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This study has been conducted for Muhanya Solar Limited a Zambian company that has a core
business of selling of green energy products to both local and international markets in order
to reduce rural poverty levels and helping small scale entrepreneurship.This process involved
accessing the existing renewable energy business and markets specifically in Zambia. The
main objective of this research is to highlight Muhanyas business operation in the eradication
of poverty at household levels in rural areas and how its business can benefit other businesses
in Zambia.

The purpose for this study is to access the opportunities for Muhanya business expansion, the
demand for renewable energy and how this would translate in the reduction of rural poverty
levels.The energy problem is increasing extensively in Zambia due to high demand of electric-
ity energy by highly mechanized mines and there is a great interest that alternative energy
resources be used especially at household level and small scale business.Although the country
has much water and coal resources to be used for energy production, the investment in this
type of energy production requires an enormous amount of financial investment.

The method used in this study thesis is qualitative research, which includes personal inter-
views through email and questionnaire with two organisations namely Muhanya Solar Ltd
company who are the case study company and the Ministry of Energy in the Rural Electrifica-
tion programme departmemt,content or documentary analysis and archived research.Common
questions relating to the availability of natural resources to support green energy, economic
and environmental competitiveness,social acceptance of renewable energy,how renewable
can uplifts the living starndands of the poor people especially in the rural areas. These open-
ended questions were sent to the organization involved. Other literature such as books, re-
ports and online resources were used to conduct this study and come up with both knowledge
base and empirical studies.

For millions of Zambia’s rural residents, a lack of access to electricity creates a numerous
daily challenges. From children who can’t do schoolwork in the evenings, to family providers
that direct a large portion of their meagre earnings toward kerosene, candles and other al-
ternative forms of lighting, access to electricity has a profound impact on daily life for human
being.

Keywords Energy,Renewable energy.
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Zambia Development Agency
Zambia Electricity Supply Corporation
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1 Introduction

Energy is one of the basic needs a human need to survive and without it, challenges are faced
by lack of it. These challenges are even more pronounced when the energy required to heat,
cook and light. However, depending on ones means of income and situation (poor) the energy
would not be easily accessed or afforded.The people who are not able to pay for heating,

cooking and lighting energy are poor people living especially in rural areas.

There is currently a shortage of electric energy in Zambia and its pricing has been rising as
demand is ever increasing. People with less income are at a disadvantage to have access to
electric energy. The easiest solution is the promotion use of renewable energy because of its
minimal costs associated in setting up an household electric energy source. The government
of Zambia is encouraging and giving incentives to the private sector to participate in solving
the energy crissis, especially to business that are aimed at easing the living condition of its

citizen.

Muhanya Solar Limited has been one of the pioneers in renewable energy business in Zambia.
Its many clients are people who are in rural areas where the poverty levels are high. With the
government policies on energy and economic developmental projects, the company would
tailor its business strategy in a way that will make it corroborate with government and other
associated organisations that are interested in alleviating peoples living standards and im-

prove SMEs.

1.1 The purpose of the thesis and research limitation

This study has been done for Muhanya Solar Limited and the main purpose of this project is to
note how renewable energy can be used in rural areas in Zambia to reduce poverty levels and
enhance peoples lives.Trade in renewable energy especially in developing countries such as
Zambia and how it can impact on both government country's developmental programme and
on peoples lives is the main objective of this thesis.The study looks at the availability and the
market for renewable energy, the challenges that people without readily available energy
face and what the government strides has been to mitigate the energy problem.Although
Zambia has abundant sources of water to produce hydropower, the potential has not been
harnessed due to number of reasons such as the lack of technical expertise,lack of reinvest-
ment and maintenance, political will and and capital for new investments. For these reasons
the country has been facing energy shortages and resorted to energy rationing commonly
known as load shedding throughout the country.To overcome this energy problem, the gov-
ernment of the Republic of Zambia has called on the private sector and foreign businesses to

invest in simple and cheaper ways of making electricity energy available to the population.



However, there were many limitations regarding this thesis but, the following are a few sig-
nificant ones:
Firstly, the renewable energy topic is wide and the incomprehensiveness of the sources which

would be more than mentioned in this thesis may be appreciated.

Secondly the brief explanations of some concepts would be brief due to limited information

and the limitation on coming up with a concise thesis structure.

The explanations and definitions of some concepts may differ slightly from other academic
literatures and therefore all the mistakes related to this thesis in the explanation of some
concepts are entirely mine. The thesis is an overview of the parameters that are for the stat-

ed topic.

1.2 The research approach and knowledge base

This thesis has been written in inductively in order to effectively look into the research prob-
lem and offer simplified outcomes with no strong personal opinion. The case study was used
for this in order to have a clear and practical views on the research matter. The authors in-
terest in the topic coupled with knowledge gained through studies made the research to pro-
gress accordingly. Interviews were conducted with the employee of the case company through
electronic mail and a questionnaire was sent to the relevant government ministry in order to

obtain further information on the subject matter.

Other literature such as books, reports and online resources were used to conduct this study

and come up with both theoretical and empirical studies.

1.3  Research questions of the thesis

By the end of this research, the following questions will be addressed.The questions being,
what kind of challenges do the energy sector is experiencing? How can RE help in improving
livehoods at household level and at small scale enterpreneurship? What government policies
are in place for businesses that are investing in Res, such as taxes and subsidies? How can MSL
suit its business strategy according to the government plans to expand its business profile?
How much is the demand of energy and renewable energy in the country? Who are the many

buyers and competitors?



1.4 Research process

In order to have a balanced data on how the use of renewable energy and how it is able to
improve poverty levels among households, a questionnaire containing open-ended questions
was sent to the Rural Electrification programme department under the Ministry of Energy.
The questions were sent to this department because it is the section that has a direct contact
to the rural area as well as the reliable data on the energy distribution, the information on
how many people are affected by the lack of energy and the impact of not having it. The
means of communication used were through a connection working in the department. The
aim of this questionnaire was to have governments view through its past studies and on how
renewable energy is able to improve the living standards of people as well as enhance the

growth of small scale entrepreneurship.

1.5 Key definitions in the thesis

The phrase Renewable energy refers to energy whose sources will never be finished, and
which can be regenerated naturally from the sun, the wind, and water. When compared to
non-renewable energy, renewable energy does not harm the environment. This type of energy
is also known to be environmentally friendly.The energy generated from non-renewable ener-
gy like fossil fuels produce the harmful gases which have caused a number of environmental
problems, such as the ozone depletion and global warming, that have to be faced these
days.while as Biomass energy is considered a major indoor polluter (Edu Green 2014 ).With
the high demand for energy in Zambia and the world at large, RE technologies are the fastest

growing technologies in the world.

