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ABSTRACT
Decarbonisation of the energy sector and promotion of renewable energy sources is a central
goal of Malawi Government as outlined in the country’s Renewable Energy Strategy
essentially aimed at increasing the installed capacity of renewable energy technologies and the
distributed generation of renewable electricity to accelerate electricity access within the nation
boarder. In order to exploit the renewable energy, the government adopted the Feed-In Tariff
(FIT) policy, the most versatile and widely implemented scheme globally accounting for a
greater share of renewable power propagation than any other renewable energy policy support
scheme. FIT is the highest-flying market-based economic instrument promoting renewable
energy deployment and being implemented in over 110 countries worldwide. The purpose of
this thesis was to analyse the poor performance of Malawi FIT and redesign the policy to attract
investors. Since its inception in 2012, the FIT has neither increased renewable electric ity
generation capacity nor attracted any Independent Power Producers to connected to the grid or
generating and selling power to a particular community as distributed generation. The research
assessed FIT policy design and remuneration model in Malawi, scheme implementation and
challenges faced and funding for the policy. The research explored innovative design to limit
the total policy cost.
Among the notable research findings and policy design include remuneration model entailing
fixed price with full or partial inflation adjustment, levelized cost-based tariff established on
conservative basis, shallow approach interconnection costs and inflation tariff adjustment
approach. Some of the policy implementation challenges are lack of technical expertise, lack
of policy funding, low end-user tariff being charged as ratepayer, grid capacity and low tariff
levels. FIT policy funding is critical as it has a bearing on the investors security and several
ways to fund the Malawi FIT policy were explored namely fuel levy, electricity levy, ratepayer,
maximising electronic fiscal device tax collection to ensure policy longevity and sustainability.
The study also involved modelling FIT rates for KIA solar farm under six scenarios and policy
options using RETScreen Expert. To turn the KIA project to profitability, the FIT has to be $
0.51 kWh and investors will earn a 10 % internal rate of return on equity
A well-designed FIT will transform the country’s energy system in profound and tangible way.
An effective FIT scheme will foster more rapid renewable energy deployment, increase overall
electricity generation, boost economic development and increase electricity access in the
country while avoiding the greenhouse gas emissions.
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RÉSUMÉ
La décarbonisation du secteur de l'énergie et la promotion des sources d'énergie renouvelab les
est un objectif central du gouvernement du Malawi tel que décrit dans la stratégie d'énergie
renouvelable du pays visant essentiellement à augmenter la capacité installée des technologies
d'énergie renouvelable et la production décentralisée d'électricité renouvelable, pensionna ire
de la nation. Afin d'exploiter l'énergie renouvelable, le gouvernement a adopté la politique de
tarifs de rachat garantis (FIT), le régime le plus polyvalent et le plus largement mis en œuvre
au niveau mondial. La FIT est l'instrument économique basé sur le marché le plus performant
qui promeut le déploiement des énergies renouvelables et qui est mis en œuvre dans plus de
110 pays à travers le monde. Le but de cette thèse était d'analyser la mauvaise performance du
FIT au Malawi et de revoir la politique pour attirer les investisseurs. Depuis sa création en
2012, le FIT n'a ni augmenté la capacité de production d'électricité renouvelable ni attiré de
producteurs d'électricité indépendants à se connecter au réseau ou à produire et vendre de
l'électricité à une communauté donnée en tant que production décentralisée. La recherche a
évalué la conception des politiques et le modèle de rémunération des FIT au Malawi, la mise
en œuvre du système et les défis rencontrés et le financement de la politique. La recherche a
exploré la conception innovatrice pour limiter le coût total de la politique.

Parmi les résultats de recherche notables et la conception des politiques, citons le modèle de
rémunération comportant un ajustement fixe ou partiel de l'inflation, un tarif nivelé basé sur les
coûts établis sur une base prudente, des coûts d'interconnexion peu élevés et une approche
d'ajustement tarifaire. Certains des défis liés à la mise en œuvre des politiques sont le manque
d'expertise technique, le manque de financement des politiques, le faible tarif pour les
utilisateurs finals étant facturé en tant que contribuable, la capacité du réseau et les faibles
tarifs. Le financement des politiques FIT est essentiel car il a une incidence sur la sécurité des
investisseurs et plusieurs moyens de financer la politique FIT du Malawi ont été explorés,
notamment la taxe sur les carburants, la taxe sur l'électricité, le contribuable, la maximisa tio n
de la pérennité fiscale. L'étude comprenait également la modélisation des tarifs FIT pour la
ferme solaire KIA selon six scénarios et des options stratégiques à l'aide de RETScreen Expert.
Pour que le projet KIA soit rentable, le FIT doit être de $ 0,51 kWh et les investisse urs
bénéficieront d'un taux de rendement interne de 10 % sur les capitaux propres.

Une FIT bien conçue transformera le système énergétique du pays de manière profonde et
tangible. Un système de FIT efficace favorisera un déploiement plus rapide des énergies
renouvelables, augmentera la production d'électricité au Malawi, stimulera le développeme nt
économique et augmentera l'accès à l'électricité dans le pays tout en évitant les émissions de
gaz à effet de serre.
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Chapter 1 : INTRODUCTION
Promoting the use of Renewable Energy Technologies (RETs) and widening electricity access
is a central goal of the Malawi Government, which was recently corroborated in the Malawi
Renewable Energy Strategy. The Government recognises the strong two-way linkage between
energy and economic development hence it has identified energy as a priority sector in order
to spur development in other sectors such as agriculture and manufacturing industr ies.
Fostering renewable energy deployment that the Government is spearheading links with
regional, continental and international goals such as Agenda 2063- The Africa We Want and
Sustainable Development Goals (SDGs). The Government comprehend a call to action on
energy in the Agenda 2063, which stipulates that Africa must harness all African energy
resources to ensure modern, efficient, reliable, cost-effective, renewable and environmenta lly
friendly energy to all African households, businesses, industries and institutions, through
building the national and regional energy pools and grids. Globally, the SDGs goal 7 is to
ensure modern energy being access by all at an affordable price, is reliable and sustainab le
whereas goal 13 is to take imperative action to combat climate change and its impacts.
Increasing electricity access and decarbonisation of the energy sector is a global concern
therefore renewables are the solution, which offer this transition without emitting fossil fuels
which will in the long run exacerbate the negative impacts of climate change.
1.1 Background
British environmental economists David Pierce, Anil Markandya and Edward Barbier
introduced the concept of green economy in 1989 [1]. After that, making a transition towards
green economy has been put on many governments’ agenda and developmental goals. Initia lly
the concept of green economy emphasized and addressed the issue of reducing greenhouse gas
(GHG) emission only [1]. ECO Canada defines green economy as the “aggregate of all activity
operating with the primary intention of reducing conventional levels of resource consumptio n,
harmful emissions, and minimizing all forms of environmental impact. The green economy
includes the inputs, activities, outputs and outcomes as they relate to the production of green
products and services” [2]. From the above definition, it is clear that green economy is
extensive in nature and has a wider breadth in its meaning. Henceforth the United Nations
Environment Programme (UNEP) describe green economy as a more comprehensive and
challenging kind of economy that aim to cutback GHG emission and other environmental risks
and ecological scarcities along with development and social goals to improve human wellbeing and social equity [3]. Therefore, the issue of GHG and climate change is unequivocal.
1
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Climate change impacts, pollution and goals to increase environmental sustainability have
emerged among the most urgent area of action for the international community today. GHG
levels and raising global temperatures, has led to worldwide consensus that GHG emissio n
levels must be stabilised. Through multilateral agreements such as Kyoto Protocol and CoP21,
many States pledged to drive down GHS emissions consequently many countries have
introduced programmes and energy policies to accelerate electricity generation from renewable
energy. Renewable energy technologies (RETs) development has taken different shapes across
the global, supported by a range of policy frameworks, depending on the particular nationa l
context, including Feed-In Tariff (FIT), Renewable Energy Portfolio Standards (RPS), and
Renewable Energy Obligation. FIT and RPS are the most widely implemented and beneficia l
programs for promoting deployment of renewable energy technologies around the world [4],
[5]. Relatedly, green energy subsidies utilization has also up-surged in recent years. For
instance, the World Energy Outlook 2013, reported that the total subsidies for renewable
energy was “101 billion USD in 2012, an increase by 11 % from 2011” [6], [7].
Instruments supporting renewable electricity (RES-E) generation are categorised based on
whether they affect demand or supply of renewable electricity or whether they support power
generation [8]. First, policies may regulate renewable electricity price or the quantity produced
and second, policies may support investment in renewable energy generation or direct subsidize
generation [8]. Table 1.1 provides a classification of these policy instruments.

2
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Table 1.1 Renewable energy support instruments

Investment

Regulatory

Generation

Direct
Price-driven
 Investment
subsidies
 Tax credits
 Low
interest/Soft
loans
 Fixed
price
feed-in tariffs
 Premium
feed-in tariffs

Indirect
Quantity-dri ven
 Tendering
system for
investment
grant





Investment

Voluntary
Generation

Shareholder
programmes
Contribution
programmes
Green certificates

Renewable
energy
portfolio
standards
Tendering
systems for
long
term
contracts

Environmental
Taxes

Environmental
Taxes

Voluntary
agreements

Voluntary
agreements

Source: Haas et al., 2008

Regulatory policy instruments to promote (RETs) have taken on increasing importance in many
countries and states. From table above, the widely deployed and successful policy instrume nts
for encouraging generation of electricity from renewables in the world are feed-in tariffs (FIT)
and Renewable Energy Portfolio Standards (RPS) [10]. Among the existing policy instrume nts
to accelerate renewable energy deployment, FIT policies are the versatile, accounting for an
enormous portion of renewable energy generation than all other renewable energy policy
scheme [11]. According to the Renewables Global Status Report (GSR 2017), 110 states or
countries have FIT policies in place while 100 states or countries have RPS policies [12].
Feed-In-Tariff is an energy supply policy that “attract investments in renewable energy by
offering long-term guaranteed purchase agreements to green power producers to sell their
electricity into the grid” [13]. According to European Commission, FIT is the most promising
of all in RE propagation [14] and experts agree that FITs exemplify the most effective policy
to promote RET [15]. FIT account for nearly “75% of worldwide solar photovoltaic (PV) and
45% of global wind energy deployment by 2008” [11], [16]. In Europe alone, FIT policy
accounted for 93% of all wind onshore capacity and entirely 100% of solar photovolta ics
installed by the end of 2010 [17]. FITs establishes a wholesale price for purchase of electric ity
generated from renewable source, normally paying generators a premium rate over the retail
3
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electricity price for each unit of electricity fed into the grid. FITs typically oblige utilities to
buy every kilowatt of electricity generated by producers at this premium rate, over a long period
of about 15-20 years at a fixed guaranteed price, which covers the high generating costs of
renewable electricity. FIT is described as a “truly revolutionary tool” in the power sector [15].
The policy aims to substantially increase the production of renewable electricity by giving
investors economic incentives and levelling the playing field. FIT policies are designed to
encourage a wide-range of RET and make them more competitive through economies of scale
and technological innovation [18].
The Policy Action on Climate Toolkit (PACT) describes FIT policy as centred on serving
dualistic purposes: an access objective and a price objective. Firstly, the access objective entail
the utility company that generate electricity and the grid to grant parallel grid connections and
wholesale electricity prices [19]. This provide an assurance to investors in RET that they can
actually sell all the power they produce and in case of a temporary oversupply, the renewable
power is not turned off. Instead, conventional power plants have to be stopped, a process that
can be costly and sumptuous for certain technologies [18]. The price objective put emphasis
on establishing a reasonable price, offering a surety on the price for fixed period, and earning
a fair return on investment. The system focuses on a price or tariff, a wholesale period and a
wholesale rate, and tariff digression [19].
Mendonça [20] stipulates three fundamental issues or policy designs that successful FITs
usually constitutes: (i) guaranteed access to the grid; (ii) stable, long-term purchase agreements
typically, 15-20 years; and (iii) payment levels based on the costs of renewable energy
generation. To begin with, FIT provide a warrant that all renewable electricity will be
purchased and be handed priority grid access. Secondly, FIT warrant the renewable electric ity
power generation a stable, long-term price for electricity produced, generally 15 to 25. The
purchase price paid to producers is put at a higher rate than the existing electricity market price.
Therefore, FIT policy throw out two key investment risks that is purchase risk, and price risk
[21]. Thirdly, successful FIT is set at a rate that reflects investment capital in renewable power
generation hence the FIT mechanism creates an eye-catching finance and investme nt
opportunity in the power sector [21].
1.2 Malawi Electricity Landscape
Malawi has rich renewable resources endowment nevertheless hydropower is the most utilized
resource for power generation from renewable energy resource in Malawi. In the economic
4
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region of Southern Africa Development Community (SADC), Malawi ranks as one of the least
electrified country [22] with only 10% of the population having access to electricity [23].
According to United Nations, the population growth rate is around 3% every year hence it is
unquestionably that Malawi is facing increasing electricity demand [24]. The electricity sector
largely depends on hydropower and thermal for power generation and there is one governme ntowned national grid. The state-owned institution known as Electricity Supply Corporation of
Malawi (ESCOM), is the grid operator. Previously, ESCOM was the main electricity generator,
distributor and retailer but in 2016 the Government disbanded ESCOM to form a new stateowned company, the Electricity Generation Company (Egenco), which took over generatio n
assets from ESCOM while ESCOM retained the responsibility for transmission and
distribution as well as the trading of electricity across the nation.
The nation total installed capacity as of 2017 was 363.1 MW, with 96.6 % generated from
hydropower and 3.4 % from thermal against the current estimated demand of over 700 MW
[25]. Nearly all hydropower stations were built along Shire River in the south as such during
dry season, power outages are the order of the day due to low water levels in Shire River. The
electricity network infrastructure is marked with inadequate transmission capacity and aging
infrastructure, resulting in substantial electrical losses of an estimated 20%-25% of the
generated electricity [26]. Electricity supply is erratic characterised by frequent power outages
and it is projected that Malawi loses around USD 16 million yearly due to endless blackouts
[27]. Table 1,2 below shows the total installed capacity by the utility as of October 2017.
It is not a robust strategy to have all eggs in one basket therefore there is a need to diversify
supply and increase security of supply by having several operational power generation options.
Electricity generation characterised by overdependence on the Shire River poses severe risk of
cataclysmic reduction of electric power even more the loss of energy in times of drought as
evidenced by frequent blackout during dry seasons. The GoM recognised the need for
diversification of hydro energy resources instead of overly depending of one river and other
energy sources especially renewable sources such as solar, wind and geothermal. Feasibility
studies for additional renewables generation in the form of new hydro schemes and expanding
existing hydro schemes was done and table 1.3 shows potential or untapped sites and expected
range of power generation capacity. One of the key priority area in the draft National Energy
Policy is electricity generation and a policy statement by the GoM states the plan to diversify
power generation sources for security of supply and expand generation capacity to meet the
growing demand for electricity [28].
5
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Table 1.2 Total installed capacity

