIAL
(SINGL METERED RESIDENTIAL

INSTALLATION [SINGLI METERED RESIOENTIAL
INSTALLATION (STNGL METERED RESTDENTIAL
(SINGL METERED COMMERCIAL (15)

CHIBONSO,OLD WUMEVA KEENSELS

HSTALLATION (SINGLI METERED RESIDENTIAL
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ZESCO LINITED

i : : List of Work Requests
Work flequest No.  Status Project Type wo
T rk Request Type Custamer
HSMEIOI0109700 SERVICE FOINT CREATESTD - NEW INSTALLATION (SINGU METERLD WAPILA, /4 § BRIAT] MIRIVDY

MWACHIGOMPOLAOLD HUMEWA. REEY ROGERT KANATTA
OLD BOMA,CHIBOMBO DAY, 11 MALUSIL LOUTS MALUBILA

HEW BOMA CHIPEMBELEZ 1N TEPU WILSON TEFULA
LD BAMAKADNGD, 78S [PHIRL JANE PHINL

NEW BOMA POLICE 279
HEW BOMA, CHIBOMED BOARDING, 267 HEMKY SHAMAFUNEA

HOPO3030111687 | SERVICE POINT CREATESTD - HEW IISTALLATION (SINGLI HETERED RESIDENTIAL
mm - sERVICE m CREATESTD - NEW INSTALLATION (SINGLI METERED HESIDENTIAL
NEMANII0104441  SERVICE POINT CREATE ST - NEW INSTALLATION (SINGLI METERED RESIDENTIAL
MS9662020115950 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL
MESEE2020104646 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL

MSDE520201 18419 SERVICE BOINT CHEATESTD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL
IREPSEINRALOIIL SERVICE: BN CREATE STD - KEW INSTALLATION (SINGLI METERED RESIDENTIAL OLD BOMA.CHUNIA 1 CHUNE HANRISON NYIRENDA
|M50662020112597 SERVICE FOINT CREATESTD - REW INSTALLATION (SINGLI METERED RESIDENTIAL CHIVUNLCHITUNL 7070 / 3AQ JAQUELINE CHANGACHANGK -
HEW BOMA,CPC, 304 LAM LAMACK CHIRWA

MSOEK20201 18827 SERVICE POINT CREATE STD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL
MS9662020110480 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED COMMERCIAL (3
MS662020109822 SERVICE POINT CREATESTD - NEW INSTALLATION (SIHGL METERED RESIDENTIAL OLD BOMA KADNGO.T0%6 | HALAMA
WE9662020114317 SERVICE POINT CREATESTD  NEW INSTALLATION (SINGLI METERED COMMERCIAL (15) KASUKWE.GREAT NORTH,S7 577 CHISH BORNFACE CHISHIMBA
MS966I020085562 SEAVICE POINT CREATESTD - NEW INSTALLATION (SINGL METERED RESIDENTIAL MWACHISOMPOLA OLD MUMIWA- KEEK FLOSENCE MUKUBA
POINT CREATESTD - NEW IHSTALLATION (SINGLI METERED COMMIRCIAL (15) OLD BOMAKAOKSD,17 SHOP 17.CH  WILLIAN CHENDA
POINT CREATESTD - NEW INSTALLATION (SINGU WETERED RESIDENTIAL CHIBOMBO,GREAT NORTH, 3245 3245 P MUSA PHIKL

ME9662020079031 SERVICE POINT
MS9662020075207 'SERVICE POINT CREATE STD -
ME662020060407 SERVICE POINT CREATESTO - KE
W SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED COMMERCIAL (1
MSS842020085440 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED COMMERCIAL (¥
MS966200085395 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL
ME9662020087294 SERVICE POINT CREATESTD - NEW [NSTALLATION (SINGLI METERED RESIDENTIAL
5062020062012 SERVICE POINT CREATESTE - NEW INSTALLATICN (SINGLI METERED RESIDENTIAL

CREATESTD - NEW INSTALLATICN (SINGLI METLRED RESIDENTIAL
CREATESTD - NEW INSTALLATION (SINGL METERED RESIDENTIAL
KEW INSTALLATION (SINGL METERED COMMERCIAL

W INSTALLATION (SINGLI METERED COMMERCIAL (15) ©

NEW INSTALLATION (SINGU METERED COMMERCIAL (3

CHIBOMBO,GREAT NOKTH, 152 BEIIAM! BEMIAMIN KUMISA
NEVE BOMA SHAMPUTA 25 / CHEWE ENELLSS CHEWE

(15) CHITANDA TURNM OFF.OLD MUMBWA - K STANLEY BANDA

WITANDA TURN OFF,OLD MUMBWA - K AUSTEN MUSOMPOLA -

L) NEW BOMA KAMPEXETE, 3R /NGONYA mh MWALE NGONYA

5)  LUNIOFWA CHIYUNL 18 18/21 CHIS  GETRUDE CHISAMA
WEW BOMA CHIPEMBELE 921 | SICHON JAPHET SICHONE
CHIBOMBO, CHIBOMBO, 296 EDITH EDITH MWALE HGOKYA
LITETAMWAMFUMBA 13 [MWITWA AARDH MWITWA

5) CHIBOMBOD,OLD MUMBWA-KEEMBE,ST | JOLINE GOROWE

HEW BOMAKAMPEKETE, 204 ADEL AUEL MPODMA
OLD BOMA KADNGO,117 / KANGO GOLDEN KANGOLONGOLO

NEW BOMA,CHIBOMBO BOARDING 3101 USTIN MWILA
HEW BOMA,SHAMPUTA, 2647 2647 HARS JREEN HARA

W59662020079286 SERVICE POINT CREATESTD *
M59662020094666 SERVICE POINT CREATESTD -
159662020077102 SERVICE POINT CREATESTD -
150662020076235  SERVICE !OWCRE‘ESTD-NEW
0662020069079 SERVICE POINT CREATESTD - NEW

NEW INSTALLATION (SINGLI METERED RESIDENTIAL

NEW INSTALLATION (SINGLI METERED RESIDENTIAL
INSTALEATION (SINGLI METERED RESIDENTIAL
INSTALLATION (SINGH METERED RESIDENTIAL