The word solicitation is used in the thesis as defined as an act of persuasion, entreaty, or
formal application.

The poverty level, or poverty line, is the minimum level of income deemed adequate in a par-
ticur country.

Energy is defined as the capacity or effort to create heat, light, or motion.

1.3  The structure of the thesis

The thesis consists of eight chapters. In the first chapter, the background information is given

and the purpose of the thesis and the research problem.

The second and third chapter are concentrated on the theoretical knowledge background.The

second chapter deals with the renewable energy concept, what are the forms on renewable
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energy and what importantly outlines the benefits of using this type of energy in the improv-
ing of human living standards. The third chapter concentrates on the different research ap-
proaches and methodology type that has been chosen in for this thesis.The later part of chap-

ter three explains the reliability and validity of the study that has been conducted.

The fourth and fifth chapter focuses on the empirical study. Chapter four concentrates on the
case company. The details on the company are covered and gives more insight on its opera-
tions, the marketing strategy, the company swot analysis, action plans and the current situa-
tion of the company in the promotional use of renewable energy in improving peoples lives.
Whilst the fifth chapter looks at the questionnaire that was sent to the ministry of energy in

the rural electrification programme department.

The six chapter explains the theoretical and empirical study linkage of all the data gathered
from the questionnaire as well as the information used.The seventh chapter is the summary

of the thesis with its limitations explained.

2 Knowledge base

2.1 The energy situation in Zambia

The accessibility of energy is at the core of social, economic and environmental concerns fac-
ing all nations, (United Nation Information System, (UNIS) Energy Exploration Resource 2012).
It is particularly critical in developing countries as the implications to reduce poverty are sig-
nificant. Numerous studies on the relationship of access to reliable energy and The Human
Development Index (HDI) as shown that access to reliable energy has a positive effect on hu-

man development (UNIS).

Zambia has abundant renewable and nonrenewable energy resources, and they include water
reserves for hydropower generation, industrial minerals such as coal, arable land that would
support the farming of bio fuels plants, wind for wind energy and importantly the country has

long intense hours of annual sunlight to support solar energy generation.

However, demand for energy has been rising due to economic activities in the country partic-
ularly in the manufacturing, agriculture and mining sectors. According to the Ministry of Fi-
nance, Zambia’s economy has been growing at an average of 5 % per annum over the past
decade. (Ministry of Finance, Sixth National Development Plan (SNDP) Annual Progress Re-
port, 2012). The mining sector and domestic consumers account for a combined total of

82 % of the total electricity consumption in the country. This leaves other sectors such
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as manufacturing, transport, agriculture and service sectors to compete for the 18 %
(ERB, 2012).

ENERGY USE IN ZAMBIA

Coal 2% Others 2%

ol ,——— Petroleum 12%
l...l OIL
Wood fuels 70% ENERGY USE IN ——— Electricity 14%

ZAMEIA BY SOURCE

0 .

-

[llustration 1: Energy use in Zambia

However, these sectors are important in the functioning of the economy of the coun-
try and can not survive without the energy that they need to operate on effectively.
In order to maintain the balance of supply and demand among the different sectors
load-management has been practiced so that every sector can have a share according
to the economic role it plays. Zambia’s power demand forecast by ERB shows a severe
and immediate shortfall in supply,and if this situation is not addressed by all stake-
holders the country’s economic growth would be hindered and delay the pace of fur-
ther development. This would in turn result in many people facing poverty mainly in

rural areas to have no access to efficient and reliable energy (ERB, 2012).

The current companies, that are providing hydroelectricity to the Zambian market are Zambia
Electricity Supply Corporation (ZESCO), Copperbelt Energy Corporation (CEC), Lusemfwa Hy-
dro Power Company (LHPC), North Western Energy Company (NWEC) and Zengamina Power
Limited (ZPL).The total energy produced by these companies is not sufficient enough to cover
for the current domestic peak demand for electricity, which is at 1780 Mw, against the total
combined energy production of 1515 Mw leaving a shortfall of 165 Mw (Energy Regulation
Board, 2010). The shortage makes the distribution of energy to the masses difficult by the

energy distribution companies and results in load shedding or power cuts. This makes it diffi-
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cult for even other household to be connected to the energy national power line grid, for

there is not enough energy to distribute for expansion (Energy Regulation Board, 2010).

2.2 Supply and demand of electric energy in Zambia

According to the report by the Zambian Development Agency (ZDA) of June 2013, the in-
stalled capacity of electricity was estimated at 2 000 Mw. The level of available generation is
however slightly lower. Out of the total installed capacity, 1 895 Mw comes from hydro which
is 90 %. Out of the total interconnected installed capacity of 93 % and most of the off-grid
(including SHP) installed capacity are still owned by ZESCO supplying electric power to 55 699
customers. The energy grid network in Zambia is owned by ZESCO and CEC and consists of 66
kV, 132 kV, 220 kV and 330 kV covering the distance of 3 200 km (ERB, “Energy Sector Re-
port”, 2010). Zambia has developed several inter-connections with its neighbouring countries
and is a net exporter to its Southern and Eastern neighbouring countries such as Zimbabwe,
Namibia, Angola and Democratic Republic of Congo. However, only LHCP and CEC are the big-
gest private operators in the country owning a capacity of 52,5 Mw and 80 Mw respectively
(ZDA Zambia Energy Sector Profile, June 2013).

As in many other developing countries, wood fuel, which is mainly used as thermal source for
cooking, remains Zambia’s main energy demand source of up to 79 %. Hydropower is the sec-
ond most used source, contributing to 10 %. Whilst petroleum products cover only 9 % of the
national energy requirements with an annual standing at 40 %. In the mining sector which
generates the countrys cash crop, copper is the highest energy consumption representing
more than half of Zambia’s total electricity demand. The industry apart from mining and
commerce’s electricity demand is estimated at 4 % and that of households demand is at 19 %
(International Renewable Energy Agency IRENA - Zambia Renewables Readiness Assessment,
2013).