Power Station

Installed Capacity

Year Commissioned

24

1966

60

1980

20

1986

20

1992

Tedzani Falls I (Shire River)

20

1973

Tedzani Falls II (Shire River)

20

1977

Tedzani Falls III (Shire River)

52.7

1996

Wovwe Mini Hydro (Wovwe River)

4.35

1995

Kapichira Falls Phase I (Shire River)

64.8

2000

64.8

2013

Mzuzu Diesel

1.1

2017

Likoma Island Diesels

1.05

2003

Kanengo Diesel Plant

10

2016

Chizumulu Island Diesels

0.3

2003

Nkula Falls A (Shire River)

Nkula Falls B (Shire River)

Kapichira Falls

Phase II (Shire River)

Total Installed Capacity in 2017

363.1

Source: M alawi Government [25]

Table 1.3 Untapped hydropower potential sites

Site Name
North
Manolo
Low Fufu
Low Fufu and Transfer
High Fufu
Henga Valley
Rumphi
Central
Chasombo
Chizuma
Malenga
Mbongozi
Chimgonda
South
Kholombozi
Mpatamanga
Zoa Falls

Name of River

Potential Electricity Generation
(MW)

Songwe River
South Rukuru River
South Rukuru River
South Rukuru River
South Rukuru River
North Rukuru River

60-130
75-140
90-180
90-175
20-40
3-13

Bua River
Bua River
Bua River
Bua River
Dwambazi River

25-50
25-50
30-60
20-50
20-50

Shire River
Shire River
Shire River

140-280
135-300
20-45

Source: M odified from Gamula et al [27]
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Electricity from Solar Photovoltaic (PV) technology is still low, but it is increasing in
utilization, finding applications in telecommunications, refrigeration, water pumping and at
some government institutions like hospitals, schools, as well as some solar home systems. The
largest Solar PV installation currently is the 830 kW solar farm at Kamuzu International Airport
in Lilongwe and is the first-ever solar power project with a connection to the national grid. The
GoM recognizes the need to promote and provide reliable, affordable, quality electricity to
meet the needs of low income customers, particularly those in the rural areas. As such the
Government initiated solar villages to serve rurally isolated communities through off- grid
renewable electricity generation. The PV systems were installed as a community resource,
being used among others in water pumping, lighting, and refrigeration in schools and health
posts. These solar villages are Elunyeni in Mzimba, Mdyaka in Nkhatabay, Chigunda in
Nkhotakota, Kadambwe in Ntcheu, Kadzuwa in Thyolo and Chitawo Village in Chiradzulo
districts [29]. Solar resource in Malawi is superb with an average solar irradiation on a
horizontal surface of “5.8 kWh/m2 per day and the potential solar energy on a horizontal surface
ranges from 1642.5 to 2555 kWh/m2 per annum” [30]. With this good solar resource, at “15 %
PV module efficiency, the available irradiation in Malawi can yield over 6000 GWh per annum
from less than 2 % (18 km2 ) of the country's land area” [31].
Wind power generation has not materialised but through Wind Energy Preparation Programme
(WEPP) a feasibility analysis was completed and the study provided key insight for wind power
development in Malawi. The government has installed small wind turbines of 10 kW capacity
as part of hybrid systems with solar PV for rural electrification projects particularly for Mdyaka
and Elunyeni solar villages. In terms of geothermal energy development, geothermal resource
of Malawi has been investigated and is estimated at 200MW. There are over 50 known hot
springs with 18 hot springs having an average surface temperature above 50 °C however, most
of the hotter springs occur in the northern part of the Malawi [32]. Planning for a 30 MW
geothermal plant in Nkhotakota started in 2012 and it was envisaged that the 30 MW plant
would be upgraded to 100 MW [32]. To date the plant has not been constructed. GoM identified
geothermal potential areas in excess of 20 sites where detailed explorations will be performed.
Some selected geothermal sites are presented in table below;

7

Analysing FIT Policy for Malawi

Introduction

Table 1.4 Potential geothermal sites

Site Name

District of Location

Mphizi
Chiwi
Mtomdoro
Mawira 1
Mawira 3
Mawira 4
Chombo
Mawira 5
Lingóna
Ngara 1
Ngara 2
July village
Chipwidzi
Mukungwi
Mwankenja 2
Mwankenja 1
Mawira 2
Sitima

Rumphi
Nkhotakota
Nkhatabay
Nkhotakota
Nkhotakota
Nkhotakota
Nkhotakota
Nkhotakota
Nkhotakota
Karonga
Karonga
Chinkwawa
Nkhotakota
Karonga
Karonga
Karonga
Nkhotakota
Balaka

Average surface-water
temperature (°C)
82
76
72
67
65
64
64
63
61
59
55
55
54
52
51
50
50
50

Source: Zalengera et al [31]

The GoM has put emphasis on the need to make the transition away from current practices into
a sustainable energy trilemma such that a modern, affordable, reliable, sustainable electric ity
meets the needs of the people, drive economic growth, and protect environment. Only
electricity generated from renewable sources can achieve all of these aims simultaneously [25].
1.3 Malawi Feed-in Tariff Policy
Malawi Energy Regulatory Authority (MERA), in 2012, introduced feed-in tariffs as an
efficient policy tool to drive the development of renewable power generation in Malawi. The
FIT tool has three objectives; (i) facilitate renewable energy resource mobilization by providing
investment security and market stability for investors in electricity generation from renewable
energy sources (ii) reduce transaction and administrative costs and delays by eliminating the
conventional bidding processes (iii) encourage private investors to operate their power plants
prudently and efficiently so as to maximize returns [33]. As a commitment to encourage
Independent Power Producers (IPPs) to invest in renewable power generation, the designed
feed-in prices was based on the cost of various technologies since generation costs vary for
different renewable energy technologies. The FIT designed by MERA provides tariffs for
different technologies considering the generation costs and a fair return on equity based on the
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social- economic condition of the country and the regional experience. The feed-in prices were
calculated on firm and non-firm power, incorporate the cost of connecting to the grid and the
FIT policy undergo periodic review every five years [33].
MERA selected six renewable generation technologies for FIT policy tool namely small scale
hydro, solar Photovoltaic, biomass cogeneration, biogas wind and geothermal energy. The
feed-in tariffs for the aforementioned technologies were set as shown in table 1.5.

Table 1.5 M alawi Feed-In Tariff rates

Renewable
Fuel
Hydropower
Solar
Biomass
Biogas
Wind
Geothermal

Project Size
Tranche
500kW-1 MW
1-5 MW
5-10 MW
500kW-10 MW
500kW-100 MW
500kW-50 MW
500kW-50 MW
0-50 MW

Firm Power Tariff
(¢/kWh)
14.0
12.0
10.0
20.0
10.0
10.0
13.0
10.5

Non-Firm Power
Tariff (¢/kWh)
13.0
10.0
8.0
10.0
8.0
8.0
13.0
10.5

Duration
20 yrs.
20 yrs.
20 yrs.
20 yrs.
20 yrs.
20 yrs.
20 yrs.
20 yrs.

Source: Author

MERA introduced various caps as a way of control market saturation or unprecedented growth
of RE and to limit the costs of the policy. The condition for hydropower tariffs is applicable to
first 150 MW of small hydro, firm power generating stations whereas the non-firm power rate
is valid to first 50 MW of small hydro non-firm power generating stations developed in Malawi.
Secondly, for solar, the firm power price pertain to the first 100 MW while the non-firm power
price applies to the first 50 MW of non-firm power generating, solar based power plants
developed in the country. In addition, biomass firm power rate is applicable to the first 200
MW while non-firm power rate is applicable to the first 50 MW of biomass based power plants
developed in the country. In contrast, the firm power price for biogas is applicable to the first
100 MW whereas the non-firm power price is applicable to the first 50 MW biogas based power
plants. Last but one is the wind power tariff that is valid for the first cumulative 200 MW
capacity. Lastly, the condition for geothermal energy tariff effect the first 200 MW installed in
the country [33]. According to MERA, the grid operator, ESCOM, shall connect all renewable
power plants, guarantee priority purchase and dispatch.
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1.4 Problem Analysis and Statement
Over the last few years, endless Government effort has been fostering the deployment and
utilization of RE. Different initiatives to increase RETs uptake have been pursued in Malawi
such as the National Sustainable and Renewable Energy Program (NSREP), Barrier Removal
to Renewable Energy in Malawi (BARREM), Program for Biomass Energy Conservation
(ProBEC), the Promotion of Alternative Energy Sources Project (PAESP) and the Malawi
Renewable Energy Acceleration Programme (MREAP). In 2012, GoM introduced FITs as an
economic incentive for IPP to invest in renewable power generation by offering long- term
power purchase agreements for the sale of RE electricity.
In relation to RE power generation, a growing body of evidence concludes that FIT scheme as
market-based instruments is the most effective and efficient tool for deploying RE electric ity
and account for the greatest propagation of renewable electricity generation that any other RE
support scheme [13], [34], [35]. In many countries, FIT schemes are considered the main
contributor to the success of RE markets [36] but for Malawi, it is a contrary case FIT policy
has not increased the share of RE in total energy supply. Since its inception in 2012, there is
only one grid-connected power plant at Kamuzu International Airport (KIA). The 830 kW solar
farm was a grant project entitled “Introduction of Clean Energy by Solar Electricity Generation
System” funded by the Japanese Government through Japan International Corporation Agency
(JICA) Malawi. This is the first-ever power project connected to the national grid. The project
concept intended power KIA premises, neighbouring staff houses with the surplus electric ity
fed into the nation grid. To date, there is no IPP in the country generating and selling power to
the grid.
According to Malawi Renewable Energy Strategy (MRES) there are over 40 Independent
Power Producers (IPPs) who have expressed interest in the RE market by signing a
memorandums of agreement with the Government of Malawi. MRES enunciates that these
agreements are non-binding, but they just highlight the scale of interest. As for the large-scale
power sector, the GoM hopes that the first Power Purchase Agreement will be signed with an
independent investor in 2018 and that the first new renewables development will be operational
by 2020 [25]. A key question for policymakers: Why the FIT policy in Malawi has actually not
increased renewable electricity generation capacity? This research sought to analyse the FIT
policy for Malawi as the tool has not achieved its objective of either attracting and encouraging
private investors to operate their power plants or spread of decentralized production of RE and
the deployment of RETs. Among notable things stated in the FIT policy document, the
10
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government hoped that the feed-in tariffs would eventually displace the existing very expensive
diesel operated generator used for electricity production on Likoma and Chizumulo Islands that
has not happened to date [33].
Additionally, the second inspiration for this research is the commitment expressed by the
Government to promote grid-scale renewable electricity. MRES action number 1 for 2018
under renewable electricity articulates that Government is seeking partners to “assess the need
for and viability of a renewable energy Feed-in Tariff in Malawi” [25]. Among other things,
the GoM acknowledge the potential and constant interest of IPPs to invest in the power sector
as such the IPPs are key to bridging the gap between electricity demand and supply [25].
Finally, yet importantly, Malawi is facing energy crisis, the existing generation capacity cannot
meet the growing demand for electricity. Electricity blackouts are the order of the day.
According to Millennium Challenge Corporation (MCC), the country is faced with serious
energy supply problems notably, insufficient electricity generation capacity, insuffic ie nt
attention on alternative energy sources and lack of investment in new electricity generatio n
units. There are high transmission and distribution losses transpired by low voltage
transmission at 33 kV and 66 kV to long distances, heavily subsidized electricity price, and
lack of access to modern electricity for a big section of the population [37]. It is urgent that the
IPPs enter the electricity market. An effective FIT policy that is well designed and impleme nted
can quickly stimulate IPPs to invest in large amounts of RE electricity generation to allevia te
the supply problem and address the electricity access gap in Malawi. As seen, FITs have
accelerated RE utilization,

helping bring the countries that have implemented

them

successfully to the limelight in the RE industry and to secure their nation’s energy supply. FITs
can be more than just guaranteed payments for electricity generated from RE in Malawi. They
can promote rural electrification, increase electricity generation capacity, provide greater
power reliability and contribute to meeting national energy policy objectives of improving
security of supply, and diversify supply. Government noble actions are many, but one of the
most noble among them is to uplift the masses who are deep in energy poverty and enable them
to pursue a decent life.
1.5 Objectives of the Study
1.5.1 General objective of the study
The overall objective of the study was to analyse the feed-in tariff policy as mechanism to
accelerate renewable energy deployment and electricity access in Malawi.
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1.5.2 Specific objectives of the study
i.
ii.

To assess feed-in tariff policy design and remuneration model in Malawi.
To investigate the feed-in tariff policy implementation and the challenges encountered
in Malawi.

iii.

To examine the funding for feed-in tariff policy in Malawi

1.5.3 Research questions
This research aims to answer the following research questions:
i.

What is the best feed-in tariff payment design and remuneration model to employ in
order to make the policy effective in Malawi?

ii.

What are the challenges in FIT implementation and changes to implement in order to
make the FIT scheme effective in Malawi?

iii.

How to fund the feed-in tariff policy in Malawi?

iv.

Which innovative design to limit the total cost of the FIT policy should be impleme nted
in Malawi?