- —s—————E

ZESCO LIMITED
Werk Request No, Status e
mmn::: SERVICE :::'r:'T':::: ::\: :g:t:::“ (STHGH METERED COMMERTIAL [15)  LUNIOFWA CHITUNL 14 /3 CHITAND  FUNWELL CHIKALARASA
mnm:’“ SERVICE e T m: (SINGL METERED RESTDENTIAL NEW BOWA CHIROMNO BOARDING, 287 ALLAK MALYOTT
"mmmn SERVICE i mmnsm st (SINGLI METERED RESIDENTIAL KASUKWE NIUMA, 1ES /8 KENAN KENARE MUSERD
W596620220 s SERVICE sl B T A (SINGLI METERED COMMERCIAL (15)  LITETAGREAY NORTH.221 / J PRECIOUS A
:mm"m mmmc: rammmmsm e |SINGU METERED RESIDENTIAL LITETA GREAT NORTH, 3247 / SIMONDA CLEVEI SIMONDA
.m" ; R e e N (SINGLI METERED RESIDERTIAL HEW BOMA SHAMPUTA, 157 | KADNGA  LUCY KACNGA
mﬁmm i e T 1OM (SINGL METERED COMMERCIAL [35)  JOHN CHINENA.GREAT HORTH A5 7 NSA JACKSON KSAYAMA
662022055893 L CREATE ALLATION [SINGU METERED RESIDENTIAL NEW BOMASHAMPUTA,7) / MUMBA  LUKA MUMBA
MEBEE2022011104 s:_!wa POINT CREATESTD « NEW INSTALLATION (SINGL METERED RESIDENTIAL MALAMEAKYAMA CHIVUNE 243 LUBINDY ALEX LUBINDA
M5966I022028350 SERVICE POINT CREATESTC - NUW INSTALLATION (SINGL METERED RESTOENTIAL LD BOMA MWAMUYAMBA, 120 DEWL  DEWE NGUNI
qwmu SERVICE FOINT CREATESTD  HEW INSTALLATION (SINGU NETERED RESIDENTIAL LITETA,MWANFLUNBA, 50 0f EVANS MAHONE CHIKWATA
M59662022035176 SEAVICE POINT CREATESTD - NEW IMSTALLATION (SINGU METERED RESIDENTIAL LITETA MWAMEUMBA 7O / CHIKOBOL  PETHIAS CHIKOBOLE
M59662022033663 SERVICE FOINT CREATESTD - NEW INSTALLATION (STNGL METERED RESIDERTIAL NEW SOMA CHIBOMBO BOARDING 64  CECILIA MUKELABAT NOANGA
MS9662021124038 SERVICE POINT CREATESTO - HEW IHSTALLATION (SINGLI METERED RESIDENTIAL LITETA MWAMFUMEA 9] /8 KAZEMBE  VINCENT KAZEMBE
MS9EHI021124002 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGL METERED RESIDENTIAL LITETA MWAMFUMBA, 81 / KAZEMEE  VINCENT KAZEMBE
MEG667021 113358 SERVICE POINT CREATE STO - NEW INSTALLATION (SINGU METERED RESIDENTIAL CHIBOMBO, CHIBOMED, 243 | MWACHIM GREATSON WWACHIMBEYA
MS9662021106495 SERVICE POINT CREATE §TO - NEW INSTALLATION 1SINGU METERED RESIDENTIAL HEW DOMA KAWFERETE,S3 / NYENDWA ADWIEK NYENOWA
NSOGE202701€095 SERVICE POINT CREATESTD - NEW INSTALLATION (SINGU METERED RESIDENTIAL KEEMEE,OLD MUMBWA- KEEMBE 44 44 LUWIN SALDI
MSU662071 116413 SERVICE POINT CREATESTO - NEW INSTALLATION [SINGLI METERED RESIDENTIAL WEW BOMA KAMBEKETE 2008 / NAKANE GLORIA HAKANENE
MEUEE2071 102574 SERVICE POINT CREATESTO - NEW INSTALLATION (SINGL METERED RESIDENTIAL OLD DOMA MWANUYAMBA, 244 /D KHAL KHAIZINI MHAKGO
HEW BOMA,CHIPEMBELE 34 / CHINGWE ELISHA CHINGWELE

GERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL

MEB66201 1073690

MSG662071 102555 SERVICE POTNT CREATESTD NEW (HSTALLATION {SINGL NETERED RESIDENTIAL DL HOMA MWAMUYAMBA, 744 /T KHAL KHATZINT MHANGO

MSG6EINTI0UB02S  SERVICE POINT CREATESTD « HEW INSTALLATION {SINGLI METERED RESIDENTIAL HEW BOMA SHAMPUTA 49 / KALOBWE  LAWRENCE KALOBWE
COMMERCIAL [15] KEEMBE OLD MUMBWA- KEEMEE N4 / Py PASCAL NIHITECHEXA

SERVICE POINT CREATESTD - NEW INSTALLATION (SINGL METERED
SERVICE POINT CREATESTD - NEW INSTALLATION {SINGLI METERED RESIDENTIAL
SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLE METERED COMMERCIAL (1%) CHIBOMBO,GREAT
SEHVICE POHNT CREATESTD - NEW [NSTALLATION (SINGLI NETERED COMMERCIAL (15)  KASUKWE,HIUNA39 / MWAMBULA DavILS MWANBULA
SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI NETERED RESIDENTIAL NEW BOMAKAMPIKETE,SS / SIKOTA MARTINE SINOTA

SERVICE POINT CREATESTD - NEW INSTALLATION (SINGLI METERED RESIDENTIAL CLEMOE DLD MUMBWA- KEEMBE S FLAT KEEMBE PIGGERY

CREATESTD - NEW INSTALLATION {SINGL METERED RESIDENTIAL DL BOMA, MWAMUYANBA 40 46/ HOEK ACTWELL NOEMBO

CHIBOMBO CHIBOMBO, IS / LUSAKA  CHARITY LUSAKA
KOATH, 394 [ NHERE SILAS NHERERA

MSH64L2021000102
MEP6L2021076844
MES662021 102967
MEGHID2LODTTES
5662021080405
MSHEATO2 1097744
MEUE620710/81310  SERVICE POINT