Access to electricity by the both business and household in Zambia is at 22 %, and particular-
ly in rural areas which is at 3,5 % are the lowest. The annual growth of total electricity ac-
cess rates is estimated to be at 0,5 % of the population and only covers 12,5 % of the annual
population growth. However, during peak time demand is estimated to be at 2 000 Mw, whilst
growth in power demand is estimated at approximately 6 % per year (150 - 200 Mw) and is
expected to remain below 3 000 Mw by 2020 according to the ZDA Zambia energy sector pro-
file report, 2013. The rate of power outages represents 49,8 days/year. The private sector’s
reliance on self-generation of energy through renewable energy means and use of power ge-

narators is estimated at 19,5 % of it demand
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(ZDA Zambia Energy Sector Profile, June 2013).

2.3 Government policies on energy

The government has formulated policies that aim to promote and guide the energy supply
and demand.The policies help in the government energy planning of certification of private

players and monitors the impact the energy demand has on the environment.

I The National Energy Policy (NEP) 2008

The government has formulated policies on energy and in 2008 it came up with the National
Energy Policy which guides development of the country’s energy sector. The aim of the policy
is to promote optimum supply and utilisation of energy. Furthermore, the policy is to facili-
tate the socio-economic development of the country and maintenance of a safe and healthy
environment (NEP, 2008). The policy recognises the potential role that renewable energy
technologies such as solar energy can play in meeting the country’s energy demand and

providing for the following:

Promotion of renewable energy technology.

Appreciating of wider application of Renewable Energy Technologies (RETS).

Promotion of information dissemination on the use of RETSs.

Promotion of education, research and training in RETs at various levels.

The 2008 Energy Policy further seeks to create conditions that ensure the availability of ade-
quate supply of energy from various sources, which are dependable and efficient, at the low-
est economic, financial, social and environmental cost, and consistent with national devel-
opment plans. The Energy Policy contains objectives and policy measures and strategies that
cater for all the various energy sub-sectors in Zambia.

Il. The Electricity Act

The Electricity amended Act No. 21 of 2003 is an Act to regulate the generation, transmission,

distribution and supply of electricity.
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lll. The Energy Regulation Act

This Act (Chapter 436 Of The Laws Of Zambia) establishes The Energy Regulation Board (ERB)
and defines its functions and powers. The aim is to provide for the licensing of undertakings
for the production of energy or the production or handling of certain fuels. It further repeals

The National Energy Council Act and The Zambia Electricity Supply Act.

IV. The Petroleum Act

This Act (Chapter 435 Of The Laws Of Zambia) makes provisions for regulating the importa-

tion, conveyance and storage of petroleum and other inflammable oils and liquids.

V. The Rural Electrification Act

The Rural Electrification Act provides for the establishment of The Rural Electrification Au-
thority (REA) and defines its functions and procedures. The REA is a non-profit making organi-
zation mandated by an Act of Parliament to provide electricity infrastructure in rural areas of
Zambia. In addition, the Act provides for the establishment of The Rural Electrification Fund
(REF), which consists of money appropriated by Parliament on an annual basis through the

electricity levy and grants, loans and donations.

The above policy statements have a role in the development of the renewable energy sector.
However, in order to accelerate development in the sector, there should be other incentives
in order to harmonise the results of the Renewable Energy Strategic plan that would stream-
line all the objectives into an achievable implementation plan and this is a sure way of
achieving stated targets (ERB Report,2012).

VI ZDA Investors Act

The act gives an investment threshold and non fiscal incentives for investors who invest not
less than US$ 500 000 in the Multi Facility Economical Zone, an Industrial Park, a Priority sec-
tor and an investment in a Rural Enterprise.The following incentives are applicable:

0] Zero percent tax on individuals for 5 years from the first declaration of dividends.

(i) Zero percent tax on profits for 5 years from the first year of operation.
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(iii) Zero percent import duty rate on capital goods, machinery including specialized

motor vehicles for five years.

In additional to the fiscal incentives given above, an investor is entitled to the following non

fiscal incentives:

0] Investment guarantees and protection against state nationalization.
(i) Free facilitation for application of immigration permits, secondary licenses, land

acquisition and utilities.

While investors who invest an amount no less than US$ 250 000 in any sector or product not

provided for as a priority sector or product under the Act, the incentives given are:

0] Investment guarantees and protection against state nationalization.
(i) Free facilitation for application of immigration permits, secondary licences, land

acquisition and utilities (ZDA 2013).

2.4 Types of renewable energy in Zambia and market Investment

This renewable energy sources available in Zambia highlighting current initiatives that are
being undertaken by both the public and the private sector in mitigating the energy shortages
and improving the countrys economy. It specifically analyses biofuel, solar, wind and geo-

thermal options.

RESOURCE AVAIL- |POTENTIAL ENER-
ABILITY GY OUTPUT

RENEWABLE ENERGY |OPPORTUNITIES/USE

5.5 kWh/m2 /day
(modest potential
especially for lim-
ited irrigation)

Thermal (water heating),
Electricity (water pumping, |6-8 sunshine hours
lighting, refrigeration)

Good potential,
Average 3m/s especially for irri-
gation

Electricity Mechanical (water
pumping)

Agro wastes, Forest Requires elabora-
Electricity generation waste, Sawmill tion and quantifi-
waste cation

Biomass (Combustion
and Gasification)
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Biomass - . i
Electricity generation Heat- A”'”?a' Wasfce, Agro
and industrial

. . ing and cookin
(biomethanation) g g waste, waste water

Potential requires
elaboration

Ethanol for bleeding with
gasoline to replace lead as  |Sugarcane, Sweet (15,000 ha to meet
octane enhancer biodiesel  |sorghum, Jatropha |current demand

for stationary engines

Biomass (extraction,
processing and
transport)

Sawmill waste and
BN (@ISl 6B Improved charcoal produc-  |indigenous trees Reasonably exten-
energy) tion, improved biomass stove [from sustainable  |sive

forest management

Illustration 1: Types of renewable energy sources

Source: National Energy Policy (NEP), 2008

2.4.1 Solar energy source

According to The Energy Information Agency (EIA), solar is the radiant energy produced by
the sun and exists in both light and heat. Solar is a competitive choice in remote areas, espe-
cially for electrifying village communities, water pumping and refrigeration in health clinics.
Solar is cost effective for street lighting and powering toll gates, but the main problem of its
development in the country has been the high initial investment cost. Investment opportuni-
ties in this area include local production of solar system components, setting up isolated
grids, and sale of solar panels and related accessories. In 2007, the government came up with
a plan to use both solar energy and hydropower to electrify the rural areas with a programme
called Rural Electrification Programme (REP) under the ministry of energy. This programme
has thus far undertaken installation of solar home systems in over 230 chiefs palaces, 60 basic
schools, 60 teachers houses and in 23 rural health centers across the country (Rural Electrifi-
cation Authority (REA), 2013).