1.6 Significance of the Study
The Malawi FIT policy is subject for review as the five years’ duration has elapsed. This study
will develop new information on how design an effective FIT policy that will attract IPP into
the electricity market in the next five years. The research findings and recommendations will
be fed back into further rounds of policymaking process as this study shall supply policy
makers with reliable policy-relevant knowledge about FIT designs options. Well-designed FIT
will transform the country’s energy system in profound and tangible way. An effective FIT
scheme will foster more rapid RE deployment, increase overall electricity generation, boost
economic development and improve access to modern energy for all while avoiding the GHG
emissions.
Additionally, the GoM has come up with an Action Agenda in line with SE4All, which present
an energy sector-wide vision covering the period of 15 years from 2015 to 2030 as a way of
achieving the SE4All goals of universal access to modern energy services and increasing the
share of renewable energy in Malawi energy mix by 2030. Electricity from renewable energy
sources has been set at 11 % in 2020, 16 % in 2025 and 22 % in 2030 [28]. As of 2015, less
than 1% of rural areas population had electricity access but the Action Agenda is targeting 31.6
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% of rural people to access electricity [38]. The renewable energy targets are shown in table
1.6 with a projected total installed capacity of 2,170.35 MW by 2030.
Table 1.6 Renewable energy 2030 targets

RE source

2016 capacity

2030 target

Target Percentage

Large hydro

281.5 MW

1,471 MW

Percent of generation: 56

Small hydro

4.35 MW

103.35 MW

Percent of generation: 4

.8

550 MW

Percent of generation: 21

Bagasse

18 MW

46 MW

Percent of generation:1.8

TOTAL

303.85

2,170 MW

Percent of generation: 83

Solar

Source: M alawi Government [38]

To attain these RE targets outlined in the table above, FIT scheme is one of the most viable and
versatile strategy for the country. The FIT scheme strategy will enable RETs to become the
backbone of the energy system and achieve the targets. Perfectly and expertly designed FIT
shall bring untold benefits to electricity customers and meet the country’s renewable energy
2030 targets. Therefore, a robust discussion about FIT policy is instrumental given the energy
crisis at hand, as the existing generation capacity cannot meet the growing demand for
electricity. Unquestionably, the research findings will contribute to attainment of these targets
through an effective FIT scheme, which is a revolutionary tool and sustainable investment plan
for the Malawi’s power sector to save the climate and accelerate power production from RE
sources. For example, FITs are key to Germany’s goal of generating 35 percent of its electric ity
from renewable sources by 2020 while in Thailand’s FIT policies are central to the target to
increase RE generation from about 9 percent of total energy consumption in 2011 to 25 percent
by 2021 [39].
1.7 Scope of the Study
1.7.1 Geographical scope
The study was carried out in Malawi as the policy is implemented countrywide and applies to
all four regions. The stakeholder relevant to the instrument is the central governme nt
particularly Malawi Energy Regulatory Authority (MERA). The study area was accessible to
the researcher and the FIT policy for the country is due for review.
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1.7.2 Time scope
The study covered a period from January 2018 to July 2018. The researcher considered this
period bearing in mind the approved time to do master’s thesis in line with PAUWES academic
calendar.
1.7.3 Subject scope
The research analysed robust FIT policy design, implementation and funding to accelerate
renewable energy deployment and widening electricity access in Malawi. An innovative FIT
designs to limit the policy costs was explored. A detailed analysis of FIT scheme design and
implementation was carried out to identify a set of best practices that can be effective to rapidly
encourage and increase the share of RE electricity in the total energy supply.
1.7.4 Target audience
This research targeted policy makers and regulators and influential stakeholders of the energy
sector. The nature of analysis of this research targeted the Ministry of Energy, Department of
Energy Affairs, Malawi Energy Regulatory Authority, academia and energy researchers.
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Chapter 2 : LITERATURE REVIEW
2.0 Introduction
This chapter presents literature

on policy instruments

supporting

renewable energy

deployment, feed‐in tariffs policy design and the key elements in the design and policy
considerations. The chapter outlines empirical evidence on successful and effective FIT policy
implementation in the European Union (EU) and African context.
2.1 Theoretical Background on Environmental Policy Instruments
Environmental policy theory integrates a broader range of disciplines for better understand ing
of the linkages between human and natural systems. Modern environmental policy dates back
to early seventies where it essentially focused on water quality, air pollutants, solid waste
disposal and pollution control. The most notable theoretical work in the field of neoclassica l
environmental economics was established the seventies, which is still applied in our era to
understand the theory of environmental policy instruments [40]. Among other things,
environment economics seeks to establish the best way to allocate scarce resources to the
various production processes and finished goods to the consumers. Environmental economics
deals with the interface between economics and the surrounding life-support system of the
earth. Environmental economics put emphasis on assimilating environmental commodities
such as quality water, clean air into the economic system. These environmental commodities
are perceived as scare and affect human well-being and the public hence they should be
considered in the economic resource allocation problem. For instance, neoclassical theory uses
the Pareto Criterion as the main indicator to assess the optimal allocation of resource at hand
[40]. Nevertheless, some early policy instruments were deemed inefficient to solve some of
environmental problems such as the command-and-control regulations have addressed point
source water pollution, they have been less successful in dealing with non-point source
pollution [41]. Table below presents environmental policies instruments that have been used
for ages and have had different impact on the national and global scale.
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Table 2.1Environmental policy instruments

Serial Policy type

Description/Examples

1

Regulative instruments

Command and control, permits, technological prescription

2

Market-based instruments

Taxes, tariffs, subsidies, tradable permits

3

Procedural instruments

Auditing programmes, environmental impact assessment

4

Co-operative instruments

Commitments

and agreements, roundtables,

action

plans,

harmonisation, research
5

Persuasive instruments

Information , education, public campaigns, appeals, eco labels

Source: Böcher and Töller [42]

Regulative instruments such as command-and-control aim at controlling the actions of firms
and encompass mandatory regulations where the government directly intervenes in the
activities of individual firms by prescribing or forbidding certain activities [43]. Commandand-control regulations allow relatively little flexibility as the regulator specifies what
individual firms can and cannot do enforced by penalties for non-compliance. On the other
hand, they effectively limit aggregate emissions of pollutants and they typically exact high
costs in the process by forcing some firms to resort to unduly expensive means of controlling
pollution [44]. Some types of regulatory instrument include emission standards, controls on
use of resources and toxic substances, through bans, permits, quotas and licensing; controls on
the choice of technology or standards for the environmental performance of technolo gy;
compulsory environmental management standards and environmental audits [45].
Market-based instruments (MBIs) are regulations that aim at providing actors or polluters with
incentives to adopt low-emission technologies and encourage behaviour change through
market signals rather than through explicit directives regarding pollution control levels or
methods [43], [46]. Market-based instruments alter the behaviour of producers and consumers
by providing positive or negative economic incentives to change their behaviour towards more
efficient use of natural resources and to consider alternative modes of action that are less
harmful to the environment. MBIs include taxes or charges on emissions or products, levies,
tradable permit schemes, deposit refund systems, subsidies, tax or refund schemes whereby
people receive refunds on environmental taxes [47]. MBIs help in setting the right price of
resources that are improperly valued at the market, such as ecosystem services, quality water,
clean air, and biodiversity. By setting the right price, MBIs reﬂects the resource cost or
externality cost and reﬂects the principle of full-cost recovery hence providing actors with
incentives to change their behaviours and to control emission with reference to individ ua l
marginal abatement curves [47]. Some remarkable successes of MBIs include reduction of
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United States sulphur dioxide emissions and the bottle deposit refund programs that increased
recycling rates in municipalities throughout the United States [41].
Procedural instruments aim at assessing the environmental impact of certain production
processes and determine alternative arrangements that are environment friendly. Examples are
environmental impact assessment [48]. Co-operative instruments such as voluntary agreements
work best where people already have some incentive to change their behaviour and they
integrate with prevailing laws. Voluntary agreements are effective where behaviour change is
guaranteed through the actions of a small number of market players and the scale of
environmental impacts would not warrant the introduction of national regulative instrume nts
or economic incentives [45]. A number of studies question the effectiveness of voluntar y
agreements citing that organizations take part in voluntary agreements as long as there is a
benefit, afraid of regulations and work in a country that already have voluntary agreements in
action [41], [49]. Persuasive instruments such as information provision tools work best where
there is an information gap such that the missing of information is a hindrance to people to
change their behaviour on how best to reduce environmental impacts. Some examples of
information provision tools are information campaigns, eco labels, internet or face-to-face
advice and training. The essence of information-based tools is to lessen informa tio n
asymmetry, transpired by consumers’ limited knowledge on the products they buy facing inept
choices [41]. Environmental policy has continued to evolve into one of the strongest focus
areas bringing about the adoption of a plethora of different policy instruments fostering
innovation and diffusion of environmental friendly technologies that help in climate change
mitigation and GHG emission reduction, especially in the field of renewable energy sources to
decarbonise the energy sector [42].
2.2 Policy Instruments Encouraging the Deployment of Renewable Electricity Generation
Environmental policy as discussed above has advanced bringing about the adoption of
superabundantly policy instruments profoundly used in the renewable energy field and climate
change mitigation. Renewable energy plays a crucial to abate GHG emissions, provide access
to modern energy, and bring about energy security by diversifying energy supply and a
reducing energy import dependency. International Renewable Energy Agency (IRENA)
describes four policy instruments that are used to promote renewable electricity generatio n
namely fiscal incentives; public finance, regulations; and access policies as summarized in
table below [50].
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Table 2.2 Policy instruments that promote renewable electricity generation

POLICY INSTRUMENTS

DESCRIPTION
Fiscal incentives

Rebate

One-time direct payment from the government to a private party to cover a percentage or
specified amount of the investment cost of a RE system or service. Typically, oﬀered
automatically to eligible projects after completion, not requiring detailed application
procedures.

Grant

Monetary assistance that does not have to be repaid and that is bestowed by a government
for specified purposes to an eligible recipient. Grants (and rebates) help reduce system
investment costs associated with preparation, purchase or construction of renewable energy
(RE) equipment or related infrastructure.

Energy production payment

Direct payment from the government per unit of RE produced.

Tax credit (production

Provides the investor or owner of qualifying property with an annual income tax credit based

or investment)

on the amount of money invested in that facility or the amount of energy that it generates
during the relevant year. Allows investments in RE to be partially or fully deducted from
tax obligations or income.

Tax reduction or exemption

Reduction in tax—including but not limited to sales, value-added, energy or carbon tax—
applicable to the purchase (or production) of RE or RE technologies
Public finance

Investment

Financing provided in return for an equity ownership interest in a RE company or project.
Usually delivered as a government-managed fund that directly invests equity in projects and
companies, or as a funder of privately managed funds (fund of funds).

Guarantee

Risk-sharing mechanism aimed at mobilising domestic lending from commercial banks for
RE companies and projects that have high-perceived credit (i.e., repayment) risk. Typically,
a guarantee is partial, that is, it covers a portion of the outstanding loan principal with 50 80% being common.

Loan

Financing provided to a RE company or project in return for a debt (i.e., repayment)
obligation. Provided by government, development bank o r investment authority usually on
concessional terms (e.g., lower interest rates or with lower security requirements).

Public procurement

Public entities preferentially purchase RE services (such as electricity) and/or RE
equipment.
Regulations

Quantity-dri ven
Renewable Portfolio Standard or

Obligates designated parties (generators, suppliers, consumers) to meet minimum RE

Quota obligation or mandate

targets, generally expressed as percentages of total supplies or as an amount of RE capacity,
with costs borne by consumers. Mandates for blending biofuels into total transportation fuel
in percent or specific quantity.

Tendering or Bidding

Public authorities organise tenders for given quota of RE supplies or supply capacities, and
remunerate winning bids at prices mostly above standard market levels.

Price-driven
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Fixed payment feed-in

Guarantees RE supplies with priority access and dispatch, and sets a fixed price varying by

tariﬀ (FIT)

technology per unit delivered during a specified number of years.

Premium payment FIT

Guarantees RE supplies an additional payment on top of their energy market price or enduse value.

Quality-driven
Green energy purchasing

Regulates the supply of voluntary RE purchases by consumers, beyond existing RE
obligations.

Green labelling

Government-sponsored labelling (there are also some private sector labels) that guarantees
that energy products meet certain sustainability criteria to facilitate voluntary green energy
purchasing. Some governments require labelling on consumer bills, with full disclosure of
the energy mix (or share of RE).
Access

Net metering (also net

Allows a two-way ﬂow of electricity between the electricity distribution grid and customers

billing)

with their own generation. The meter ﬂows backwards when power is fed into the grid, with
power compensated at the retail rate during the ‘netting’ cycle regardless of whether
instantaneous customer generation exceeds customer demand.

Priority or guaranteed access to

Provides RE supplies with unhindered access to established energy networks.

network
Priority dispatch

Mandates that RE supplies are integrated into energy systems before supplies from other
sources.