e —————————
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ESCO LINTTED S
List of Wik Reguey mu'*"’m ISR
Aggrews 173 1 Ileh SN
Radunst Type OHI CHUIEIA G Wk CASHENDE AT
Wik AL (151 ) 14 NS oRAD
TERED COMMERL) ASLWE HIIMA L
Projest Tyb® oM (SthGU Y SIENTIAL > IX060, 367 | AE 134 WANOD Zhomst
: - HEw s WETERED M ) LITETACHI 1 V32 MARDR TASANGA
R st {snGu AL (%) e EHCE W
e, | NT CREATS TI0N PR YAMA. Ty
Hequest Ho ol (HSTALLA (=2 HBAN o
Wk Res SERVICE W | METERED A 738 Lon it
MHNREITILONNATS POINT CREATE STO TALUATION (10U RESIDENTIAL EMARILANEA, WA ANGRIA ok
71 SERVICE 10 < HEW INS SINGL| NETEAED . e e R —
s somce FOIMY CXEATE oW SRETALATION (20 st RESIORMTIA K AL HORT ceime
) S0 GiNGA) TIAL . 165 aIMART
M 10SIR02 ¥ CRERTE Tion | ! 1DEN APOLIC By o
f 053130 SHRVICE vol:“ CREATESTD) - NEW lnm:: 1HON (1N WHTERED '_:,,,.:lu () NEW "mum P ""‘“'ff. ThOTA g
Hvie sERVICE FO T - NEW TSTA JGU METERED © WEEMBE 50 BOMIDING ar$
J071654223 WY CREATES ALLATION (SING AISIOENTIAL 2 CHIBON 35 € SURDRY SIAME ’
RIP 1058653 SERVICE 101 CREATE STO < HEW INST THON £5HNGL HETERED StOENTIAL now a, CIFBOMID BORRDING G O VESIRE COHOANY
.ml“m SERVICE FONT 13 5T - HEW NSNS STNOL HETERED WE N New 808 UM ONA KEERER T wEUNSE WOOR
REHIOE SERVICE POINT CREK MW INSTALATION SRt RESIOENT) REEEOLS R weesat L ADM XY weemne =
LT el CREATESTD ATION (SIVGA JOENTIAL LD MOV wLE) PRINEES
MRERI0T RVICE VOINT £ W INSTALL P TERED RES & WEEMEE CEIMHES MBOOMA
Menspa031071IES BE POIT CREATESTD JSTALLATION (STHGAI e S0 COMMWERCIAL (35 v, OLD MUMANS ArOOMA nnmw
poars SLRVICE POINT CREATE 51O - HEW ow FALLATICN (SINGR! WETE () RESTDENTIAS it EW BOmACHY “:,;Ann i AMUYAHBA
M5IEI0LY 3 3 ' » ;
WOGREINZINANEEY SERVICE POINT CALATESTD m:'lmmtlﬂ‘"""'lmu":lurg:ﬂ"“"ﬂ“”” :.»_n SOMAXASOE T HWANLITAN mm;ﬂlw‘
g SERVILY <70 - HE Tl METE TIAL POUCE S S EENHEDY
3671051435 POINT CREATE WETALLATION (% TR ED RESIDENT \ mEW BOMA/ 7 1 SHINAFN ——
WSPGEI0IRTAY  SEAVICEE FOINT CRLATESTD - HEW :nrmuuuu u.'"""'"v;mn COMMERCHAL 1133 Cottasmnd GREAT WARFEL oo CHouE WUSONDA
e W NG GINGL ME ey cuct el TRICK
Seeh20210165%1  SERV) £ FGINT CREATESTD “,, (HETALLATION (NG WETERED RESIDENTIAL wew BOMAPOUSE Vel den Jewanes
s SERVIC FOINT CREATESTD < WE SNSTALLATION (SINGH eaED RESIDENTIAL 1w BONA CHIFENRELE gtiio  VIGWo
S96HI0T 103 UM ETERED W2 ann NGELA MUMEBA v
MSPUETOZITITIOE gm': PNt CRERTESTO u;:. INSTRLLATION (SINGA] :x'mc RAGIGERTHS WEW BEHAFOLICE 2 ’a oA - & uum NEWH
8 ) W G (1 o0 ST W5
har SERV NI CREATESTY TRLLATION (5 D KESIDENT | CHITANDA TURN 2 WD e AUMISA
aratr SERVICE 'm(u‘ CHERTESTO - WEW "im_\.m:ouslw"“ "lﬁ:'zn compRciaL LLSY B ETAGRERT NORTRS "'“:“mmh TAIRE VURWE
WsaB6I02Y Vice #0 e e o £iL puatian S
SER ATESTU TION (SIS S1DENTIAL A CHIPENE €
Ragsat 1Nt CRE W ANSTALLA EALD HES v R 0,73 SIMFUKW RGO
- aigyz0 SERVICE 'om c-mts?"'“mlu. TRLLATION (NG "ngtiz KESIOETIA AWIBONBD CHINOMES, T3 {457 & JLD LIYAN =
..mmzx‘ 26 SERVILE #O + CREATESTD - NEWY IS ALLATION {StHGH MES £ ESTDENTIAL km WONA CHIBOMAD DAY/ W CHIRTA "‘“’sw
0359 " W IS W [ : Bt1 2351 paRGLAS HULd
WrwEIar sehvict O 145TO - NEW nion (SIHGY SRl A CHEPEH
62021012506 pOINT CRER NS TALATI 1| METERED RES! REW ) oW
Mo SERVICE <10 NEW 710N {SIHGY HIOLHTIAL NOBO, 165 WeasTER
JOTNT | CREATE ALLATIO G SED HEGL ETACHY AP + WBILTY
Y un:us“ senoce PO CREATESTO - W '“z.lwm" e ALD RESIENTIAL mnm‘-‘“‘ P zuw s :mn
" :
NSRRI seRviCcE m:: R sTO NI usm"""umu RESIDANTIAL :.:n w""mn“m'mr Wi MEDICAS
123946 < (s WET LR
HEDO62020 B o TesTO HEW 10 LGN PEIHENTIAL WACHITUNE)
E4202104566% POINT CRER INSTALLA <a) WETERED W s LII0F
m::vlu” i pOUNT CREATESTD = THSTALLTION (SIME) pETERTT RESIDENTIAS
MEIGEL FVICE - NEw (SmGH
5862021021613 VICE POUNT CREATR STD e GTALLATION ¢
SLH 1EST0
1019342 PaIuT CHER
MEIOEI0X SERVICE
2020113824
H5996

Work Request No, Status
MEBCEI020) 18006 SERvice

POINT CREaTE 57D

MIS66202010440 2 SERVICE pony CREATE 5TD
NSR66202011321) SERVICE poINT CREATESTD
NES66202011 7670 SERVICE oy CREATE ST
MED66200101082 SERAVICE poinT CREATESTD
M5%6620201 00108 SERVICE poINT CREATESTD
”5"6670-!0]11509 SERVICE pOINT CREATESTD -

MS5eE20201 10803 sEkvice POl

NT CREATE STD
MS5662)

070103405 SERVICE poIny CREATFSTD -

M59662020109840

SERVICE dOiNT CREATESTD
N59662020098 7

SERVICE poOINT CREATESTD -
MESE620001 15845 SERVICE poanT CREATESTD
N396620201 13467

596620200931 38 SERVICE pOINT CREATESTD

MEB662020106245 SERVICE poINT CREATESTD
M59662020102662 SERVICE POINT CAEATE 570
MES662020090155 SERVICE mOINT CREATESTD
MSD6620201 06347 SERVICE