2.4.2 Biofuels energy source

Biofuels are clean burning alternative fuels made using natural vegetable oils and fats. They
include sources and fuels such as ethanol, jatropha which is a plant, methanol, palm oil and
moringa. Another example of biofuel includes alcohol from fermented sugar compounds.

Statutory instruments legalizing biofuels, standards and a regulatory framework on biofuel

and pricing methodologies were developed by the government as a policy to help support
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small and medium scale business ventures. Furthermore, Biofuels Association of Zambia, The
Civil Society Biofuels Association, and District and Provincial biofuels farmer associations
have all been formed to coordinate the marketing and accessing information on biofuels

(Zambia - Renewables Readiness Assessment 2013 - IRENA).

However, the local market for biofuels is yet to be solid, and entering international markets
has been difficult. The Government is further looking to develop a pricing mechanism that
would support large-scale biofuel production and a notable step has been the signing of an
MOU with Zambia Sugar PLC, to build a fuel ethanol plant to serve the domestic market.
Zambia Sugar is still analyzing production costs and the plant may be completed by 2017

(Zambia - Renewables Readiness Assessment 2013 - IRENA).

2.4.3 Wind energy source

The Renewable Energy Association (REA) defines wind energy as electrical energy obtained
from harnessing the wind with windmills or wind turbines. According to the ZDA - Energy Sec-
tor Profile (2013), reports that wind energy generation is relatively low in Zambia. The rec-
orded wind speeds are not suitable for sufficient generation of electricity, but are suited for
water pumping for household use and irrigation purposes. The report further says that the
minimum wind speed, that can make electricity generation economically feasible, is 5 m/s.
Investment opportunities for private businesses, therefore, lie in the supply of equipment for
wind measurement; production of wind mills for water pumping and more advanced technolo-
gy that can facilitate the production of electricity from the wind. Wind source remains a via-
ble alternative especially in Agriculture as it can power mechanical equipment for irrigation

as well as electricity for use.

2.4.4 Geothermal energy source

Geothermal energy is defined as energy derived from the heat contained in the earth. It is
environmentally clean, sustainable and is the ready energy source available on the planet. It
can be used directly as a heat source with a range of industrial applications, or indirectly to
produce electricity (Meiswinkle Rudiger, Meyer, Julian, Schnell, Jurgen, 2013). Geographical-
ly, Zambia is suitable for geothermal energy because of the African rift valley system fault
structures that pass through the north and southern part of the country. Geothermal power in
Zambia has the potential to develop and would be an alternative way of managing the current
power deficit facing the nation. Geothermal exploration has been ongoing, with 80 potential
sites known to exist and 16 sites short listed for further investigations. However, this type of

energy source remains highly unexploited due to lack of specialized expertise and financial
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investment that are associated with exploration and development (Renewable Energy Associa-
tion (REA) - Geothermal Energy, 2012).

2.5 Renewable energy as a way to reducing poverty levels

The energy sector is the critical driver of sustained economical growth, industrial efficiency
and job creation all of which have positive implications on income generation and poverty
reduction in both rural and urban area. In recognition, this and the power shortage in the
country the government in 2008 issued a Statutory Instrument (SI) # 42 that declared biofuels
and other renewable energy as energy sources under the Energy Regulation Act. (Ministry of
Mines, Energy and Water development,2012). This is the act that has brought other private

players to offer business solution to the energy shortage.

With the country adopting an economical liberalized (Definition: Economical liberalization
encompasses the process including government policies, that promote free trade, deregula-
tion, the downsizing or privatization of public services (Woodward, 1992). Thus, government
policies were redirected to follow a non-interventionist approach to economic activity, rely-
ing on market forces for the allocation of resources. With the aim that market-oriented policy
reforms would spur growth and accelerate poverty reduction in the country. Among the bene-
fits that Zambia would gain in the policies on renewable energy that it has made in the past

are:

2.5.1 Poverty alleviation

Renewable energy projects in Zambia which is a Least Developed country (LDC) can directly
contribute to poverty reduction by providing the required energy for establishing both small
and medium business and in turn create employment to the people around that business.
Other benefits, that renewable energy techonologies provide, are better space heating, effi-
cient and improved energy for cooking and lighting (United Nations Department of the Public

Information, African Renewal Journal August 2013).

2.5.2 Education

Renewable energy can contribute to improved education by providing electricity to schools
especially in rural areas and the energy for heating and cooking reduces the time that the
children spend out of classes collecting firewood. This gained time by school children would
be spent on learning, doing homework even after dark (United Nations Department of the

Public Information, Africa Renewal Journal August 2013). Furthermore, the reduced pollution
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levels that come with RE, reduces the health problems that are associated with the tradition-
al fuel sources with high levels of pollution. According to the Geographical information sys-
tems of Zambia, lack of access to the energy grid translates into higher illiteracy rates in ru-
ral area and erodes their opportunities to find decent rewarding jobs, pushing them further in

poverty.

2.5.3 Health

The World Health Organisation (WHO) estimates that 2,4 billion people in the world use only
traditional biomass, such as residues, dung and wood for heating and cooking. The use of this
energy sources exposes people indoor harmful particles and carbon monoxide concentrations
many times higher than the WHO standards. It results in acute respiratory illness which af-
fects 6 % of the world population. However, renewable energy can contribute to improving
the situation by avoiding exposure to indoor pollutants. Another health benefit of renewable
energy is that it can be used to refrigerate medicine and sterilize medical equipments in rural
areas, where access to electricity, fresh clean water supply is difficult, and sewerage services
is needed to reduce the spread of infectious diseases such as diarrhea and chorela (WHO,
2005)

2.5.4 Industrialisation

The industrialization of the country can not be achieved without a reliable energy sector.
The four factors of productions (land, labour, enterpreneure and capital) can only be effi-
ciently used when a viable energy sector is in place to grow the country’s economy. This
would also in turn attract huge investments in the manufacturing, construction and produc-
tion sectors. With the more use of renewable energy to lessen the energy shortage the coun-
try would be industrialized, bringing its citizens out of poverty through employments. (Minis-

try of Finance, Sixth National Development Plan (SNDP) Annual Progress Report, 2012)