Source: IRENA [50]

2.3 Empirical Review of Feed in Tariff Policy
The feed-in tariff is a policy mechanism used to accelerate investment in RETs and oblige
power utilities to purchase from energy producers the electricity generated from renewable
energy sources that is fed into the power grid at predetermined rates. FIT for renewable energies
is described as a game changer and an effective stimulus package without new public
borrowing [51]. The profitability level and price or tariff at which the government or state set
to purchase electricity from IPPs is crucial for the success of FIT schemes. High tariffs tend to
attract more investors due to high levels of profitability or returns as this makes less efficie nt
projects financially viable. Low tariffs in turn, are not appealing to investors hence limited RE
deployment, as this conservative remuneration may not be sufficient for RE market expansion
[11]. FIT has several designs options and elements and payment can be differentiated by
technology type, transmission access, resource quality at a particular site for instance strong
wind regime versus weak wind regime. Project size in terms of total installed capacity, specific
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location, ownership type for example, publicly owned versus privately owned and project
location to reflect the real project costs such as mainland versus island locations [52].
2.3.1 Feed-in tariff price calculation methodology
FIT payment calculation methodology is one of the fundamental design elements for
policymaker to decide in establishing the actual FIT payment price awarded to IPPs for the
electricity generated. There are four different approaches or methodologies used worldwide in
designing and calculating price to determine the FIT payment levels. Firstly, the payment
design is based on the actual levelized cost of RE generation, plus an estimated profit, which
the policymakers or regulators usually decide. This approach is the most commonly used in the
European Union and has been the most successful FIT option in driving rapid RE deployme nt.
The second is based on the value of the RE generation either to society or to the utility typically
expressed in terms of “avoided costs.” The value to society account for the attributes of the
electricity plus sustainability and climate change mitigation, health and safety impacts, energy
security, supply diversity and other external costs or externalities. This approach is used
common in the United States like in California in addition to British Columbia but in the United
States, it has experienced more limited success. [52], [53], [54].
A third approach largely used by some utilities in the United States offers the FIT payment as
a fixed-price incentive without regard to actual levelized RE generation costs or avoided costs.
In this approach, a fixed-tariff is established as an arbitrarily economic incentive that offers a
purchase price for renewable electricity without regard to generation costs or the notion of
value to society or utility. Just like the second approach, this design option has also experienced
limited success in the United States [54]. The fourth and last approach on FIT price calculatio n
methodology is the auction-based mechanisms. Both China and India have tried out this
approach. The auction mechanism is a cost-based approach and the bidding process results help
in discovering the actual tariff or price that is appealing to the market [52], [55].
2.3.2 Feed-in tariff payment models
There are seven different models to structure the FIT remuneration and are mostly classified
into two broad categories as market independent FIT policies and market dependent FIT
policies. The four models under market-independent FIT are as follows; (i) the fixed-price
model is the most basic and simplest model, which offers a fixed rate for renewable electric ity
for a fixed duration irrespective of the retail price of electricity as shown in figure (a). With the
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fixed price model, the price remains unchanged for the duration of the contract period and is
independent of other variables, such as inflation and the price of fossil fuels. This model is used
in more than 50 countries making it the most widely implemented of all FIT policy designs.
Examples are Greece, Switzerland, Canada and Germany of which Germany has employed this
model since 2000. (ii) The fixed price model with partial or full inflation adjustment as shown
in figure (b). This is similar to fixed price model but the price offered tracks inflation. For
example, France offers partial inflation adjustment to renewable energy projects according to
a formula that adjust electricity base rate in a range of 40 % to 100 % while Ireland offers full
inflation, or 100 %, adjustment. (iii) The front-end loaded tariff model offers higher payments
in the early years and the price paid for RE decreases near the end of a RE projects life as
shown in figure (c). A typically example is Slovenia FIT policy. (iv) Spot market gap model is
the last market-independent FIT policy and a variant of this policy was executed in
Netherlands. In this model, the FIT price paid to green electricity producer consists the spot
price for electricity plus a subsidy, with a price ceiling on the maximum amount of
remuneration that can be paid to the green electricity producer. The total price paid to green
electricity producer is a fixed price defined by the summation “of the sum of the spot market
price and the variable FIT premium because the actual FIT payment consists of the gap between
the spot market price and the required FIT price.” As shown in figure (d), spot price increases
on condition that FIT premium decreases whereas if the spot price goes down the FIT premium
increases. [56], [57], [58].
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Figure a: Fixed price model [57]

Figure b: Fixed price model with full or partial
inflation adjustment [57]

Figure c: Front-end loaded tariff model [57]

Figure d: Spot market gap model [57]

The second category is the market-dependent FIT policies, which consists the following three
models: firstly, the premium price model. This model “offers a constant premium or bonus on
top of the spot market electricity price”. The FIT payment is the summation of the spot-market
electricity tariff and an additional premium, known as an “adder”. The value of the premium
or the additional revenue never changes regardless of the spot market electricity price, which
can fluctuate, up or down as shown in figure (e). Premium price model is usually impleme nted
in “deregulated electricity markets” characterised by general fluctuations in the electricity retail
price due to the force of demand and supply along with fuel costs. Furthermore, premium price
model does not typically offer a purchase guarantee, but serves two purposes of either
accounting for the environmental and societal value of RE, or approximating RE genera tio n
costs. Denmark, Netherlands, Czech Republic, Estonia and Slovenia are some countries that
have implemented this model. Premium model can also offer payment differentiated on project
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size, technology type etc. but the generated electricity is sold on the spot electricity market, not
as a guaranteed, long-term contract purchase agreements [52], [56], [57], [21], [39].
The second policy is variable premium model. This is a more complex extension of the
premium model that encompass premium caps and premium floors and a variable adder that
allow the premium to vary with respect to the market electricity tariff. The variable adder offers
a larger subsidy when the spot market electricity price is decreases, and tapers off the subsidy
when the spot-price increases as shown in figure (f). That is to say, as the spot market electric ity
price increase the premium tariff decrease gradually until a predetermined price; such that the
premium level reaches zero and power producers receive the spot price. Large swings in the
opposite direction, that is, as the spot market electricity price declines, the premium tariff
increases gradually, until a predetermined price, a floor below which the price cannot exceed.
For instance, a market premium scheme can be designed to provide wind power projects total
compensation of $0.25 for each kilowatt-hour (kWh) of electricity sold. The wind power
generator would first sell power into the wholesale market and, for this example; the project
receives $0.15 per kWh. The market premium incentive scheme would then provide an
additional $0.10 per kWh to the wind project in order to reach the $0.25 per kWh predetermined price. From the above example, it can be observed that this model is designed with
a ‘corridor’ to curtail astronomical windfall profits when the retail electricity prices rise
dramatically, while minimising the investment risks for IPPs in situation where the market
prices decreases to ensure that renewable projects are profitable. Spain is a typical example in
implementing the variable premium model [56], [57], [21], [39], [59].
Last model is the percentage of retail price model. This model calculates the FIT as a
percentage of the retail electricity price and the tariff can vary below, above or equal to the spot
price. Electricity market price drives this model because if the electricity prices increase
unexpectedly, power producers receives considerable windfall profits, whereas if the electric ity
price decrease suddenly, power producers experience a considerable loss of revenue.
Previously this model was implemented in a number of countries such as Germany (90 % of
retail price) and Denmark (85 % of retail price) but many countries abandoned this model, for
instance Germany in 2000 and Denmark in 2001 respectively [56], [57].
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Figure e: Premium price model [57]

Figure f: Variable premium model [57]

Figure g: Percentage of retail price model [57]

2.3.3 Feed-in tariff design elements and policy considerations
The FIT policy is the most popular support scheme for renewable electricity generatio n
however; there is considerable variety in the design options and elements of individual FIT
policies. The design elements of FIT scheme are as follows according to Mendonça: eligib le
technologies, eligible plants, tariff calculation methodology, technology-specific tariffs, sizespecific tariffs, stepped tariff design, contract duration, financing mechanism, purchase
obligations, priority grid access, effective administrative, procedures setting targets, progress
reports, forecast obligation, tariff digression, increasing tariffs, inflation- indexed tariffs,
revision of tariffs and cost-sharing methodology for grid connection [15].
The following table indicates major interactions between the design issues and policy
considerations that policy makers should weigh when considering FIT policy design and
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implementation. The checks denote the policy design issues that are most appropriate to the
underlying policy considerations, and vice versa holds.
Table 2.3 Feed-In Tariff design issues and policy considerations

POLICY CONSIDERATIONS
FIT DESIGN ISSUE

Investor

Energy

Grid

Policy

Price

Electricity

Administrative

Economic

security

access

stability

costs

stabilization

portfolio

complexity

development

diversity
√

Integration with

√

Policy Targets
Eligibility

√

Tariff

√

√

√

√

√

√

√

√

√

√

Differentiation
√

√

√

Payment Duration

√

√

√

Payment Structure

√

√

√

Inflation

√

Cost Recovery

√

Interconnection

√

√

√

√

Payment

Based

On

(Setting the Tariff Rate)

√

√
√

Guarantee
Interconnection

√

Costs
Purchase and

√

√

Dispatch
Requirements
Amount Purchased

√

√

Purchasing Entity

√

√

Commodities

√

√

√

Purchased
Triggers & Adjustments

√

√

√

Contract Issues

√

Payment Currency

√

√

Interaction with

√

√

√

√

Other Incentives
Source: UNEP [3]

To highlight some design issues and policy consideration from table above, different countries
have different renewable electricity targets as such integrating FIT with national policy targets
has implications for investor security and on the administrative complexity. Linking FITs into
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energy targets increases investor confidence in renewable energy markets on the other hand, it
creates additional administrative complexity for policy makers, regulators and staff since
progress toward the target has to be tracked and reported. Germany and South Africa are typical
example of countries that linked FITs to renewable energy policy targets. Policy makers must
decide RETs that must be supported and technologies eligible for tariff payment. Determining
eligible technology enables the attainment of other policy objectives, for example increasing
energy access, diversifying electricity supply mix, grid stability, limiting policy costs, and
fosters economic development through limiting eligibility to those technologies that can create
more job creation in the society in so doing it supports industrial policy as well. Uganda, Kenya,
Canada and Thailand are some examples of countries that defined eligible technologies in their
FIT policy [15], [3].
Policy makers need to consider inflation to ensure that the investors earn sufficient and targeted
rate of return. For a well-designed FIT scheme, the time for full cost recovery and loan repaying
usually takes 15–20 years. Long-term investment projects are very sensitive to inflation and an
approach to account for inflation impacts investor security and price stabilization. Adjusting
the FIT rate annually for inflation lower the risk that inflation will reduce future revenues and
improves investor security. Inflation risk is a concern in developing countries and policy
makers need a decision either to implement fully or partly inflation adjustment to protect tariffs
against inflation rate. Ireland has implemented full inflation indexation while Spain,
implemented partly adjust tariffs to inflation. Prior to December 2012, the tariffs were adjusted
annually to the inflation index minus 25 per cent but from 2013, the tariffs are adjusted to the
national inflation index minus 50 per cent [15], [3].
Triggers and adjustments just like other design issues have impacts on grid stability, investor
security, price stabilization, policy costs, and administrative complexity. Triggers are described
as a threshold that necessitate an adjustment when the level is reached or crossed. Examples of
triggers include the elapse of a specified duration of time, attainment of targeted installa tio n
capacity (MW) or total policy cost. Adjustments are defined as policy modifications or changes
that happen when a trigger is attained. Examples include automatic price adjustment, which
can be increased or decreased in the rate due to inflation indexing and tariff digression, a hard
stop, or commencement of rounds of policy review. Reviews are official regulatory evaluatio n
to determine if any adjustments are required. The evaluation aims at monitoring and
determining how the FIT policy has fared during implementation and the effects caused in
practice. If the FIT policy is not adjusted, it impacts investors security because the FIT scheme
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may not keep pace with changing market conditions as well as the methodology to adjusting
the rate, can bring risks and uncertainties which may affect the investor security. Adjustments
are also need to control policy costs that may impact ratepayers and consumers. Likewise,
adjustments can be used to stabilise the price as adjustments may reflect cost reductions or to
encourage cost reductions whereas tariff digression can be an incentive to foster technology
improvements. Conversely, unadjusted FIT scheme requires low regulatory supervision while
adjusted FIT scheme requires high regulatory supervision and more administ rative resources
[3], [60]. Spain introduced automatic price adjustments for photovoltaics technologies if more
than 75% of the capacity target is reached in the previous call, according to formula below:
Percentage adjustment to actual FIT payment (if triggered)
= [(1-0.91/m ) x (P0 – P) / (0.25 x P0 ) + 0.91/m ]
where P0 is the PV targeted capacity for a given call, P is the pre-registered capacity recorded
during the previous call, and m is the number of annual calls. If the capacity of a given call
reaches between 75 % and 100 % there is a downward revision to the FIT payment level by 2.6
%. If the capacity of a given call is less than 75 % there are no changes or adjustments to the
FIT payment level. Contrariwise, if less than 50 % of the capacity call is reached in two
consecutive calls there is an upward revision to the FIT payment level by 2.6 % [52], [61].
2.4 European Union Feed-In Tariff Experience at Glance
Feed-in tariffs is a proven solution on how to accelerate RE deployment and the policy has
been implemented in many countries worldwide. The case of EU has been chosen because it
acknowledged that FIT policies in EU member states have been the most successful in
promoting renewable energy worldwide with Germany FIT policy leading seconded by Spain
then the UK considered having the most effective schemes in promoting renewable electric ity
generation [62]. For instance, in the European Union alone, over 15,000 MW of photovolta ic
electricity have been generated between 2000 and 2009 as a result of feed-in tariffs [63] and
78% of new renewable electricity generation added between 1999 and 2009 was achieved by
countries with FIT policies [64]. Figure below shows the contribution of FIT to EU total
installed capacity and presents a comparison of FIT contribution to installed capacities (in GW)
of biomass electricity, wind onshore and photovoltaics (PV) in the EU-27 and in countries
using feed-in tariffs.
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Figure 2.1 Comparison of FIT contribution to installed capacities in the EU-27 and in countries using feed-in tariffs
Source: Ragwitz et al [64]

From figure 2.1, wind energy deployment dominates and it is attributed to FIT scheme.
Germany wind installed capacity rose from 18415 W in 2005 to 27214 MW in 2010 accounting
for 9.3% of German electricity production while Spain wind energy accounts for 14.4% of the
electricity supply. Correspondingly, PV installations in EU reached 29327.7 MW in 2010,
which was a remarkable increase of almost 120% compared to 2009. For example, the
Germany’s installed PV capacity rose from 1910 MW in 2005 to 17370 MW in 2010. The UK
is the most recent example with an increase in PV capacity as depicted below.
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Figure 2.2 Installed capacity of renewable energy based on FITs in the UK
Source: Department of Energy and Climate Change [65]

As shown in figure 2.2, FIT enabled the UK to reach installation of 2000 MW by 2013 three
years after FIT was introduced, with more installation from from solar energy [65]. The UK
feed-in tariff scheme was introduced in April 2010, under the Energy Act 2008 linking it with
the UK 2050 decarbonisation targets. From the graph as of 2015 and according to the
‘Department of Energy and Climate Change’, there were 682,511 installations with a
cumulative capacity of 3,567MW installed five years after FIT adoption [65]. Table below
presents the FIT remuneration levels and the duration of payment for RE electricity generatio n
in the EU countries and the tariffs are valid for renewable generation plants commissioned from
the year 2009 [60].
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Table 2.4 Tariff levels in EU

Tariff level in 2009 [€ Cents/kWh] and duration of support for different technologies
Small
hydro

Wind
onshore

Wind
offshore

Solid
biomass

Biogas

PV

Ge othermal

Austria (fixed)

3.29 – 6.23
15 yrs.