N

POINT CREATE S
MES66202000801 8% SERVICE pOINT CREATE

51D
M556620201 13476

SERVICE POINT CREATT sT0
MES662020093286 SERVICE pOINT CREATESTD
M596620001 10954 SERVICE puINT CREATESTD
M59662000104562 SERVICE pount CREATESTD -

MYSE62020109470 SERVICE MOINT CREATESTD

ME966N006 300 SERVICE POINT CREATESTD

0 SERVICE pOINT CREATESTD

20068870  SERVICE POINT CREATESTD «
MIN6EI02006 3677

NEW
NEwW
nNew

MNESE620200790)
Ni%6620 NEW 1
SERVICE POINT CREATE STD - nEW

REW INSTALLATION (
NEW INSTALLATION [SINGU METERED RESIDENTIAL

NEW INSTALLATION [BINGLI METERE
TO - NEW INSTALLATION (SINGL METERE

REW INSYALLATION (SINGLI METERED RES
“ HEW INSTALLATION
= NEW INSTALLATION (SINGL

NEW INSTALLATION (SINGL! METERED RESIDENTIAL
NEW INSTALLATION (SINGL

INSTALLATION (SINGLI METERED ne

Address

ZESCO LIMITED
List of Wark Requests
Type Work Aeguest Type
- NEwW INSTALLATION (SINGL METERED COMMERCTA| (s
N

EW INSTALLATION (SINGLU METEIED RESIOENTIAL
NEW INSTALLATION (SinGu
NEW INSTALLATION (SInGL
NEw INSTALLATION
NEW Ins
NEW INS
NEw

METERED RESIDIENTIAL
METERED COMMERLIAL [15)
(SINGL METERED RESTDENTIAL
TALLATION (SINGU METERED RESIDENTIAL
TALLATION (S1mGU METERED RESIDENTIAL
NSTALLATION (SINGU METERED COMMERCIAL (15)

NEW (KSTALLATION (SINGU METERED AESIGENTIAL

ME8662020104660 SERVICE pOmNT CREATESTD - nEwW INSTALLATION [SINGU METERED COMMERCIAL
NEW INSTALLATION (5INGL
NEW INSTALLATION ¢
HEW INSTALLATION (SINGL

15)
METERES RESIDERTIAL
SINGL METERED COMMERCIAL (15)
METERED RESIDENTIAL

SINGU MpTERED RESIOENTIAL
WAINSTALLATION (SINGL! METERED RESIDENTIAL
D RESIDENTIAL
D COMMERCIAL | 15)
SIDENTIAL
(SINGU METERED RESIDENTIAL
METERED ng SIDENTIAL
(SINGU METERED RESIDENTIAL

INSTALLATION (SINGL METERFD RESIDENTIAL
INSTALLAT

INSTALLATION

O
TON (SINGLI METERED COMMERTIAL |

15)
METERED RESIDENTIAL
(SINGU METERED COMMERTIAL (15)
SIDENTIAL

HSTALLATION

lm‘ﬂ.ﬂWAH’UNB&ZSI HACH

KASUKWE GREaT RORTH 824 FLORENC
CHIBOMED OLD MUMBWA KEEMBE 20
KASUKWE GREAT NORT
OLD BOMA MWAMIYAM:
DLD BOMA CHUNT, 184 DORDTHY
MA&ANBM‘"HA,CN"UNL!

SALERUKA CHIYUNT, 34 /
NEW BOMA SHAMPTA
NEW BOMASHAMMUTA, 15 / CHEWE

Customer
ACHISOMEDLA OLD MUMBRWA. Kees Nolho ENTERPRISES (84+]

HEW BOMA KAMPEXETE 5N MATA THUDE MATARISH)

NEW BOMA POLICE 2114 NELLY NELLY MWAANGA MIVARDA
NEwW BOMAKAMPEXETE 855 HNASO STEPHEN xaSGSOLO

NEw BOMASHAMPUTA S /LINA UNA SHaNANG OmMBE

BENANDETT BWaALYA
! TAWANL TaWANDA FEMIWA
NEW BOMA FAMPEXETE 20 / CHIPEMBE 18aAc CHIPEMBELE
NEW BOMA SHAMATA & Given GIVEN HAGWAMUNA vasta
KASUKWE 810 DISHON KALENGA
ENA GAREAT NORTH 614 / N KENNEDY nGoMa
OLD 8oma KAONGO, 53 SHop LER ] CLIFF PNy
KASUKWE wAPILA 225 FELIX

Mw.

NEW BOMANKOMBWE 34 7 B'WALYA
oLn E’.‘.“-A.MWANUV‘NEA.].’

MAL47 1147 wareN
JOMN THIp

FELIX BaNDA
oL bL‘JNA.Nl\&"UVA"uJb JATRWAL TAWANDA PEMIWA
OLD 3OMA MWAMUYAMES 916 JOSE JOSEPH ANUSA
HEW BOMa CHIPEMBELE 10} ROY R0Y KAMBIA
NEW BOMA KAMPERETE 227 PAMELA PAMELA CHOONGD

OWEN MALILWE
FLORENCE kABWE

{ MATIYA kABANGY

H.B23 FLORENC FLORENCE kABWE
BAJG /C TAWAY TAWANDA PEMIWA
DOROTHY MUMBELUNGA
2/ KATEMR DOCTOR KATEMBA KUNDA
90 HENRY  HENRY MAFUKA
NGOBOL PETRONELLA NGOBOLA
580 /REAZONEY REAZONEY MUSHUNILENT
ENELESS CHEwe

LD BOMA, MWANUYANM.Z

CHIBOMBO GREAT NORTH 28 28 ANNA ANNA KATAXULA
JOMN CHINENA GREAT NORTH.145 1 Ny ACKSON NYTMEILS



ZESCO LIMITED

_ Work Request No. Status Project Type Work

Request Type

List af Work Requests

Address

Custamer
ml’!ﬂ SERVICE FOINT CREATE ST0 - BEW INSTALLATION (SINGL METERLD COMMERCIAL (15) CHITANDA TURN CFR.OLD MUMBWA - K PAUL KATENTERE