2.5.5 Economical Growth

The energy sector contributes to the country’s Gross Domestic Product (GDP) in most nations,
except for those in which oil and gas income emerge largely. But mostly importantly, energy
is an input to a relative number of goods and services in the economy. Its for this reason that
reasonable and stable energy prices are beneficial to sustaining and expanding economical
growth. Stable prices and reasonably priced energy can only be achieved through innovative
ways of providing renewable energy to sectors that would drive the country’s economy (Minis-

try of Finance, Sixth National Development Plan (SNDP) Annual Progress Report, 2012).
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2.5.6 Employment

Energy is an important sector of the economy that creates employment and value by extract-
ing, transforming and distributing energy goods and services throughout the economy in a
country. The energy industry extends its reach into economies as an investor, employer and
purchaser of goods and services. However, the energy sector directly employs fewer people
than might be expected given its share of GDP, especially when compared to other industries.
In the United States it shows that the energy industry supports many more jobs than it gener-
ates directly, this is due to its long supply chains and spending by employees and suppliers

(Energy Research Report, 2010).

2.5.7 Agriculture

Energy has an important role in economic and social development, but there is a lack of rural
energy development policies that focus on agriculture in Zambia. Agriculture has a dual role
as an energy user and as an energy supplier in the form of bio-energy. This energy function of
agriculture offers important rural development opportunities as well as one means of climate
change mitigation by substituting bio-energy for fossil fuels ( Energy Research Corporation

(ERC), National Energy Balance Report, Sao Paolo, 2009).

2.5.8 Mining

Mining is one of the country’s major industry involving a diverse range of energy intensive
processes such as excavation, mine operation, material transfer, smelting, concentration and
separation. The rising demand for mineral resources, driven by emerging markets, highlights
the fact that maintaining the levels of needed supply will be a significant challenge in the
future and energy will become increasingly more important for the bottom line, shareholder

value and license to operate.

Many of the key industry players in the mining sector have developed energy saving strategies
and are investing directly into renewable energy infrastructure. This is primarily derived by
the industry wide realization that emerging technologies and strategies exist to better man-
age energy consumption, costs, supply, and risks from international and national regulations.
The high-energy consumption of the mining industry signifies that the potential for generating
electricity as a by-product of the process of mining is an attractive venture with benefits go-
ing to reduced production operations (Ministry of Mines, Energy and Water development Re-
port, 2012)

2.5.9 A Vast and Inexhaustible Energy Supply
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Through out Zambia, strong winds, sunny skies, plant residues, heat from the earth, and fast-
moving water can each provide immense and constantly replenished energy resource supply.
These sources of renewable energy have the technical potential to provide all the electric

energy the country needs.

The estimated technical potential of each renewable energy source is based on its overall
availability with given technological and environmental constraints. For example, in 2012,
National Renewable Energy Laboratory in America found that, renewable energy sources have
the technical potential to supply 482,247 billion kilowatt-hours of electricity annually
(NREL.July 2012). This amount is 118 times the amount of electricity America currently con-
sumes. In the same vain, Zambia with similar energy source would benefit and solve the ener-

gy shortage by use of renewable energy technologies and spurs the countrys economy.

2.5.10 Stable Energy Prices

The costs of renewable energy technologies have been declining steadily, and as technology
advances it is expected to drop even more. For instance, the average price of a solar panel
has dropped almost 60 percent since 2011. The cost of generating electricity from the wind
source has dropped more than 20 percent between 2010 and 2012 and more than 80 percent
since 1980. The cost of renewable energy will decline even further as markets mature and

companies increasingly take advantage of economies of scale (Zachary Shahan.Sept 2013).

Although renewable facilities require huge investments to setup, once in operational the cost
declines and, for most technologies, the fuel is free. As a result, renewable energy prices are
relatively stable over time. This would make other forms of energy prices to become cheaper
and affordable to everyone.In contrast, fossil fuel prices can vary dramatically and are prone
to substantial price fluctuations. More RE use can lower the prices of and demand for natural
gas and other conventional energy by increasing competition and diversifying our energy sup-
plies. An increased reliance on renewable energy can help protect consumers when fossil fuel

prices rise (Energy Information Administration. 2013).

Furthermore, utility energy companies spend millions of dollars on financial instruments to
protect themselves from fossil fuel price uncertainties. With RE use, it can help companies to
save money they would otherwise spend to protect their customers from the volatility of fos-

sil fuel prices (Energy Information Administration. 2013).

2.5.11 Summary of the Knowledge base discussion
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Renewable energy technologies have an important role to play in Zambia’s energy sector and

can help in reducing poverty levels among the citizens. With the right approach, the renewa-

ble energy industry in Zambia can become a major player in the energy sector, thereby meet-
ing the energy needs of a significant proportion of the population and reduce the burden on

the current supply of electricity.

Although bio-fuels are stimulants to development, developing countries, like Zambia, should
make a careful analysis of the consequences involved in bio-fuels production. This is because
bio-fuels have their fair share of challenges with the most prominent being competition with
food crops for land, labour, capital and water use.

In an effort of the country formulating policies aimed at reducing poverty levels through the
promotion use of renewable energy. It would be important to note that stimulating of indus-
trial development and sustaining of mining activities at production level, the nation should
avoid investing the limited resources it has into one solution only.This is because it is not only
energy that is responsible for the country to have lower standards of living among its people.
The standards of living obtaining would be as a result of other sectors other than energy as

indicated by the Ministry of Energy from the questionnaire results analysed.

Other accessible, clean energy sources such as wind, solar, hydropower and biogas from
waste should be considered extensively and encouraged too. The current support, that the
government is pressing on the promotion of green energy, can be increased in terms of en-
actment of legislation that caterers and harmonise all stakeholders in the energy indus-
try.This would in turn provide affordable energy and hopefully increase access to energy in
the rural areas. Overall, other countries that have invested in efficient sources of energy,
show how tackling the barriers to energy efficiency investment can bring about clean energy
potential and realize huge gains for the environment, energy security and economic growth

and thereby improving the livelihood of its citizens.

3 Research approach

Research is defined as a process that is undertaken by the collection of data and interpreting
it in a clear and purposeful manner to find out things. The two types of research, that are
commonly used, are qualitative and quantitative research ( Saunders, Lewis & Thornhill 2009,
5).