7.53
10–12 yrs.

–

11.1 – 15.6
10–12 yrs.

11.3 – 16.9
10–12 yrs.

30.0 – 46.0
10–12 yrs.

7.28
10–12 yrs.

Bulgaria (fixed)

5.4
15 yrs.

7.4 – 9.7
15yrs

–
–

8.5 – 11.1
15yrs

8.5 – 10.0
15yrs

38.6 – 42.1
25yrs

–
–

-

16.6
15– 20yrs.

16.6
15–20yrs.

13.5
15–20yrs.

11.5
15–20yrs.

20.5 – 38.3
15-20 yrs.

–

10.0
30 yrs.

8.6
20 yrs.

–

9.5 – 16.6
20 yrs.

13.1 – 15.2
20 yrs.

47.2 – 47.5
20 yrs.

16.6
20 yrs.

4.7
30 yrs.

6.0
20 yrs.

–

3.8 – 10.9
20 yrs.

7.4 – 9.5
20 yrs.

43.6 – 43.9
20 yrs.

11.6
20 yrs.

7.35
12 yrs.

7.35
12 yrs.

7.35
12 yrs.

7.35
12 yrs.

7.35
12 yrs.

7.35
12 yrs.

7.35
12 yrs.

5.37
12 yrs.

5.37
12 yrs.

5.37
12 yrs.

5.37
12 yrs.

5.37
12 yrs.

5.37
12 yrs.

5.37
12 yrs.

6.1 – 10.3
20 yrs.

8.2
15 yrs.

13.0
20 yrs.

12.8
20 yrs.

7.5 – 14.0
15 yrs.

32.8 – 60.1
20 yrs.

12.0 – 15.0
15 yrs.

3.5 – 12.67

5.0 - 9.2

13.0 –15.0

7.79 –29.67

4.16 –11.0

31.94 – 43.01

10.5 – 23.0

20 yrs.

20 yrs.

20 yrs.

20 yrs.

20 yrs.

20 yrs.

Country

Cyprus (fixed)
(fixed)

Cz ech
Re public

(pre mium)
(fixed)
Estonia
(pre mium)

France (fixed)

Ge rmany (fixed)
20 yrs.

Gre e ce (fixed)

8.0 – 9.2
10 yrs.

8.0 – 9.2
10 yrs.

9.7
10 yrs.

8.0 – 9.2
10 yrs.

8.0 – 9.2
10 yrs.

Hungary (fixed)

9.5
no limit

9.5
no limit

–

3.9 - 10.7
no limit

3.9 - 10.7
no limit

Ire land (fixed)

8.4
15 yrs.

6.6 – 6.9
15 yrs.

14.0
15 yrs.

8.4
15 yrs.

8.1
15 yrs.

–

22.0
15 yrs.

22.0
15 yrs.

-

28.0
15 yrs.

28.0
15 yrs.

-

20.0
15 yrs.

35.3 – 48.0

-

-

-

-

-

20 yrs.

Latvia (fixed)

10.8 – 13.9
10 yrs.

6.7 – 12.8
10 yrs.

–

6.0 – 17.7
10 yrs.

13.0 – 16.7
10 yrs.

33.0
10 yrs.

–

Lithuania (fixed)

7.53
10 yrs.

8.7
10 yrs.

8.7
10 yrs.

8.7
10 yrs.

8.7
10 yrs.

43.7-47.2
10 yrs.

–

Luxe mbourg (fixed)

8.5 – 10.5
15 yrs.

8.2
15 yrs.

–

14.5
15 yrs.

12.0 – 15.0
20 yrs.

35.9 – 40.7
15 yrs.

–

Ne therlands (fixed)

8.1
15 years

6.9
15 years

–

7.1 - 13.3
15 years

1.5
12 years

32.4 – 40.6
15 years

–

Portugal (fixed)

7.5 – 7.7
20 - 25 yrs.

7.4 – 7.5
15 yrs.

7.4 – 7.5
15 yrs.

10.2 – 10.9
25 yrs.

10.2 – 11.7
15 yrs.

35.5 – 47
15 yrs.

–

Slovakia (fixed)

8.4 – 13.4
12 yrs.

8.5 – 10.2
12 yrs.

–

10.7 – 13.0
12 yrs.

10.4 – 17.9
12 yrs.

40.0 - 45.0
12 yrs.

19.7
12 yrs.

8.2 – 10.5
15 yrs.

8.7 – 9.5
15 yrs.

–

16.7 – 22.4
15 yrs.

6.2 – 16.0
15 yrs.

26.9 – 41.5
15 yrs.

15.2
15 yrs.

(fixed)
Italy

(pre mium)

(fixed)

30

40.7 – 50.7
20 yrs.

8.0 – 9.2
10 yrs.

9.5
no limit

3.9 10.7
no limit
–
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3.7 – 5.0
15 yrs.

3.1 – 4.3
15 yrs.

8.25

7.65

25 yrs.

20 yrs.

(fixed)

–
[6,60 + 1,20
x
[(50 - P)
/40]] x
1,0605,
P = Power
of the plant

10.8 – 16.5
15 yrs.

0.7 – 10.3
15 yrs.

20.4 – 35.8
15 yrs.

9.3 – 15.2
15 yrs.

8.97 –
16.81

6.88 – 8.45

19.44 –
46.0

7.29

15 yrs.

15 yrs.

25 yrs.

20 yrs.

10.98 –17.6
no limit

7.47-9.48

–

–

9.0 – 11.5
20 yrs.

9.0 – 11.5
20 yrs.

29.3 – 36.1
25 yrs.

-

Spain
25 yrs.

(pre mium)
United
Kingdom

(fixed)

6.9 – 9.01 no

7.54–8.99

17.35

limit

no limit

no limit

17.8 – 18.9
20 yrs.

4.5 – 34.5
20 yrs.

4.5 –34.5
20 yrs.

no limit

Source: Klein et al [60]

2.4.1 The Germany feed-in tariff
Germany introduced FIT policy for the first time in Europe in December 1990 and utilities
were obliged to purchase power from IPPs using the percentage of retail price model which
was a fixed percentage. The “percentage ranged from 65-90% of the retail electricity price
depending on the technology type and the project size” hence the system was effective at
deploying coastal wind as well as hydropower electricity, but it had less effect on solar power.
To foster the investment in more cutting-edge RE technologies specifically solar energy, a
transition was necessary therefore; Germany shifted the payment model to the RE actual costs
power generation instead of the market-based electricity price. This cost-based model offered
a competitive advantage to a variety of renewable technologies with varying generatio n
capacities, and remains the key element of successful FIT policies to date [52], [39].
The cost-based model drove the rapid increase of renewable from 3.1 % in 1990, to 6.4 % in
2000 and to 22.9 % in 2012. The contribution of solar photovoltaic in Germany increas ed
sharply, from only 64 GWh in 2000 to 28 000 GWh by the end of 2012. The country was
ranked first in the world in terms of solar PV capacity though the country is considered not to
be rich in solar resources. As of end, 2012 Germany had 32 % of the world’s installed PV
capacity [66], [67]. Figure below shows the cumulative installed capacity of renewable power,
by source, 2000-2014 with the contribution of FIT policy.
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Figure 2.3 Germany Installed capacity of renewable power, by source, 2000-2014
Source: IRENA [68]

From figure above, Germany’s total installed renewable power capacity increased by a factor
of 7 between 2000 and 2013, from 12.3 GW to 85 GW. Onshore wind and solar PV dominate
the renewable market, followed by various forms of bioenergy [68]. In the German system,
tariﬀs are diﬀerentiated by source and plant size and contract duration is 20 years. The FIT
scheme design has stepped tariff, purchase obligation, burden sharing and tariff digression. The
Renewable Energy Act (Erneuerbare-Energien-Gesetz, or EEG) emphasize priority grid access
for RES-E and renewable electricity has priority in transmission and distribution. Power
producers are responsible to cover the costs associated with connecting their plants and
metering devices to the appropriate grid connection point while utility grid operators are
responsible for the costs of grid reinforcement and upgrading grid system. On financing the
FIT policy, the scheme is independent of government budgets and subsidies. The grid operators
pay the power producers directly for their power and pass on the costs of the tariffs to their
electricity consumers in the electricity bill via a surcharge on electricity bills [39], [66], [68],
[69].
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2.5 Feed-In Tariff Schemes in Some African Countries at Glance
African countries have adopted various policy mechanisms to promote renewable energy
deployment, increase power supply capacities and to diversify supply resource base. The most
prevailing policies in Africa are fiscal incentives and tax reductions is the most widespread
incentive in Africa as it requires no additional budget allocation from government coffers,
fewer administrative procedures and low regulatory supervision [70]. FIT is the most
prominent economic instrument promoting renewable energy technologies in the power sector
thus several countries have adopted FITs like Algeria, Nigeria, Kenya, Mauritius, Rwanda,
Uganda, South Africa, Ghana, Tanzania, Botswana, Zambia and Zimbabwe.
2.5.1 Algeria
Algeria was the pioneer country in Africa to adopt FIT and the first scheme was passed in 2004
after “power shortages and rationing of electricity” in mid-2003. The 2004 FIT scheme had no
detailed RE targets but in 2011, Algeria adopted the Renewable Energy and Energy Efficie nc y
Program targeting 22 000 MW of RE power between 2011 and 2030 [71]. The tariff is
differentiated by technology and the power plant capacity cap is less than or equal to 50MW.
The country offers premium remunerations and the eligible technologies are gas with
steam/hot water cogeneration, solar thermal/gas hybrid, waste-to-energy, hydropower, wind
power, concentrated solar power and solar PV technology. The FIT is dependent on
government coffers; there is National Renewable Energy and Cogeneration Fund that earn 1%
fee on petroleum royalties and other contributions. The FIT policy does not incorporate
inflation indexed tariffs and contract issues on PPA is negotiated on case-by-case basis with
the state-owned single buyer (Sonelgaz) the sole grid operator. RE power is granted priority
grid access but interconnection cost are covered by the IPP while triggers & adjustments are
based on RE production quota set per project per year. As of 2013, there was no a single project
that came operational under the FIT policy [72].
2.5.2 Kenya
The Government of Kenya introduced a FIT policy in 2008 to diversify supply and increase
electricity generation capacity. After two years, the scheme was revised which was published
in 2010 as the remuneration model of the former scheme favoured state institutions not private
investors for this reason it was criticised by investors. The payment levels in the 2008 scheme
excluded the investment costs such that the higher interest rates and overall higher upfront
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capital costs was not reflect but tariff levels were based on projects involving governme nt
institutions. The latter scheme payment levels were calculated principally based on the
generation cost of renewable power plants plus return on investment (12 % post tax on equity).
The FIT design (differentiation) provide technology specific tariff levels including capacity
size caps both minimum and maximum caps as shown in table 2.5. The contract duration is 20
years and the tariffs are offered for firm and non-firm power [71], [72], [73].

Table 2.5 Kenya’s feed-in tariff levels and caps

Technology
type

Plant
capacity
(MW)

Maximum nonfirm power tariff
(US$/kWh) at
the
interconnection
point

up to 70

Maximum firm
power tariff
(US$/kWh) at
the
interconnection
point
0.085

Geothermal

Cap for firm
capacity
(MW)

Cap for nonfirm
capacity
(MW)

Wind

0.5–100

0.12

0.12

Biomass

0.5–100

0.08

0.06

200

50

Small Hydro

0.5–0.99
1–5.0

0.12
0.10

0.10
0.08

150

50

Biogas

5.1–10
0.5–40

0.08
0.08

0.06
0.06

100

50

Solar

0.5–10

0.20

0.10

100

50

700
300

Source: Renschhausen [71]

Kenya set a price ceiling for the FIT payments, rather than a fixed rate offer and the tariff build
up does not factor in inflation index price. The FIT is independent of government budget as the
utility pay the power producers directly for their power and pass on the costs of the tariffs to
their electricity customers as the policy states that grid operators shall recover from electric ity
consumers the portion of the feed-in tariff 85 % for PV and 70 % for the other technologies.
Power producers are responsible for grid interconnection costs and PPA are negotiated on a
case-by-case basis because the tariffs are not minimum tariffs that must be paid by the grid
operator, but maximum tariffs that must not be exceeded hence the IPP and the grid operator
can agree upon lower tariffs. A number of IPPs are operating under the FIT scheme such as
920 kW small hydro plant owned by the Kenya Tea Development Agency (KTDA), 5 MW
geothermal wellhead generator operated by KenGen, 2.2 MW Africa’s first grid-connected
biogas plant by Tropical Power Kenya, and as of 2014 around 60 power projects were approved
[70], [71], [72], [73].
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2.5.3 Tanzania
The FIT policy in Tanzania is based on mini-hydro projects generating between 100kW and 10
MW and the country uses Standardized Power Purchase (SPP) tariffs, which were formula ted
in 2008. The FIT eligibility include both on-grid and mini-grid interconnected generation and
eligible power projects are restricted to be at least 100 kW and export no more than 10 MW.
There is no tariff differentiation based on technology type, size, location or fuel type but tariff
is differentiated depending on whether the SPP is grid-connected or mini- grid. The policy
payment levels use the avoided cost methodology in calculating FIT prices rather than on
generation costs and payment currency is Tanzanian Shilling (TZS). For main power plants
connected to the grid, the average annual tariff is 152.54 TZS/kWh but during the dry season
(August to November), the rate is 183.05 TZS/kWh, and 137.29 TZS/kWh during the wet
season (January to July), while mini- grid systems it is 480.50 TZS/kWh. Standardized Power
Purchase (SPP) are valid for the duration of 15 years. The payment structure has a ﬂoor, which
is the agreed price in the year of signing a contract, and a cap is set at 150 % of the tariff price
agreed in the year in which the PPA was signed and the adjusted based on Consumer Price
Index. Tanzania FIT policy has supported 24.4 MW both biomass and hydropower plants and
there are an additional power projects of a combined 130 MW under construction. Recently,
the FIT scheme supported the first solar PV project of 208 kW capacity supplying electric ity
to 45 secondary schools, civic buildings, 10 health centres, 120 dispensaries, and businesses
centres across 25 village markets in the Kigoma region [72], [74], [76].
2.6 The Conceptual Framework
The core objective behind introducing FIT policy mechanism across the world is to foster the
deployment of electricity generated from renewable energy sources. Nevertheless, FIT designs
and remunerations levels vary significantly across the countries. In context of Malawi, the
objective of FIT scheme is to grant investment security and stable market for RE investors,
encourage RE investors to operate their power plants discreetly in order to maximize profits
and remove power generation bidding processes. With such specific objectives, it is necessary
to discuss the conceptual framework for FIT policy in Malawi.
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Independent variable