WS968I020073472  SERVICE POINT CREATESTD - MEW INSTALLATION (SINGU METERED EESIOENTIAL
MSPEE0I006S742  SERVICE POINT CREATESTD - MEW INSTALLATION (SINGL METERED REGIDENTIAL
MSHEIN0060956  SERVICE POINT CREATESTD - HEW INSTALLATION (SINGL) METERED RESIDENTIAL
memm SERVICE POINT CREATESTD - NEW INSTALLATION (STNGU METERED RESTDENTIAL
MESGEIDI009H01E  SERVICE FOINT CREATESTO - NEW INSTALLATION (STNGL METERED RESIDENTIAL
MEOLEIDZ006E101  SERVICE POINT CREATESTD - NEVY INSTALLATION (SINGU METERED RESIDENTIAL
M59662020061322 SEAVICE POINT CREATESTO « MEW INSTALLATION (SINGU METERED RESIDENTIAL
MEGEEI0I0095340  SERVICE POTRT CREATESTD - EVY INSTALLATION (GINGU METERED RESIOENTIAL
MSBHE2020054658  SEAVICE POINT CREATESTD - NEW INSTALLATION (SINGL METERED RESIDENTIAL
MESGEI020076IZ  SERVICE POINT CREATLSTD - NEW INSTALLATION (SINGU METERED RESTOENTIAL

MESEEINIOE0G57  SERVICE POINT CREATESTD
M59662020075328  SERVICE POINT CREATESTD -
MSF6RIN20064646  SERVICE FOINT CREATESTD -
MSIEE2070064443  SERVICE POINT CREATESTD -
MSDEA2000060374  SERVICE POINT CREATESTD -
MEG6B2020004655  SERVICE POINT CREATESTD -

OLD BOMA MWANUTAMEA J44 / MHANC KHATZING MHANGD

NEW BOMAPOLICE 173 CHIWVITY WILLY ZUHU
OLD BOMA KAONGO, 311 11} STELLA  STELLA MAMALEKA
CASUKWE NIUMA,S | 5§ KASUBA EMMANUEL KASUBA

OLD BOMACHIBOMBO DAY, 1154 11%4 | BAYD MUDENOA MUMDA
NEW EOMA POLICE 1355 15558 KALU  ESTHER KALUBA

NEW BOMA NKOMAWE 213 NOSES MOSES NGANDWE

HEW BOMA SHAMPUTA 212 CLARA CLARA CHINGUMA
KASUNWE GREAT NORTH S41 O BORNFACE CHISHINEA

HEW INSTALLATION (SINGU METERED COMMERCIAL |15) NEW BOMAXAMPERETE 13 / CHALIMEA ANDREW CHALIMBA
HEW INSTALLATION (SINGU METERED RESIOENTIAL

NEWY INSTALLATION (SINGU METERED RESTOENTIAL

OLD BOMA KAONGOT S510 9510 AUDT  AUDITER MAMUCHILA
JOMM CHINENA GREAT NORTH 47 /474 HELLEN SIMANGO

NEW INSTALLATION (SINGU METERED RESTDENTIAL JOMN CHIRENAGREAT NORTH 21 /BaNt FANNEL] BANDA

HEW INSTALLATION (SINGU METERED COMMERCIAL (15) CHITANDA TURN OFEOLD MUMBWA - K IOSEPH SHIBUYLINIE MAYEIH
NEW INSTALLATION (SINGU METERED RESIDENTIAL
M39662020062184 SERVICE POINT CREATE STO « MEW INSTALLATION (GINGL METERED RESIDENTIAL

MSH662020061144  SERVICE POINT CREATE STO - NEW INSTALLATION (SINGL METERED RESIDENTIAL

TLD BOMAKAONGO, 966 CHARLES CHARLES SAKALA

NEW BOMA, CHIPEMBELE 64 / NDOWEN. SINEYT NDOWENIT
J0wtt CHINENA GREAT NORTH, 65 / SIA MADCH SIAME

MSIEE20Z0066847 SERVICE FOINT CHEATE STO - NEW INSTALLATION (SINGL METERED COMMERCTAL (15]  MWACHISOMPOUA OLD MUMBWA: KEEN RICHAKD CHISASA

MEGHE20I0079574  SERVICE POINT CREATE ST0 - NEW (RSTALLATION (SINGL METERED RERIDENTIAL
NASGEIDZU0EII0N  SEMVICE POINT CREATE STD - NEW INSTALLATION (SINGL METERED RESIDENTIAL

NEW BOMA KAMFERETE. B9 / CHITILA  BENSON CHITIA

CHIBOMAQ GREAT NORTH 14 HSE 14 KENNY KAMEEY

MEGEEA00001 358  SERVICE POINT CREATE STD - NEW INSTALLATION (SINGL METERED COMMERTIAL (15)  JOWN CHINENA GREAT NORTH, G7 JCHIT ABRAHAM CHISUYE
MEO0L2020G76681  SERVICE POINT CREATE GTD - NEW INSTALLATION (SINGU METERED COMMERCIAL (1%)  KASUKWE,GREAT NORTH,20 / CHIMUNE RICHARD CHIMUNIKA

MEOBZ020061076 SERVICE POINT CREATESTD -
MEGHRG2020079384  SENVICE POINT CREATESTD ©
MSIRE2020077980 SERVICE POINT CREATESTD -
MESGEIO0060615 SERVICE POINT CREATESTD -
MESG62020005838 - SERVILE POINT CHEATESTO -

NEW INSTALLATION (SINGLI METERED RESIOENTIAL
NEW INSTALLATION {SINGL METERED RESIDENTIAL
HEW INSTALLATION (SINGU METERED COMMERCIAL (15) . THIBOMEQ, CHIBOMED 62 /22U
WNEW INSTALLATION (SINGU METEAED SESIDENTIAL
REW INSTALLATION (STHGL! METEALD RESIDENTIAL

NEW BOMA POLICE, 1665 [ELIVA ELIYA MWEWA

JOHN CHINENAGREAT NORTH.7L / MUL PAMELA MULELA

SALLDS 2ULY

HEW BOMA MATASULAJUI 201 JACOS JACDS SIMFUKWE SILOMSA
IFEW BOMA,CHIFEMBELE 12 / SINOOME TRUST SIMOONEA

MEGH62070063957  SEHVICE POINT CREATESTD - MEW INSTALLATION (SINGL METERLD COMMERCIAL (15)  CHIBOMBO, GREAT NORTH, 1484 31640/ JAPMET ONITIA