The qualitative research is one that is used in all non numeric data or data that cant not be
quantified. This method is often accompanied with interviews, survey design in order to eve-

luate findings over a broader scale, while quantitative research is a method that is based on
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collecting numerical data which can be turned into statistics, graphs and charts. Most com-
mon tools, that are used in quantitative research, are questionnaires whose results can be
mathematically or statistically analysed (Saunders, Lewis & Thornhill, 2009, 414, 480 - 481).
However, some researchers gather data by means of interviews and observations, techniques
normally associated with qualitative methods. They code the data in a manner that allows
them to be statistically analyzed, hence in effect, quantifying qualitative data (Lapan,

Riemer & Quataroil 2012, 7).

The following part will go further in the research method chosen for this thesis, and how data

was gathered and reliability and validity of the research that has been done.

3.1 Choosen method

The qualitative research method was used in this thesis because this is mostly used by scien-
tists and researchers studying human behaviour and habits. Many qualitative research that are
conducted places less importance on examining cause and effect and often find it necessary
or even possible in most cases to draw conclusions that can be generalized beyond the re-

search setting (Lapan, Riemer & Quataroil 2012, 8).

In the qualitative research method the interest is to uncovering the meaning of the phenome-
non for those involved, by understanding how people interpret their experiences, how they
construct their worlds, and what meaning they attribute to their experiences. Therefore, it is
a type of research that is concerned with meaningful text than numbers. Hence, the method
unravels the phenomenon with depth understanding of the current situation using its own hy-

potheses (Lapan, Riemer & Quataroil 2012, 8).

The use of the qualitative research approach in this thesis includes a case study. A case study
is a study type of observational data collection technique in which a particular situation or
phenomenon is studied in-depth to identify behavioral, emotional, and qualities that are uni-
versally true, on average, of others and often include an interview. Multiple or a combination
of techniques would be employed for one study. To provide the opportunity to observe and
analyze a phenomenon or situation a single case study is usually selected (Saunders, Lewis &
Thornhill 2009, 146).

According to Lapan, Riemer & Quataroil (2012, 246 - 247) case study explore instances or cas-
es to build new theories or compare findings to current ones to either corroborate them or
question their validity. To achieve that a case study aim to create a diversity and complexity

in order to avoid the study being simple when designing it.The first step is to understand the
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study in concept, which includes clarifying the purpose, defining and limiting the case, identi-

fying the questions, and considering potential audience for the outcome.

There are two types of case studies, intrinsic and instrumental. Intrinsic case study aims to
focus on the case being studied, answering questions about that entity only to communicate
the important operations to participants and other stakeholders. While instrumental use case
results to support a theory or construct a new way of explaining some phenomenon (Lapan,
Riemer & Quataroil 2012, 246).

3.2 Methodology

The data was gathered through the existing literature, emails, case study, reports and
through questions sent to the company respresentative. The theory part was collected
through the available hard copy and online literature resources. In order to get information of
the company, company website, questions sent and answers received through email were
used. The interview through email was addressed to the Operation Manager who is in charge
of the operational system, processes and ensure that the policy and mission of the company is
upheld. The questions sent in the email related to how the business operations of Muhanya
Solar Ltd is helping in the improving of peoples livelihood and what is its planned business

strategy.

The questions that were sent ranged from knowing what kind of products and services the
company offers that are related to renewable energy generation, who are its many custom-
ers, how its operations and services can be evaluated as improving the living standards of its
customer. The questions further inquired on the company's planned business marketing strat-
egy and who are its competitors and how they plan to market their products in order that the
customers who need renewable energy can afford it. The setup of the questions was done in
order to get the correct and required information for the thesis. Enough time was allocated

for feedback so that the respondent would give as much information as possible.

3.3 Validity and Reliability

The word validity is referred to the extent of how well the data collection methods measure
what they were supposed to measure, and reliability is defined as the extent to which the
data collection technique will yield consistent results, similar observations would be made
(Lewis and Thornhill 2009, 600 - 603).
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The reliability and validity of the information contained in this thesis were generated from
authentic materials listed under references.The theoretical information part is reliable for it
was gathered from different book sources and reports, both hard copies and online sources
that cover the subject of renewable energy.The company information is based on the infor-
mation provided, through a company report, emails and answers received from the questions
sent to the Operation Manager. The information therefore, came from credible sources and

would be said to be reliable and valid.

It is important to note that the information in this thesis research should not be generalized

to other similar company dealing in RE other than Muhanya Solar Ltd.

4 Empirical study

This chapter introduces the case company in more detail and explains what kinds of services
and products it offers. An insight of the comapny's marketing strategy as well as its business
model is explained. Further in the chapter the SWOT analysis is given and sales and concluded

with the action plans of the company on its products and services impacts on its clients.

4.1 Muhanya Solar Limited

The company started its operations in 2005, as Muhanya Solar Limited and it is a fully regis-
tered Zambian company. The company works to provide sustainable energy solutions to the

public through the use of renewable energy technologies.

The company has a team of professionally trained staff members, with a wide range of rele-
vant experience in specific fields such as, financing, marketing and sales, technical opera-

tions, and business development.

The company offers various products, consultancy, design, installation and maintenance ser-

vices. Listed below is the products that it offers:

= Hybrid power systems

= Solar Photovoltaic (PV) systems
= Solar geysers

= Solar water pumping systems

= Standby power systems

=  Wind turbines
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In order for the company to offer standard after services to its clients it stocks the following

RE equipment:

= Charge controllers

*= Energy saving bulbs

= Inverters/inverter chargers

= PV modules

= Solar batteries

= Solar fridges and vaccine refrigerators
= Solar thermal systems/solar geysers

= Solar water pumps

=  Wind turbines

Due to the preveiling stable and positive economic conditions in the nation, coupled by short-
age of conventional electric energy. The company is currently experiencing sound business
growth in terms increased sales and installations of renewable energy equipment throughout
the country. It has supplied and installed systems of various sizes and applications to both
public and private institutions as well as to retail customers (households). Currently, the

company's turnover has been increasing annually.

4.1 Business model

The company offers its products and services to the public by giving them a product or service
that would have the client appreciate the value for the money spent. It does this through un-
derstanding the customer need, as to why the client want to have a certain type of product
from Muhanya ?, and what purpose do they intend to use that product for?. Knowing this, the
technical operations assist the customer as to what kind of product is suitable for them and
give recommendations. The company prides itself in the after sales services and makes sure
that the client is educated on how to use the product especially the products that are in-

stalled and needs monitoring with technical knowledge.