Dependent variable

Feed-in Tariff policy

FIT design and remuneration model


FIT price calculation
methodology

Renewable energy deployment



Fixed-price FIT payment



Premium-price FIT payment



Solar



FIT payment differentiation



Wind



Geothermal



Biomass

FIT Implementation


Eligibility



Biogas



Caps



Hydropower



ESCOM role



Interconnection & grid issues



Contracts & PPAs



Triggers and adjustments

FIT policy funding


Ratepayer funding



Taxpayer funding



International funding options



Supplementary funding means

Moderating Variables


Regulatory framework



Institutional capacity



Administrative complexity



Investors’ decision

Figure 2.4 FIT policy conceptual framework
Source: Author

36

Analysing FIT Policy for Malawi

Literature Review

Figure 2.5 Conceptual model of the main determinants for RE diffusion from the investors’ perspective
Source: Boie et al [76]

The conceptual framework provides the master plan for the research study. It helps in defining
FIT policy designs options and elements to accelerate the utilization of electricit y sourced from
renewables in so doing increasing electricity access rate. The conceptual framework outlines
the link between independent and dependent variable. To encourage RE deployment, the
government set long-term tariffs paid to producers to ensure a modest return on investment that
is differentiated based on each renewable technology type such as solar, wind and biomass.
ESCOM has a purchase obligation to buy all electricity from RE generators and grant
transmission and distribution of all RE electricity. The grid operators pay IPPs and transfer the
bill to electricity consumers in the power price build up that is, the cost recovery mechanism is
ratepayer based.
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To incentivise RE investments, FIT policy is used to attract project developers but there are
four major determinants that influence investor’s decisions to invest in RE projects as it is
recognised that not only supportive policy attracts investors but also the RE market structure
and a stable political and regulatory framework. The first determinant is political and economic
framework, which include the reliability of RE support policies that may not change completely
or abandonment of the present RE targets, anticipated profits in RE investments and many
more. The second is the electricity market structure and regulation such as removing barriers
to IPP, non-discriminatory access of power producers to the grid, guaranteed credible long term
PPAs etc. Grid infrastructure and grid regulation is the third determinant encompassing
interconnection guarantee and interconnection cost, purchase and dispatch requireme nts.
Lastly is administrative procedures for RE projects that comprise expenses to obtain permits,
cumbersome and lengthy administration processes, environmental impact assessments and
administrative processing fees and many more [76], [77].
The thesis addressed research gap in designing innovative FIT policy that can effective ly
attracting RE generators in Malawi and control policy costs. New implementation options are
presented and novel policy funding means was explored as overall project development costs
and lack of sustainable financing mechanisms have been identified as major constraints to
power project implementation in many countries. Macro structure of the main actors,
legislation, organizations and institutions that affect the successful implementation of the FIT
scheme were analysed because most of the actors involved have rules, regulations, level of
involvement, power and strategies. Overall, the principal aim of Malawi Energy Regulator y
Authority for introducing FIT policy is to increase the installed capacity of electric ity
generation from renewables.
2.7 Chapter Summary
This chapter has presented various policy instruments supporting renewable energy
deployment, with a focus on feed‐in tariffs policy design and elements. Germany FIT policy,
recognised as the most successful policy worldwide in RE deployment, has been discussed.
The EU member states feed-in tariff remunerations levels and payment calculatio n
methodologies have been outlined. The feed-in tariff policies of Algeria, Kenya and Tanzania
have been described briefly to illustrate the approach being taken in other developing countries.
The chapter has concluded with the major determinants that influence investor’s decisions to
invest in RE projects.
38

Analysing FIT Policy for Malawi

Methodology

Chapter 3 : METHODOLOGY
3.0 Introduction
This chapter presents the research methodology employed in line with the research objectives
and it indicates how data for the study was collected, analysed and interpreted in order to
answer the research questions, thereby meeting the purpose of this study. The chapter comprise
among other things research approach, research design, study population, determination of
sample size, sampling techniques, data collection methods, data collection instruments, quality
control, data collection procedures, data analysis, measurement of variables, and ethical
considerations.
3.1 Research Philosophy and Approach
The thesis used the research onion concept for research process and design, which was
developed by Saunders et al. [78] as it provides an excellent way to describe the stages that
must be followed when formulating an effective methodology and categorise the scientific path
from research philosophy to specific methods. Saunders categorised the research process onion
into six stages as shown in figure below and the stages are philosophy, approach, strategy,
choice, time horizon, techniques and procedures. In the outermost sixth layer, the research
philosophy has to be defined and this forms the beginning of an appropriate research approach,
which is utilized in the second stage. In the third stage, the research strategy is chosen and the
fourth layer articulates the time horizon. The fifth stage describes data collection methodology
used.
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Figure 3.1 The research onion
Source: Saunders et al [78]

A research philosophy refers to the set of beliefs regarding the nature of the reality being
investigated that involves the development of knowledge and the nature of that knowledge
[79]. This thesis apt pragmatism research philosophy in the outermost sixth layer because it
gives more freedom and focus on the method, techniques, procedures and using methods that
are well suited to meeting the research purpose. This pragmatic research philosophy is not
limited to a specific philosophy but pursue various approaches to collect and analyse data
instead of subscribing to one-way only [80]. In the fifth layer, the research approach used in
the thesis was the inductive approach as data was be collected then developed a theory after
data analysis that subsequently relate to the literature [78]. New insights with respect to
designing effective FIT policy for Malawi was gained and the theory developed based on those
insights.
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3.2 Research Design and Strategy
A research design is a plan, structure and strategy of investigation that is adopted in order to
obtain answers to research questions and is conceived for the purpose of collecting and
analysing evidence that makes it possible for the investigator to answer whatever questions the
investigator has posed [81], [82]. The research design provides the components and the plan
for carrying out the investigation and demonstrates how the major parts of the research study
coordinates. There are various research designs such as correlational, exploratory, descriptive
and explanatory research. This study employed the descriptive research design. According to
Kumar the descriptive research design, “attempts to describe systematically a situatio n,
problem, phenomenon, service or programme, or provides information” etc. [81] hence the
research endeavoured to study and describe systematically the FIT programme and provide
information about the scheme thoroughly. The research further explored policy funding
mechanisms and innovative design to limit the policy costs to make the FIT scheme effective
and sustainable. Thus, the research also took the form of exploratory research to some extent
with the objective to explore at national level the policy funding as little is known about the
subject matter and assess phenomena in a new light.
The fourth layer of the research onion describes the research strategies and there are seven
research strategies notably surveys, experiments, grounded theory, case studies, ethnography,
action research and archival research. The thesis used the survey as it entailed intervie w,
discussion and administration of questionnaires and this allowed the collection of a large
amount of data from a sizeable population. Moreover, the survey strategy is distinguished as
authoritative, giving the researcher more control over the research process and generates
findings that represent the whole study population. The survey approach enables to study large
numbers of people about their attitudes, and opinions on a topic [78], [83]. In the third layer of
the research onion, there are three research choices namely mono-method, multi- methods and
mixed methods. The thesis employed the mixed-method because it consisted the collection of
both qualitative and quantitative data and analyse both forms of data. Data analysis involved
quantitative and qualitative methods, but they were no combination in the analysis procedures
as each method had a specific dataset and analysed using techniques derived from quantitative
and qualitative methodologies separately [84].
In the second layer, the research onion outlines the two time horizons namely, cross-sectional
and longitudinal both depicts the time framework within which the research study is anticipated
for completion. This thesis utilized the cross-sectional time horizon because it often used in the
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survey research strategy besides being time constrained. This time horizon undertakes spatial
analysis and involves the study of a specific phenomenon in the case the Malawi FIT policy
for a specific period of time whereas longitudinal studies takes a very long period of time such
as repeated data collection to observe change over time for example every five years. The
innermost first layer of the research onion brings the techniques and procedures for data
collection and data analysis and methodological approach used in this thesis is outlined below
[78], [85].
3.3 Area of Study and Study Population
This study was conducted in Malawi. The study population consisted respondents from the
Ministry of Natural Resources, Energy and Mining; Department of Energy Affairs; Malawi
Energy Regulatory Authority. From the academia, three University that offer energy courses
were consulted namely Mzuzu University, The Polytechnic and Malawi University of Science
and Technology. Some stakeholders from power companies that were consulted include
Mulanje Energy Generation Agency (MEGA) and the grid operator ESCOM. Energy
researchers and stakeholders includes National Commission of Science and Technology
(NCST), Practical Action, Renewable Energy Industry Association of Malawi (REIAMA), and
Malawi Institute of Management (MIM).
3.4 Sample Size and Sample Determination
The study targeted power sector players with different backgrounds including policy makers
and regulators. To calculate sample size, Cochran’s formula based on proportion when the
population is infinite was used to determine sample size [86].
𝑧 2 𝑝𝑞
𝑛𝑜 = 2
𝑒
where no is the sample size, z is the selected critical value of desired confidence level, p =
proportion of the population having the characteristic, q = 1-p, and e is the desired level of
precision or sampling error. P is also called degree of variability, which describes the
distribution of attributes in the population. The more heterogeneous a population, the larger the
sample size required whereas the more homogeneous a population, the smaller the sample size
as large majority of the population have the attribute of interest [87]. In this thesis, the
population is homogenous as respondents have the attribute of interest as all the stakeholders
or respondents interviewed are experts and active players in the renewable electricity sector
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and influence policy decisions. As such z = 95 % confidence level, p = 90 % degree of
variability and e = ± 10 % sampling error. z = 1.96, p = 0.9, q = 1- 0.9 hence q = 0.1 and e =
0.1. sampling scheme is presented below.
𝑛𝑜 =

(1.962 )(0.9)(0.1)
(0.1)2
𝑛𝑜 = 35

Table 3.1 Sampling scheme

Population category

Sample size

Sampling Technique

Ministry of Energy/DEA

6

Snowball sampling

MERA

5

Purposive sampling

MZUNI

4

Purposive sampling

POLY

4

Purposive sampling

MUST

4

Purposive sampling

ESCOM

2

Snowball sampling

MEGA

1

Purposive sampling

REIAMA

4

Purposive sampling

Practical Action

1

Purposive sampling

NCST

1

Purposive sampling

MIM

1

Purposive sampling

KIA

2

Purposive sampling

Total

35

Source: Author

3.5 Sampling Techniques
The study used non-probability sampling techniques due to the respondent’s perceived
knowledge arising out of known experience that they have in the renewable energy field. The
probability sampling methods is also referred to as judgment or non-random sampling and is
well suited for research intended to generate new ideas that will be systematically applied later
[88]. Two types of non-probabilistic sampling technique were employed namely, purposive
sampling and snowball sampling. Purposive sampling was employed to select experts in
renewable energy to collect very informative data due to their vast knowledge and expertise
and the respondents were approached having a prior purpose in mind. Snowball sampling also
known as chain sampling is used whereby one interviewee is approached at a time and then is
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asked to refer the investigator to the other respondents [88]. Participants meeting the study
requirements recommended others interviewee with the same characteristics to be respondents
in the study. Snowball sampling is used when trying to access possible respondents that are
difficult to identify, relatively rare or difficult to reach populations [89].
3.6 Data Collection Methods
The research made use of three methods to collect data from various primary and secondary
sources. These are survey, interview and documentary review as shown in figure 7. The survey
involved the use of a semi-structured questionnaire. The semi-structured questionnaire were
deemed appropriate since part of the questionnaire offers respondents the choice of picking
answers from a given set of alternatives as such there was greater precision in terms of
measuring and validating the data gathered and numerous questions can be asked about a
subject. This allowed a broad range of data to be collected which ensures a more accurate
sample to gather targeted results from which to draw conclusions and make informed decisions
while the other part of the questionnaire allows respondents to qualify their responses [90].
Similarly, interviews involved the use of a semi-structured interview guide. The method of
interview using a semi-structured interview guide was deemed appropriate since most senior
management, principal officers and executives have vital information yet no time to fill in
questionnaires [91]. Documentary review was used to collect secondary data and relevant
literature to the research topic was analysed as secondary sources of data to supplement primary
data from survey and interviews.
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Figure 3.2 Data Collection M ethods

3.7 Data Collection Instruments
3.7.1 Questionnaires
Semi-structured

questionnaires

were used to gather primary data from respondents.

Descriptive research administering attitude, outlook and opinion questionnaires enabled the
investigator to pinpoint and describe the variability in discrete phenomena [78]. Questionna ires
were adaptable to objectives and respondents filled them in at their own convenience. The
questionnaire was used because it has proved to be an invaluable method of collecting a wide
range of information from a large number of individuals and it has greater validity of
information as the responses by the subjects are available in their own language and version
hence it cannot be wrongly interpreted by the investigator [91]. Additionally, questionna ires
are useful method in investigating success of use, user satisfaction and needs, expectations,
concepts, perspectives, priorities and preferences, values, attitudes and opinions and
understand the whole picture of the research area. Sound questionnaire design princip les
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focused on all relevant area such as question wording, question coding and how the variables
are categorized, scaled, and coded after receipt of the responses, question structure and
questionnaire appearance as shown below [92]. The questionnaire design used the following
level of measurement and measurement of variables; nominal measurement,

ordinal

measurement, and Likert type rating scale.