—
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- ZESCO LiMtTED
List of wark Aoguests
Work Roguest No. Statyg Praject Type Work Request Type Address Customer
MESER 20000651 3¢ SERVICE POINT Crgare STO - NEW InStasLaTION (SINGL WETERED MEsInENTIAL UTETA.GRERT NORTH Sits RAPHAEL CRISEXE
Mzmnm SERVICE potgy CREATESTD  new INSTALLAY IuN (SINGL METYRED RESIOENTIAY NEW BOMA SHAMPLTA 2647 20478 KAt IMEEN aka
wmuln SERVICE AoINy CREANE 51D - npw INSTALLATION (RINGL) METERED COMMERTIAL 115) LUNIOFWA, Chivun, 3061 J3061 KATU  BOYD KATUBLLUSHI
ﬂmmu SERVICE ot CREATESTD - ngw TRSTALLATION ISINGU wEtERED RESIDENTIAL NEW BOMANAMPERETE 20 (HAVULANG SHAKRES MAFULANGA
MERL6020070662 SEAVICE poinT CREATISTD . e INSTALLATION ¢stmva METERED RESIDENT 1AL [VEW BOMA XAMPEKETE 267 4538 MHO. LLIAS %HONE
M‘m&ms SEMVICE painy CREATESTD - NEw INSTALLATION (SINGL METERED ny SIDENTIAL EHIBOMEO, Canona0, 74 o 74 SHEPARD #i 101
MEEBE20X007S e SERVICE POy CREZTESTD - new INSTALLATION {SINGL METERED COMMERCIAL {15} MWATHISOMEDLA LD MUMBWA KB STEADY SaAlea
HS’“M}OMMI SEAVICE POINT CREATESTD - Npywy INSTALLATION {SINGU METERED RESIOENTIAL NEW 8OMA MOLICE {599 1599 wvuta  pavis MU
nmmmom SERVICE 2OINT CREATESTD - new INETALLAT N ISINGU METERED romamt ROALL15) wew BOMA KAMFEXETE 155 1558) MAS JERRY MASELE
'!Bm:mnsn SERAVICE POt CREATE STD NEW INSTALLATYON (SINGL! MzTRRED COMMERCIAL (3%) CHRIOMEO CHipoMBa 1117 1 oL GHACE CHOOLWE
HSEE20270 305 SERVICE POINT CREATE STO - HEW InsTA) LATION (SI0GLI i TERED RIESIDENTIAL HITETR.CHIKDBO,99 / nxhoMA JOACKIM NKMOMA
MSH66202205 1054 BERVICE POINT CREATE ST - wEW INSTALLATION (s1mGy METERED COMMERCIA 3] SASUCWE.GRFAT NORTH VLS 7 MWAM JANET MwAMEX
M3S862002030379 SERVICE bOINT CREATESTO - yew INSTALLATION (S1nrs METERED COMMINCTAL /15 1 JOHN CHINENA SHREAT HORTM, 112 Myy MARGARET NAMANGOLY/A
MS966200264151; SERVICE ROiNT CREATESTD - wew INSTALLATION S1nce METERED RESIDENTIAL HEW BOMA CorosspEL e 309 LEwis LEWIS CHaMa
MEREEI0220 8047 SERVICE pOINT CREATE ST10 - wiw INSTALLATION (sinGU METENED Assingnriag HEW BOMA CHiogmas e SB35 / SIMUKY MMy SIMUKCRDA
MS9LE2022011375 SERVICE POINT CrEare STO - NEW INSTALLATION (SINGU METERED RESIGENTIAL OLD BOMA KAONGE 22 0y MANYANL  PREDRICK MANYAMINA
M59662022035 258 SERVICE POINT CREATE STD) NEW INSTALLATION (SINGLI METERED MESIDENTTAL NEW BOMA CHIFEMBELE 307  MURIAN. STMBOTWE MUBSIARA
MNS9€820000455 08 SEAVICE POINT CREATY STO - NEV INSTALLATION ISINGL) METERSD RESIDENTIAL LITETA MwaMruMBa 146 7 SHEM MASHE WA SHEM
nmmnossns SERVICE pOyuT CREATESTD - NEw INSTALLATION (5INGL) pg TERED RESIDENTA OLD 80Ma KAONGD 220 / MOOKGA HTAMBURILE NOONGA
MEBEE2022006824  seRvICE POINT CREATE STD - Npyw INSTALLATION (SINGLI METERED g SIDENTIAL LITETA 21080, 56 (ours LOUIS NSABIMANA
M5966202201698 SERVICE MOINT CREATESTD NEW INSTALLATION (5iNGLs M TR RED RESIDENTIAL ru;/.nu-nam_cnnum.m FLUPIYA  LYDIA Lupivs
ME9652022027 123 SEAVICE POINT CREATE STD < HEW INSTALLATION LSINGL METERED RESIDENTIAL FHIBOMBO CrIBOMBO M oaupey  Roy CHISWE KALIPENTA
M596620220315995 SERVICE POINT CREATE STE - NEW INSTALLATION (SINGU METERED RESIOENTIAL MWACHISOMROLA OLD MUMBWA- x£E0 NicomED BANDA
M53662021 107035 SERVICE FOINT CREATE STD NEW INSTALLATION (STNG( METERED ResIDENTIAL NEW BOMA CHIFEMBE E 72 / KALIMING GLADNESS KALIMINA
mm;my SERVICE 20Ny CREAYESTD HEW INSTALLATION (SINGL METERTD RESIBENTIAL CHinoMeo ¢ HIBOMBO 465 7 yuni KENNETH Yunt
KSM)GJU)JIG? SERVICE roINT CREATESTD - hew INSTALLATION (STNGL METFRED COMME ROIAL (15) CHIBOMBO.OLD mmawu-xanue,so C CHRISPINE CHEELO
MES682021 104825 SERVICE POINT ChEars STD - REWY INSTALLATION (SINGU METERED Resipe NTIAL n:n-luonm,cm!o«wAsol KMATANG, FRAZIER KHATANGA JOE
MEIEE20220 1504 SERVICE POINT CREATE 510 - IEW INSTALLATION (STNGL METERED WESIDENTIAL UTETA GREAY NORTH, 394 MATARISHI  Sewa MAYABISH]
MS962021117634 - SERviCE POINT CREATESTD - N INSTALLATION (SINGU METERED MESIDENTIAL CHIBOMED, CHIBOMBD, 394 4 MUMPUME AGTiESS MUMBMBE
METERED RESIDENTIA| CMlhO”BO,CNlBGNBO..’MQ CHILD) 26 VYoNRST MNAMUCHINDG

MSSESN0211 1 365y SERVICE POINT CREATESTD - ngw INSTALLATION (S1nGy

P

177



25CO LimtTen
List of wark ReGuests
SequastNa, Status Praject Yypw Work Request typ Address Custamer
mw’l!]"5 SERvice POINY CREATY STD New INSTALLATION SINGY METENLD RESIDENTIAL NEW &Jlk,w'{lm,“ £ MOCHDE  SmoN MOOKOE
oL wm."““"u"".‘,l"l MANYAN GiFY KANYANTA