4.2 Muhanyas Solar Marketing Strategy

The company has adopted a marketing strategy that is focused on customer satisfaction and
value for money by providing quality products and services. It has a policy of stocking of its
products that are of quality standard in order to be different from its competitors who use
cheap products. This ensures that their part of reference work would help in advertising the
company to other would be clients. In addition the company engages itself in corporate social

responsibility to help build its visibility to the market by installing solar panels in selected



27

health posts and schools in rural areas. The use of other marketing tools that the company
uses include radio, newspaper, its own website, search engine marketing and through social

media such as twitter and facebook (Operations Manage, 2014. Email communication).

However, the company uses soliciting marketing as well by identifying potential clients needs,
and make appointments and sale their products and services to them. In additional, it com-
petes and bid for any business offers that are in both public and private markets. The compa-
ny marketing department usually attends to business forums where they help in selling their
company's portfolio. This helps in networking and builds and opens up further business oppor-
tunities. The company has partnered with other non governmental organisations who deal
with alleviating the poverty levels among the people in Zambia. This is in order for Muhanya
to provide a base future business and collaboration of its work with these organisations and

helps in the marketing and sales (Operations Manager, 2014. Email communication).

4.3 S.W.O.T Analysis

Strenghts Weakness
e Zambian company e Low knowledge of re-
e Knowledge of market newable energy by the
e Qualified work force population
e Compentitive pricing e Lack of policy for RE
Opportunities Threats
o Wide market o Competitors
e Developing country e Importation Tariffs
economy

Figure 1: S.W.O.T analysis matrix table

Muhanyas Solar Ltd business strengths are based on the company being a local company.
Therefore, it has a good understanding of how business is conducted in the country. This is
attested by the fact that it has been growing since its establishment. The knowledge of the
clients, especially the rural customers, who have low literacy levels help the company to of-
fer continuous after sale services. This helps in customer retention and build up a recommen-
dation record. The company offers competitive pricing methods and payment system for cli-

ents to choose from.
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The weaknesses that the company has to contain with rage from limited knowledge of renew-
able energy among the population of the country. This makes the company's budget on mar-
keting to be significant and deprive it to expand. According to Policy Monitoring and Research
Centre PMRC report, 2014, there has been no concrete policy from the government on the
maximization of Zambia's potential on renewable energy. This makes the players in the RE

sector to lack needed incentives and framework to operate in.

The company has the opportunity to expand its operations and reach many people who are in
need of energy and improve their lives. According to the report published by the Ministry of
Energy, (2012), 21 % of Zambians have access to electricity. Overall, access to electricity in-
creased only by 2 % points from 2005 to 2009 against an annual population growth of 2,7 %
and urbanisation rate of 4 %. While access to electricity in rural areas is only 3,5 % compared
to 48 % in urban areas and the implementation of the rural electrification programme by the
government remain slow due to inadequate financial resources. Therefore, the company see
the market that is not covered to be wide and can establish themselves. Furthermore, there
is an opportunity for the company to grow for the country's economical growth has been posi-
tive for the past years, creating an enabling environment for all sectors of the economy to

grow (Ministry of Finance and National planning, 2012 Report on Energy)

The main business threats of Muhanya Solar Ltd are competitors with similar products and
services that are offered at cheaper prices. The country being free market, it brings competi-
tion to any sector were there is potential of profits. Among its competitors are Suntech Ap-
propriate Technology Ltd, Solaris Africa Ltd, Songhor Agriculture Ltd, and Greenfields Energy
Corporation Ltd. The high importation tariffs imposed on the products that the company sells

makes the cost of operations be substantial and affects its expansion programme.

4.3 Action Plan on increased Sales

The company formulated an action plan on sales for its marketing strategy, by coming up with
a roadmap on marketing its products and services. Management planned to partner with non
governmental organisation that operate on the basis of poverty alleviation. This has been suc-
cessful, for the company has engaged itself in a number of projects and recorded increased
sales revenues. Furthermore, the government policy on construction of health posts and
schools in remote areas has increased the company solicitation of its business portfolio to
government projects by installing solar equipments to those infrastructures (Operations Man-

ager, 2014. Email communication).

Although the undertaken actions have covered a significant percentage on its operational

budget, the actions made have brought in growth and the company's projected outcome in
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this action plans looks to be positive. The operation of marketing plan is as well based on the
technology available and the required expertise of the company's employees. The employees
have required qualifications in the field of renewable energy with strong academic and work

experience in engineering (Operations Manager, 2014. Email communication).

4.4  Muhanya Solar Ltd currently improving poverty levels through its business

In order to reduce poverty levels, which stands at 60 % according to the world bank report
(2014 report. Zambia Overview). Combined effort is needed from both the public and private
sector to invest in the energy industry for it is among the important sector that can help in

improving the country's economy.

In October 2013, Muhanya Solar Ltd launched a campaign “Light up Zambia” to help address
lighting challenges in rural areas using renewable energy. In this campaign the company do-
nated solar lamps to various households in rural areas and according to the Company manag-
ing director the campaign was aimed to help save lives by avoiding homes being burnt down
by candles and help many children who have no access to electricity for lighting to do their
school work in the night. This was done in order for the would be future clients to be aware
that there are cleaner sources of energy as opposed to the traditional sources that destroy
the environment and also for the renewable energy to be appreciated. (Zambia Daily Mail, 10,
2013)

The products and services that the company offers are well appreciated by the customers as
evidenced in one of European-times report, 2012. Where a farmer living on less than 1,5 eu-
ros per day, used to spend almost two euros a week on candles to light his home. But after
purchasing the solar panel from Muhanya Solar Ltd, he is now able to purchase meat for his
family to improve their diet, and notes the impact solar has had on study habits (European-

times report, 2012).

The company currently has outlets in three provinces and has ambitions of expanding its

presence in all nine provinces in the country.
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Illustration 3: Muhanya Solar installs solar panel on a water bowhole

5 Content of the Questionnaire

The content and extent of the questions sent has been attached to the appendix in the ap-

pendices section of this thesis.

5.1 Analysis of the questionnaire

The analysis part is divided into two, namely analysis of questionnaire answers and analysis of

the information/responses on the impact of green energy towards poverty alleviation.
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The question No Justification

3 This is to find out the figures that would prepare Muhanya solar Itd to un-

derstand the market they intend to explore in its roll out plan.