Figure 3.3 Principles of questionnaire design
Source: Sekaran et al [92]

3.7.2 Interview guide
A semi-structured interview guide was used to collect data from principal officers. Intervie ws
were chosen because they provide in-depth information about a particular research issue or
question. Still, interviews were chosen because they make it is easy to fully understand
someone's impressions or experiences, or learn more about their answers. According to
Sekaran, interviews are advantageous in that they provide in-depth data which is not possible
to get using questionnaires and offer flexibility to probe for details or discuss issues and new
factors might be identified, resulting in a deeper understanding of the important factors
operating in the situation [92]. The main goal of the interview was to gain a profound
understanding of policy scheme design and implementation challenges, which would also lead
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to a better understanding about the logic of the mechanism and perception of the performance
and changes to be made including funding the policy mechanism.
3.7.3 Documentary review
This involved a list of documents that are directly relevant to the research topic and research
area. In this case, the literature review encompassed government publications, reports and
minutes of committee, books, journals, magazines, organisations websites, reports from
different studies, conference papers, newspaper articles, internet, theses and dissertatio ns
related to the topic under investigation were reviewed. Background information about the
Malawi FIT policy was collected through the review MERA publications. Scientific journal
articles, reports and publications that evaluate the FIT design, implementation and the
performance of FIT policy instruments to support the development of renewable energy were
be reviewed.
3.8 Quality Control
3.8.1 Validity
Validity is the extent to which a construct or research instruments measure what they are
intended to measure. This research used the expert judgment to validate the content the
instruments. Content validity aims at providing assurance that an instrument such as intervie w
guide or questionnaire measures the content area so that items fully reflect the research contents
and objectives and to ensure that the measure possess adequate representative and
comprehensiveness set of items that tap the concept [92],[93]. To assess this, the two experts
or judges were consulted to evaluate the significance of each question in the instruments to the
objectives. These experts’ tasks were to link each objective with individual item, to measure
the relevance of the respective items to the content addressed by the objectives, and to judge if
the items on the research instrument adequately represent the content in the domain of interest
[94]. The experts rated each question on a 4- points rating scale as: 1 – not relevant, 2 –
somewhat relevant, 3 – quite relevant and 4 – very relevant. Content Validity Index (C.V.I)
was used to determine validity. The C.V.I defines “proportions of items rated relevant by both
judges divided by the total number of items in the questionnaire ” [94].
C.V.I =

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑡𝑒𝑚𝑠 𝑟𝑎𝑡𝑒𝑑 𝑟𝑒𝑙𝑎𝑣𝑎𝑛𝑡
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑡𝑒𝑚𝑠
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As recommended by Amin [90], for the instrument to be valid, the C.V.I should be at least 0.7
while Zamanzadeh suggests the C.V.I of at least 0.80 as appropriate if it is between 0.7 and
0.79, it needs revision and it is less than 0.7 it is eliminated [95].
3.8.2 Reliability
Reliability describes dependable measurement and it is the extent to which a research
instrument yields repeatable and consistent results across the various items when it is
administered again at a different point in time such as from occasion to occasion or
circumstance-to-circumstance [92]. To establish reliability, the research instruments was pilottested twice on two respondents from MZUNI, Department of Energy Studies and one
respondents from Practical Action at a time interval of one weeks. The reliability coefficie nt
obtained by this repetition method is called the test–retest reliability [92]. According to
Sekaran, test-retest reliability measures the extent to which the research instrument could
produce consistent and correlating scores when the instruments is administered to a set of
respondents, now and again to the same respondents under the same conditions. The results
from the pre-test was used to modify respective items in the research instruments but the higher
the score, the better the test– retest reliability hence the stability of the consistent measure over
time [92].
3.8.3 Gaining access and avoiding gatekeepers or brokers
Tracy [96] describes gatekeepers as individuals at research sites who actually has the power to
grant access to the site and permit a research study to be undertaken. The gatekeepers or brokers
decides whether or not to allow the researcher to undertake the research at their site on a number
of reasons. These may include individual’s unwillingness due to time required, lack of
ostensible research value in line with the organisation work, the topic’s nature requires
sensitivity information and doubts about investigator credibility and competence [78].
Nonetheless, soundness of mind and discretion in negotiating access is required to ensure the
researcher has access to the research site and preferred respondents. Law et al [97] defines
negotiating access as the “process of getting permission to approach people, or indeed to use
archive material or unpublished official statistics, as part of the research process.”
For this research, a meeting was held with the Senior Engineer for Renewable Energy at
Malawi Energy Regulatory Authority (MERA) as the organisation is the custodian of FIT
policy for Malawi. Additional strategies to help in gaining access and secure entry entailed
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using existing and developing new contacts such as friends; explaining clearly the purpose and
type of access required and the possible benefits to the organisation. Another strategy that was
used is the “known sponsor approach” whereby the researcher cited the research-fund ing
organisation that is African Union in order to establish credibility and legitimacy when making
the first approaches [98]. Furthermore, strategies like reciprocity, receptiveness to suggestio ns,
and demonstration of professional suitability were employed [98].
3.9 Data Processing and Analysis
The data collected from respondents was coded along with assigning each question and answer
codes, for data entry in SPSS. IBM SPSS Statistics version 22 was used to analyse data.
Similarly, RETScreen Expert was used for modelling policy analysis to calculate FIT rates or
prices. Kamuzu International Airport solar farm was modelled using RETScreen Expert under
six scenarios with a 10 % targeted internal rate of return on equity. The six scenarios and policy
options modelled are;
a) Is it a profitable investment if it was not a grant project?
b) How high does FIT need to be to attract investment or turn the project profitable?
c) How high does FIT need to be if tariff of $0.20/kWh escalating at 5 % annually?
d) How high does FIT need to be to attract investment if debt financing was 50% and
equity financing was 50 %?
e) How high does FIT need to be to attract investment if soft loan was provided?
f) How high does FIT need to be to attract Malawian investment (local investors) if 10%
capital incentive was provided, 50 % equity financing, 40 % debt financing and
electricity escalation of 5 % annually?
3.10 Research Ethics
Research ethics deals primarily with the interaction between researchers and the respondents
[99]. While conducting the study, principles of research ethics were strictly observed. The
objectives of the study were explained to the respondents with an assurance that the data is
needed for academic purpose only. Participation in the study was voluntary and subjects were
not pushed to respond to questions about which they indicated some discomfort that is the
principle of autonomy, informed consent and intrusiveness. Privacy, confidentiality and
anonymity was firmly observed. To ensure confidentiality, data storage, access and ownership
was clarified to respondents and data obtained on private matters was treated in secrecy. The
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risk of harm to subjects was totally avoided such as psychological stress, emotional distress,
erosion of self-confidence, legal liabilities, ostracism, damaging respondent’s reputation or
status, or relations with others [100], [101].
3.11 Chapter Summary
The chapter has outlined the methodology that was employed in the study. It has stipulated that
data was collected from both primary and secondary sources. The research onion has elaborated
the research philosophy, approach, strategy, choice, time horizon, techniques and procedures.
Two non-probability sampling techniques namely purposive and snowball sampling was used
to select respondents. Questionnaires were used as data collection tools and for modelling KIA
solar farm RETScreen Expert was used.
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Chapter 4 : RESULTS AND DISCUSSION
4.0 Introduction
This chapter outlines study findings in designing an effective feed-in tariff policy for Malawi
to attract investors in the electricity market. The chapter begins with explanation of the need
to establish clear objectives for FIT within the nation context and how to fund the policy cost
locally. The chapter conclude with modelling results for Kamuzu International Airport solar
farm under different policy options.
4.1 Feed-in Tariff Policy Design and Remuneration Model in Malawi
Malawi Energy Regulatory Authority (MERA) introduced feed-in tariffs in 2012 which is to
be revised every 5 years as of now it is due revision. The FIT tool has three objectives as
aforesaid; (i) facilitate renewable energy resource mobilization by providing investme nt
security and market stability for investors in electricity generation from renewable energy
sources (ii) reduce transaction and administrative costs and delays by eliminating the
conventional bidding processes (iii) encourage private investors to operate their power plants
prudently and efficiently so as to maximize returns. An analysis of the policy was done to make
it effective in attracting IPP into the Malawi electricity sector. Policy makers, regulators and
stakeholders totalling to 35 who have an invaluable role in formulating and shaping policy
direction were the respondents in this research and provided feedback on how effectively the
policy objective can be met. To begin with, there is a need to redefine policy objectives in view
of the current electricity status in the country notably power outages and low electricity access.
To drive rapid increase in the share of renewable electricity generation and accelerate
electricity access, well-established FIT objectives should be put in place that reflect Malawi’s
situation. A multi‐attribute decision making techniques was employed to select and weigh the
desired set of objectives from the respondents. Five objectives that need to be incorporated in
the FIT are outline below with each objective having a score of above 70%. Each objective was
measured on a four-point scale as a high priority, medium priority, low priority and not an
appropriate objective. Only those objectives who were chosen as high priority were selected
and weighed as shown below.
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Table 4.1 Policy objectives frequencies

Objective

High priority

Percent of Cases

Responses
N

Percent

Maximize RE generation

24

13.9%

75.0%

Develop certain quantity energy in a specified time period

23

13.3%

71.9%

Increase electricity access rate

27

15.6%

84.4%

Accelerate rural electrification

26

15.0%

81.2%

Diverse mix of RE resources through technology specific

23

13.3%

71.9%

2

1.2%

6.2%

Support smaller projects or business

9

5.2%

28.1%

Promote projects in specific geographic locations

9

5.2%

28.1%

Promote projects that can be implemented in short to medium

7

4.0%

21.9%

23

13.3%

71.9%

173

100.0%

540.6%

incentives
Minimize rate impact to retail customers of meeting RE
objectives

timeframe
Meet specific objectives in National Energy Policy (NEP) and
Malawi Renewable Energy Strategy e.g. energy mix
Total
Source: author

From table above, the Malawi FIT policy has to incorporate and prioritise the following
objectives in the policy design;
i.

To increase electricity access rate

ii.

To accelerate rural electrification

iii.

To maximize RE generation

iv.

To developing certain quantity energy in a specified time period in line with National
Energy Policy (NEP) and Malawi Renewable Energy Strategy

v.

To encourage diverse mix of RE resources through technology specific incentives

The above objectives interact with existing policies and create synergy with other policies such
as the National Energy Policy as well as Renewable Energy Strategy in addressing the
challenge of energy access. The FIT design elements and policy considerations that redefine
the current Malawi FIT to make it effective scheme in attracting IPPs are describe below. The
data collection was consultative in nature with policy makers, regulators and stakeholders and
the key findings are depicted in the subsequent figure.
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4.1.1 Technology eligibility
The Malawi Energy Regulatory Authority decided that six renewable energy technologies
should be eligible for tariff payment under the FIT mechanism depending on the resource
endowment of the country. These technologies are hydropower, solar, wind, biomass, biogas
and geothermal power. There is a diversification of supply by supporting a whole basket of
wide-range renewable energy technologies in Malawi under the FIT mechanism which ensures
necessary dispersed security of supply.
4.1.2 Tariff differentiation
There are several factors that are considered when determining the different prices offered to
generators such as technology type, project size, resource quality, e.g. average wind speeds,
specific location e.g. island or offshore winds, commercial operation date, ownership structure,
transmission access and transmission location. The Malawi FIT differentiate the tariff payment
on two factors technology type and project size. Following a consultation with policy makers,
regulators and stakeholders during data collection one more factor namely specific location has
been endorsed so that it should be included in the FIT policy as shown below;
Table 4.2 FIT Differentiation frequencies

FIT Differentiation

Responses
N
Percent

Percent of Cases

Technology type
Project size

35
27

30.7%
23.7%

100.0%
77.1%

Resource quality

6

5.3%

17.1%

Specific location

25

21.9%

71.4%

Commercial operation date

3

2.6%

8.6%

Ownership structure

1

0.9%

2.9%

Transmission access

10

8.8%

28.6%

Transmission location

7

6.1%

20.0%

114

100.0%

325.7%

Total
Source: Author

It is noteworthy that policy makers considered specific location to be added on top of
technology and project size which already exist in the FIT document because of Islands such
as Likoma Island which have no grid power. As mentioned earlier, among notable things stated
in the FIT policy document, the government hoped that the feed-in tariffs would eventua lly
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displace the existing very expensive diesel operated generator used for electricity production
on Likoma and Chizumulo Islands that has not happened to date. This is no wonder because of
the physical location it is not easy to access and building power plants on these locations will
require a high upfront costs compared to some other locations. Hence, to attract investors, there
is a need to offering varied payments to encourage project investment in particular applicatio ns
and multi-functionality. Differentiating tariffs by specific location will increase electric ity
access and rural electrification through mini-grids and will help the specific locations to attain
higher levels of RE penetration, making it conceivably to harness resources in difficult- toaccess locations [52].
4.1.3 Tariff calculation methodology
One of the central FIT design issues is the methodology used to establish the tariff or price
level offered in the scheme. Chapter 2 discussed the four approaches that are used to establish
the price awarded to IPPs namely the levelized cost of renewable energy generation, the value
of renewable energy generation either to society, or to the utility, offered as a fixed-price
incentive and lastly price offered based on the results of an auction or bidding process.
Regulators, policy makers and stakeholders consulted in this thesis supported the existing tariff
calculation approach to continue, that is, price be established based on the actual levelized cost
of renewable energy generation.
Table 4.3 FIT calculation methodology frequencies

Payment Calculation Approach
Actual levelized cost
Value to society
Fixed-price incentive
Bidding process
Total