MIRAZT2011247  SENVICE FOINT CREATE STO . Wy FASTALLATION (SINGU METERes HESIDENTIAL
MIBREIL104730  SERVICE POINT CREATE TS - ey INSTALLATION (Smoy METERED MESIOENTIAL
PG TOCY  SERVICE FRUNT CREATE ST - New INSTALLATION (STHGL METERRD RERIDEYTIAL
MISRO107066  SERVICE POINT CREATE ST - mpyy INETALLATION [SINGk) METPsED HESIOENTIAL
HENEI02 2004847 SERVICE MOIT Crzate ST - HEW INSTALATION (SINGL wiTENKD RESIDENTIAL JOMN CHINENA GHEAT NOKTH 21 04 211 PIUS SiMFuRwE
MES6E2021 10R441 SEAVICE roiny CREAVESTD - mpw INSTALLATION (SINGLI METERED COMNERTIAL {157 FASUKWE KAVULAATIS /5 NKMATA VETER kMATA
M3S6620220248 18 SERVICE Oty CREATESTD - New INSTALLATION (STNG METERED RELIGENTIAL OLD NOMS MWAMUYANAA 1y B LUKUT. 2A00 LunuTAT BEWEMETA
MUSEE2021 120060 SERVICE POINT CREATY STO - wew INSTALLATION (fingGL METERED RESTOEHTIAL EHIBOMIO,GREAY HORTH, K5 / MATIAVU TEDSOM Maruy
MSDEE2001 11877  SERVICE POINT CAEATESTD - Wiy IRSTALLATION (100 | METERED WEBIDENTIA| WEN DOMA.SHAMPUTA, 13 / MULLSIWS CHRISFINE MULUMBWA
MSE6020210037 25 SERVICE #0INT caLaTr STD MEW INSTALLATION (uimwsy METERED RESIDENTIAL FASURKWE GREAT HORTH, 44 / MivAMSU DAVIES MwaMBULe
NS6E2021102181  GERViCE POINT CREATESTD - mpw INSTALLATION (BINGLI METERED RESIOENTIAL CHIYUNLONYUNT 57 4 Lumseya ALICK LUMBEYA
MEBEID2107012)  SEmvice POINT CHEATESTE - NEw INETALLATION (SINGLI MEYERE D) RETIDENTIAL OLD BOMACHUNT LOAS 7 CHIMPAME CHRISTRAELL CHIMPAMPR
MIDBAMZIOMNS  sERVICE POINT CREATESTD - New INSTALLATION (SINGU METERFD RESIDENTIAL NEVY BOMA CHIFEMBELE 22 / SINKALA MOSES SINKALA
NIIBEI021070004  SERViCE FOINT CREATUSTO « NEW INSTAUATION ISINGU METENED RESIDENTIAL CHIBOMEO, CHIBOMD. 4786 1 KAKUNKA DAVID KAKUrKS
MSU662021102435  sERvice PLINT CHEATE STO - NEW 5 TALLATION (GINGL] METRIED COMMERCIAL f35]  NEW 8OMA CHIPEsBE S 37 37 JEAN  JEAM NANYINZA
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APPENDIX 3: Research Questionnaire and Interview Guide

RESEARCH QUESTIONNAIRE

UNIVE}{SITY
1wz LUSAKA

SCHOOL OF POSTGRADUATE STUDIES

INTRODUCTION
Dear Respondent,

RE: “Analysis of Connection Fee Subsidies on Rural Electrification Projects in Zambia:
Case of Chibombo District”,

| am a post-graduate student at the University of Lusaka pursuing a Master's Degree in Project
Management. As a school requirement, | am undertaking a research study in fulfilment of the
award of the Master’s Degree.

The purpose of this study is to analyze the connection fee subsidy on the electrification of rural
areas with respect to Chibombo district. It seeks to investigate what bearing the connection fee
subsidy has had on the rate of rural electrification and the sustainability of rural electrification
programs to meet the set rural electrification targets by 2030.

Therefore, this research strives to answer this question by conducting an analysis of the
relationship between the connection fee subsidies and the electrification of rural areas with a
focus on the Chibombo district where the Electricity Service Access Project (ESAP) offering
connection fee subsidies is under implementation. Thereafter, a rural electrification sustainability
framework is to be developed to influence and inform policy interventions in the electricity sub-
sector with regard to the sustainability of rural electrification in Zambia.

Therefore, you have been selected to participate in this academic survey. Kindly fill in the
enclosed questionnaire by answering the questions as honestly and completely as possible.
Kindly rest assured that this research is purely academic and your responses and all information
given will be treated with the highest confidentiality.

For any queries or challenges observed kindly do not hesitate to forward them to my email
address: mflokay@gmail.com or cell phone number on 0974-348097.

Thank you in advance for your valuable support.
Yours Faithfully,

Florence Kambikambi.
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If you agree to participate in this study, kindly tick the “Agreed” box and proceed with the

questionnaire. Otherwise, tick the “Disagreed” box.

Agreed [ ] Disagreed [ ]

PART A — RESPONDENT’S PERSONAL INFORMATION
1. What is your gender?

Male [ ] Female [ ] Other[ ]
2. What is your age range?

Below30[ ] Between30and40[ ] Between40and50[ ] Above50][ ]
3. What is the major source of your income?

Employment[ ] Business[ ] Farming[ ] Other[ ]

4. What is your highest academic qualification?
Primary [ ] Secondary[ ] Tertiary[ ]
5. How much is your monthly income?
Below K, 1000 [ ] Between K1, 000 and K5, 000 above K5, 000[ ]

1. PART B — HOUSEHOLD/SMALL SCALE ENTERPRISE INFORMATION ON RURAL
ELECTRIFICATION AND CONNECTION FEE SUBSIDY.

As a resident/business operator/person with some know-how on rural electrification in Chibombo

district, kindly provide feedback on the following statement by indicating(X) where appropriate.

» To review the cost elements for electricity connection in the Chibombo district;

No. Statement Natural | Agree Strongly | Disagree | Strongly
agree disagree

1B Zesco Limited
has sensitized
you on what
comprises the
connection fee
for electricity

2B Rural

electrification

connection fees

are high
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3B

High connection

costs reduce

connection
demand

4B Lower
connection fees
can improve
access to
electricity

5B The current

electricity cost
needs to be
reduced to
increase the
number of
household

connection

» To assess the capacity of Households/SMEs to pay for Electricity Connection.

NO.

Statement

K250-K500

K1000-1500

K2000-K2500

6B

Which of the following
cost range of connection

fees is affordable to you?

7B

What source of energy
for cooking would you
rather use as opposed to
electricity due to cost of

connection?