4 To have an assessment if the government have any direction on the pro-
motion of renewable energy and this would be an opportunity for the

company to aligin itself with government furure polices.

6 To find out what the benefits company such as Muhanya can capitalise on

it imported products.

7 This is to know what really the government has noted as benefits trickle

down effect to its promotion of renewable energy

For Muhanya to look out for any possible corroboration in any government
led project in the implementation of its rural electrification programme.

Figure 2: Table Analysis of content of questionnaire

5.3 Analysis of the questionnaire results

From the data that was gathered in this project, solar energy as a renewable energy source is
more appealing and with ferwer difficulties in implementation. The Environmental Protection
Agency (EPA) and International Renewable Energy Agency (IRENA) have highlighted on how
clean energy initiatives can generate significant economic, public health and bring numerous
environmental benefits. The government through relevant ministries and authorities appreci-
ate that renewable energy technologies should be promoted. Where formulating a reliable
and sustainable form of energy services can support income generation activities and stimu-

late local economic growth.

The energy for development concept note report of 2010 by the ministry of energy and water
development indicate that the government will in the next five years put up expansion pro-
gram on the energy sector through five elements: Transmission, Generation, Grid electrifica-
tion, Off-grid and of more importance create stand-alone renewable energy systems. It is the
creation of these stand alone renewable energy centres that would make access to energy by
rural households and small scale businesses to have low-cost lighting products that can pro-

vide electricity services to meet their basic needs and accelerate development.
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From this it would be easy to achieve an economy of scale, if it is also recommended that
the institutions such as schools, clinics, small businesses operating in one area and household
market should be aggregated in a contiguous manner to reduce transaction costs of service
being provided by the created stand alone RE systems. The ministries findings point out that
the clients of these scheme should sign a long-term contract with the service providers to
cover supply, installation, maintenance, and training. This will in effect make the high cost
be distributed among the users. However, the household market are encouraged to also tar-
get at a fordable, standardized, and good quality small size solar home systems that they

would install at their homes.

With such planning and facilitation by the government it gives potential business opportuni-
ties to MSL to expand its business operations by engaging in relevant authorities and be either
one of the service provider of the stand-alone RE systems or provide quality and affordable

solar home systems to these households.

Furthermore, in the answers that were received from the ministry through the questionnaire
indicates that, government is working and willing to partner with the private sector in order
to achieve its goals on the rural electrification programme. The Act No 20 of 2003 of the gov-
ernment of Zambia for the rural electrification program, has been formulated in order to
guide the ministry on the implemetation of the program and demonstrate that the govern-
ment through its ministries is able and moving forward in the helping of small scale business

as well as poor rural households to have affordable energy for development.

Enhanced use of renewable energy technologies helps in the creation of local jobs through
human resource needed to manage the energy system. Both small and large-scale renewable
energy projects can adequately contribute to increased energy access and security through

increased energy supply, and reduce pollution.

There are also other challenges that the rural customers of solar energy in the rural areas
face as noted by a few experiences thus far. The technical part of maintaining the solar panel
needs to be prioritised by companies that are doing the selling and the installations. This is
because many customers in these areas can hardly pay for the continuous maintenance of the
panels because of the product technicalities. In such instances were the customers can not
find or afford to pay for maintenance it becomes a wasted high hopes and expectations such
purchases bring about in poor families and this could result in negative feedback and making

would be customers to dismiss the idea of set up solar panels too.

6 Theoretical knowledge
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The used theory focused on the concept of using renewable energy as a way of improving liv-
ing standards of the people and how current players such as Muhanya Solar Ltd have modelled

their business to meet the demand for energy.

The theory helped the author in appreciating the impact of renewable energy and how the
government and the private sector can collaborate in uplifting the living conditions of its
people. The questionnaire sent to the ministry department linked well with the vision plan of

case study company.

7  Summary

Energy is an important input into all sectors of the economy and thus a reliable and efficient
energy sector is key to achieving sustainable economic development in the country. The de-
mand of energy at household level should be met through public and private sector participa-
tion supported by cost reflective tariffs, sustainable subsidies and isolated grids in addition to
the national grid. Economically viable and self-financing ventures such as Muhanya Solar Ltd
should be given incentives for not only are they employing, but also as improving peoples liv-
ing standards.The policy of greater utilisation of renewable energy sources by private and
public sectors can be achieved by setting targets and highlighting government policy, legal
and institutional framework.The country has abundant renewable energy resources, including
hydro, biomass, solar, wind and geothermal energy that may be utilised for both on-grid and

off-grid systems.

There has been more emphasis on grid-connected hydropower rather than other renewable
energy technologies by the government policy makers, although National Development Plans
(NDP) and National Energy Policy point to the importance of maximizing the available renew-
able energy resources to meet the country’s growing energy needs. The government should
further provide an enabling environment with incentives that promote the renewable energy
technologies sector as well as invest in research and development to ensure that Zambians
are able to manage this technology.

Muhanya Solar having the necessary expertise in the field of renewable energy should work
closely with the government ministries and non governmental organisations that appreciate
the use of renewable energy as a cost effective energy and a mean to improve human living
conditions. The company should expand and have a presence in other provinces and target

more rural farmers that are in remote areas away from the national electricity grid.
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Appendix 1 1 QUESTIONNAIIE ... ...ttt 41

QUESTIONNAIRE formulated for the project

Introduction to the benefits of renewable energy

The main object of this questionnaire is to solicit for information from credible sources, such
as government ministry department that deals in energy, specifically the rural electrification
programme department. Find out how the use of renewable energy helps in improving the
living standards for the people and what are the government policy on renewable energy to

ecounrage local companies participation.

Questionnaire

1. Name of Ministry and department
Answer:
2. Position of respondent
Answer :
3. Whats the demand and supply of renewable energy to the public?
Answer :
4. What government implimentations has been put in place for the support of

Renewable energy?

Answer :

5. What type of renewable energy is the government, through your ministry
Supporting, if any ?

Answer :

6. What tax incentives are in place for the local and foreign business venturing
In renewable energy ?

Answer :

7. What are the tangible benefits that the government/ministry have dir rived

from the implementation of rural electrification especially concerning



renewable energy ?

Answer :

Is there any corroboration between the government and the private
Sector dealing in renewable energy ?

Answer :
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