Firewood

Charcoal

Biogas/LPG

8B

What source of energy
for lighting would you
rather use as opposed to
electricity due to cost of

connection?

Kerosene

lamp

Candles

Solar lamp
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9B. In your opinion which of the following do you think makes people in rural areas fail to have

access to electricity?

Statement Agree Strongly Neutral Disagree | Strongly
agree Disagree
9B.1 Poverty levels
9B.2 Distance from
grid connection
9B.3 Negative
attitude
9B.4 Poor  benefit
sensitization
9B.5 High
connection
cost

10.B As a beneficiary of the connection fee subsidy, what do you use the electricity you have on?

Statement Agree | Strongly | Neutral | Disagree | Strongly
agree Disagree
10B.1 | Only lighting
10B.2 | Cooking & lighting
10B.3 | Refrigeration only
10B.4 | Refrigeration and lighting
10B.5 | Lighting,cooking,refrigeration

» To investigate the number of households and Small and Medium Enterprises (SMEs)

connected to the national grid via the ESAP Project in Chibombo district;

11B. Subsidized rural electricity projects are thought to have benefited a lot of households
and ensured that most people are given chance to have access through lower connection
fees as the project mandate. As a direct/indirect beneficially, do you think the ESAP (Electricity

Access Project) is really a benefit to the rural population?

Yes[ ] No [ ] Not Sure[ ]
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12B. Please rate the extent to which you agree or disagree with the statements on subsidized

rural electrification offered by the ESAP project.

No. Statement Agree | Strongly | Disagree | Strongly | Neutral

agree Disagree

12B.1 Improved willingness
to pay for connection
12B.2 At least 5 households

you know have

benefited from the

connection fee
subsidy

12B.3 Atleast 1-3 Small
Scale businesses

have benefited from
the connection fee
subsidy

12B.4 Improved social status
of people in the

communities

12B.5 Improved grades for
school going children
being able to study at
night

12B.6 Increased business

opportunities

13B To what extent do you agree connection fee subsidy has influenced the following aspects of

electricity
No. Statement No Extent | Low Moderate Great Very
Extent Extent Great
Extent

13B.1 | Cost of electricity

connection
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13B.2

Your income

level

14B.Do you think the current provision of connection fee Subsidy is adequate?

Yes [

]

No[ ]

Not Sure[ ]

15 B. Please rate to what extent you agree with the sustainability of connection fee subsidy in

supporting rural electrification projects in your community.

No. Statement Agree | Strongly | Neutral Disagree | Strongly
Agree disagree
15B.1 Effective in
increasing
connections  and
sustainable
consumption levels
15B. 2 | Effective in
increasing
connections  but
consumption levels
are unsustainably
low
15B.3 Not adequate to
cater for all parts of
the community
hence access
remains low
15B.4 Non-effective and

unsustainable

» To develop a Sustainability framework for the critical success factors for the

implementation and sustainability of rural electrification in the Chibombo district.
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16B what do you think should be done to sustainably increase the electricity connections of
households and SMEs in the Chibombo District?

No. Statements Agree | Strongly | Neutral | Disagree | Strongly
agree Disagree

16B.1 Economic
sustainability via
increased  subsidy
support and less
costly  connection
materials to lower
connection cost.

16B.2 Social-cultural
sustainability via and
community
participation

16B.3 Environmental
sustainability via
consistent
sensitization on both
benefits and effects
of electrification on
the environment

16B.4 Institutional
sustainability via
policy reforms and
legislation and
Mutual cooperation
among the Rural
electricity authority,
ZESCO, and
Ministry of Energy

16B.5 People should just

pay the cost
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reflective connection
fee to keep Zesco

afloat

17B.in your own opinion, do you think the current connection fee subsidy helps the sustainable

performance of rural electrification programs in terms of the following measures?

No. Statements Good | Very Poor Very poor
good
17B.1 Number of households
and SMEs
successfully
connected
17B.2 Affordable cost of
connection
17B.3 Increased
consumption of
electricity
17B.4 Reduced dependency

on kerosene lamps for

lighting,

This is the end of the questionnaire. Thank you for your time!
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INTERVIEW GUIDE

| am Florence Kambikambi, a post-graduate student at the University of Lusaka pursuing a
Master's Degree in Project Management. As a school requirement, | am undertaking a research
study in fulfilment of the award of the Master’s Degree.

The purpose of this study is to analyse the connection fee subsidy on electrification of rural areas
with respect to Chibombo district. It seeks to investigate what bearing the connection fee subsidy
has had on the rate of rural electrification and the sustainability of rural electrification programs to
meet the set rural electrification targets by 2030.

Therefore, this research strives to answer this question by conducting an analysis of the
relationship between the connection fee subsidies and the electrification of rural areas with a
focus on the Chibombo district where the Electricity Service Access Project (ESAP) offering
connection fee subsidies is under implementation. Thereafter, a rural electrification sustainability
framework is to be developed to influence and inform policy interventions in the electricity sub-
sector with regard to the sustainability of rural electrification in Zambia.

In this regard, you have been identified as a resourceful contact on this topic; and as such, | hope
to rely on your vast expertise, knowledge and experience in understanding the issue at hand by
taking a few minutes of your time to have a brief discussion with you. Kindly note that this interview
is purely academic and your responses and all information given will be treated with the utmost
confidentiality. Voice-recording of the interview will only be done if permission is granted by the
interviewee.

Thank you in advance for your valuable support and contribution to this research.
If you agree to participate in this study, kindly allow me to proceed with interview. Shall we?

Personal Information

T NaAME: L

2. Name of Organisation: ............ouiuiiiiiiii
3. POSItION: .o
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4. How long have you been serving in the organization: ..............................

Interview Questions

1. What is your understanding of the relationship between connection fee subsidies and rural
LT[ o 1 To3= 11 [0 PP

3. Kindly explain your role as an individual and as an organization in rural electrification and in

the implementation of the Electricity Service Access Project(ESAP)?

4. How has the subsidy mechanism under the ESAP project contributed to increasing access
to electricity in beneficiary areas?

5. What successes has rural electrification and the ESAP project recorded in relation to the 2030

universal access to electricity target?
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10.

11.

In your opinion, do you think subsidizing connection fees is the sustainable way of increasing

rural electrification rates? If you agree or disagree please provide reasons why.

With Government policy shift to remove subsidies on electricity and petroleum in the energy
sector, what is your valued opinion on this policy shift particularly on electricity?

In what ways do you think the removal of the subsidies on electricity would affect the rate of
connection to electricity?

What would be your recommendations in relation to subsidies on electricity connections and

the challenges identified?

We have come to the end of the interview. Thank you for your time!
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