Responses
N
Percent
29
54.7%
4
7.5%
7
13.2%
13
24.5%
53
100.0%

Percent of Cases
82.9%
11.4%
20.0%
37.1%
151.4%

Source: Author

The approach of establishing price offered to generators based on the actual levelized cost of
RE is the most commonly used and has been the most successful at driving RE deployme nt
worldwide [102]. The levelized cost approach establish the FIT tariff according to the cost of
renewable energy generation, plus a sufficient profitability so that a realistic costing of an
investment is done to avoid under-pricing or overpricing of the services and products offered
to investors. In this approach, all investment costs are to be calculated at the current year terms
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and takes into account such issues as capital cost, operation and maintenance cost, plant factor,
fuel cost, interest rate and return on equity.
4.1.4 Remuneration model
Offering a stable remuneration to generators that reflects the country’s economy ensures an
efficient and a well-functioning FIT scheme that attracts investors. There are seven differe nt
remuneration model on the market around the world and the existing model in Malawi is the
fixed price model which is market-independent FIT model. From this thesis work, regulators,
policy makers and stakeholders considered a change from fixed price model to fixed price
model with full or partial inflation adjustment because of the nation economy prone to infla tio n
fluctuations annually. The study finding are shown in the figure 4.2 below. Considering the
nation economy and the power sector status some remuneration models were deemed unviab le
in Malawi such as spot market gap model, front-end loaded tariff model and the variable
premiums model. A market independent FIT model is deemed viable in Malawi with 62.86 %
of the respondents choosing fixed price with full or partial inflation adjustment because
increase in inflation reduce the real value of power generators revenue [57]. As such, with
Malawi’s volatile inflation, offering fixed price model does not provide added security for
power generators against a decline in the real value of project income hence few investors
would be attracted to invest in the power sector with the existing FIT remuneration model.
Table 4.4 shows the average inflation rate for Malawi for the past 8 years.
Table 4.4 Inflation rate for M alawi from 2010

YEAR

INFLATION RATE

2010

6.3 %

2011

9.8 %

2012

21.3 %

2013

23.5 %

2014

24.5 %

2015

24.9 %

2016

20 %

2017

7.1 %

As of April 2018

9.7 %

Source: Reserve Bank of M alawi Report and Accounts for the years 2010-2018 [103]

56

Analysing FIT Policy for Malawi

Results and Discussion

Figure 4.2 M alawi FIT remuneration model results
Source: Author

Renewable energy projects have a high-upfront costs and mostly a great percentage of the
investment involves debt financing. Inflation can impact debt repayment and the other
operation costs, maintenance expenses, tax payment, insurance just to mention a few. To
account for inflation there is a need to set the rate using the proposed model to provide greater
value for IPPs and different approaches can be employed. Firstly, the inflation can be
adjustment annually for changes in the consumer price index (CPI) or inflation measured by
the Reserve Bank of Malawi. Second way to account for inflation is to have a pre-established
model or formula that adjusts the tariff rate to inflation and assumption about inflation which
can be calculated annually should be built into the model or formula. Lastly, adjustment can
be made to a percentage of the tariff rate, while a percentage of the inflation adjustment can be
reflected or added on the base tariff price offered [57].
4.1.5 Tariff structure and contract duration
The tariff structure should be set up as a fixed price over pre-established period of time of
which most respondents reasoned to be long term contracts of 15-20 years. This fixed price
contract will offer IPPs guaranteed multi-years’ revenue stream certainty that does not vary
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over the contract duration. This policy design and contract duration has an impact on investors
security, tariff rate stability, and FIT policy costs. As described above, the tariff setting is cost
based

on

the

actual

levelized

RE

generation

which

gives

generators

greater

confidence that they will get the target return within the stipulated time period. It is no wonder
that with this long-term 15-20 years’ contract duration, most respondents opted that the costbased tariff should be established on conservative basis as shown below.

Figure 4.3 Cost-based tariff establishment
Source: Author

This fixed-long contracts offer a greater duration of time over which the IPPs revenues can be
levelised and the tariff price can be correspondingly lower whereas shorter tariff payment
duration translate to designing a higher tariff rate such that the $/kWh payment is higher to
offer investors with the same targeted revenue within a short time frame. As such it can be
deduced that this design provides price stabilization and limit the policy costs.
4.1.6 Tariff adjustment approach
There is no clause in Malawi FIT document that stipulate how the tariff can be adjusted. The
document only mentions that the policy will be review every five years. The five-year term
elapsed in 2017 but up to now the policy has not been review. The thesis has consolidated
policy-relevant knowledge from regulators, policy-makers and stakeholders. Tariff adjustment
is one of those areas which is silent in the 2012 policy document. In this thesis three tariff
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adjustment approaches were explored namely inflation adjustment, tariff digression and index
to change in measure of value as shown below.

Figure 4.4 Tariff adjustment approach results
Source: Author

From the above figure, 71 % of respondents choose Malawi to use inflation adjustment
approach to adjust the tariff when the five-year period elapses, as the policy is reviewed or
subject to a periodic administrative review. Experiences curves should be used to determine
how much price to adjust. Some respondents suggested other approaches such as using triggers
to adjust the tariff rate. Triggers are threshold that can spark tariff payment adjustment once
the set target is reached or surpassed such as attainment of certain capacity (MW) or policy
cost. With the volatility of inflation in Malawi as aforementio ned, it is no surprise that
regulators, policy makers and stakeholders consulted recommended inflation adjustment
approach. This is to attract investors into Malawi electricity market and to ensure that
generators realize the target rate of return. Administrative reviews will provide a platform to
get the price right by track changes and emerging market trends to avoid overpaying or
underpaying.
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4.2 Malawi Feed-in Tariff Implementation and Challenges
The FIT scheme offers an interconnection guarantee to all IPPs so that there is no delay in
connecting eligible technologies. All eligible plants have a guaranteed priority grid access
which mandates ESCOM to prioritize connecting all renewable electricity generation facilities
into the nation grid. The policy obliges ESCOM to construct or upgrade the grid network
necessary to accommodate interconnection of renewable energy power plants. This also
include construction of new substations. Furthermore, this network upgrade has a cost recovery
rule authorizing ESCOM to recovery the expenses from the tariffs charged on the power
consumers [33]. However, the policy does not specify who will bear the expenses of
interconnection cost from the power plant to the point of connection.
With ESCOM responsible for network upgrade, Malawi should implement “shallow approach”
to interconnection cost whereby the IPPs will pay for expenses to connect to the grid up to the
nearest point of connection, but not expenses for upgrading electricity grid network. The
converse is called “deep approach” where the IPPs is required to cover for both the expenses
of connecting to the grid at the point of connection and associated grid connections expenses
such as electricity grid upgrades or electricity network reinforcement [60]. Since Malawi FIT
rate are calculated based on the levelized cost of RE generation there is a need to factor in these
shallow approach interconnection costs into the tariff rate. This policy option has an
implication on policy cost as building the interconnection expenses into the tariff rate will
increase total policy costs. On the other hand, it increases investor’s security because electric ity
consumers bear a portion of the interconnection cost to the grid and grid reinforcement.
The nation FIT policy has also the purchase obligation which oblige ESCOM to purchase,
transmit and distribute all renewable electricity from IPPS. This purchase obligation guarantees
investors security and reduces investment risk as ESCOM cannot decline to purchase any
renewable electricity generated for sale by IPPs under the FIT policy and dispatch into the
nation electricity grid network. Nevertheless, the FIT does not mention forecast obligation for
intermittent renewable resources such as wind power or large-scale solar power to help match
supply to demand. For renewable energy sources that are highly weather-dependent there is a
need for IPPs to forecast their power generation to help ESCOM balance the total power supply
on the electricity network system to facilitate reliable and uninterrupted power supply. Typical
example is Spain which oblige all generators with power projects more than 10 MW to forecast
their anticipated power supply 30 hours in advance before a day starts [52].
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There is also another implementation option which most policy makers, regulators and
stakeholders deem viable, the introduction of non-utility purchase agreements (PA) as shown
in figure below. The non-utility purchase agreements option will allow generators to sell their
power directly to third parties or sell through bilateral contracts with consumers.

Figure 4.5 Non-utility purchase agreement results
Source: Author

These Non-utility purchase agreements (PA) can have a wide application in sugar factories, tea
estates as well as in the Islands such as Likoma and Chizumulo Islands where the governme nt
has for long sought to replace the expensive diesel genset which are costly to run. Likoma
Island is no connected to ESCOM nation transmission network because of the physical location
being barred by Lake Malawi. In such areas, the non-utility purchase agreements will offer the
generators

purchase

guarantee

and

revenue

stream

certainty.

In

addition,

this

option can allow IPPs to sell power directly to customers at electricity price that may be lower
or at par with the retail market price offered by ESCOM and the overhead expenses will be
covered under FIT.

The Malawi feed-in tariff policy has faced a number of challenges to its implementation and
the challenges reported by regulators, policy makers and stakeholders are as follows;
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a) No stakeholder involvement
b) Lack of technical expertise
c) Policy funding
d) Low end-user tariff being charged by ESCOM utility
e) Public willingness to pay
f) Political interference
g) Grid capacity
h) Low tariff

The first notable challenge with the Malawi FIT policy there was no stakeholder involve m e nt
during policy design or policy development process was not consultative enough. It was noted
that MERA hired a consultant who developed the FIT policy but in real sense the consulta nt
copy pasted the Kenyan 2010 FIT policy. An analysis of the two documents indicated that 95
% of the material are similar from the onset beginning with the objectives, design criteria and
implementation procedures. The consultant mostly replaced the word Kenya with Malawi and
in terms of tariff rate the consultant was just adding 1 or 2 cents to tariffs for differe nt
technologies to make a difference. Yet these are two different nations with different economic
growth, debt financing, interest rate, inflation rate even electricity access rate is quite differe nt
hence they cannot pursue same FIT policy objectives, same policy design or expect to attract
investors at the same pace or almost the same. In short, there is no “one-size-fits-all solutio n. ”
It is undeniable fact that Kenya is a giant nation compared to Malawi economically as such it
is no wonder that Kenya FIT attracted investors adding 69.5 MW within 4 years while in
Malawi there is no even a single IPP feeding into the nation grid. The Mumias Sugar biomass
plant has the installed capacity of 29 MW, O Power geothermal 40 MW while Imenti Tea
Factory installed 0.5 MW small hydro totalling to 69.5 MW [104]. The Malawi FIT was design
out of the nation context including the objectives set forth. This approach was short-sighted in
terms of policy design and formulation.
Policy development consultation initiative should ensure openness and inclusivity of all
stakeholders. FIT development should be consultative so as to design or develop solutio ns
which will work and attract IPPs and the consultation help to determine how the policy is
addressing the energy access challenge and development needs of Malawi. The second
challenge mentioned is lack of technical expertise. This is in line with FIT policy design, the
tariff rate calculation methodology and drafting the power purchase agreements. To address
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this shortage in May 2016, the government in conjunction with Power Africa hired an advisor
who was embedded in ESCOM to work directly as part of the utility in facilitating private
sector investment in the power sector. The advisor is funded by United States Agency for
International Development (USAID) to assist ESCOM in negotiation and drafting Power
Purchase Agreement with IPPs [105].
Thirdly, policy funding is another challenge. There is no practical mechanism in place detailing
how to fund the policy cost for policy sustainability. The Malawi FIT policy state that ESCOM
shall recover from electricity customers 70 % of the portion of the FIT on the following
technologies; wind, hydropower, biomass, biogas and geothermal. For solar power, the policy
lay down that ESCOM shall recover 85 % of the portion of FIT from electricity customers. The
policy does not explain how the remaining 15 % or 30 % will be reclaimed. Relatedly, the rates
in the FIT policy are higher than the existing end-user tariff. USAID in its publication on
“Malawi Power Africa Fact Sheet” describes the electricity market price as non-cost reflective
[105]. This poses a challenge as to how ESCOM will be able to pay for electricity purchased
from RE generators. The question usually is who will fund the gap? This makes generators
request for sovereign guarantees from government but the latter does not issue any. A sovereign
guarantee “is a promise by the government to discharge the liability of a third person in case
of his default.” This is in-line with the fourth challenge outlined below.
Furthermore, public willingness to pay is another challenge particularly due to two major
reasons. Firstly, the nation suffers frequent power outages hence when there is a proposal to
hike electricity rate base most people rebuff such calls for a simple reason that ESCOM cannot
increase the electricity price while there is no power. People argue that ESCOM has to supply
reliable power then people will pay for the power consumed but not for blackouts. Secondly,
most of the household consumers relying on the heavily subsidized electricity market price
hence creating the problem of affordability since FITs are mostly subsidy free.
Political interference is another challenge. Most stakeholders described this as lack of
seriousness by government or lack of political will particularly in offering sovereign guarantees
requested by IPPs in accordance with the current FIT policy design. Pertinently, the marketing
price of electricity is controlled by MERA which lead to ESCOM losses as the existing price
is not cost-reflective. When ESCOM make a proposal to increase the electricity price MERA
which is a government parastatal body most of the times disapproves the suggested new tariffs
and the government opt for subsidy to cushion ESCOM in order to secure general elections
votes. In fact, electricity tariffs are heavily subsidies in Malawi. For instance, domestic, prepaid
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customers on single phase supply the electricity unit charge per KWh is 46.30 MWK (0.06
¢/kWh) yet the feed-in tariff price for the same hydropower source outlined in the policy

document is 10.0 ¢/kWh). This means changes in inflation or forex exchange rate is covered
by government without passing through to ratepayers. It is no surprise that in May 2018,
ESCOM requested a bail out from government amounting to 54 billion MWK (72 millio n
USD) but Secretary to the Treasury explained that government could not bail-out the
corporation’s operations for doing so would collapse the economy [106].
Additionally, another notable challenge is the nation grid capacity. A grid study undertaken by
Management and Engineering Technologies International (METI) revealed that as of 2016 the
electricity network infrastructure in Malawi could only accommodate an additional of 70 MW
maximum integration into the grid. The study findings disclosed that the maximum solar power
plant an IPP could build was 17.5 MW as an intermittent renewable resource. As such the
southern and central meshed transmission system could connect multiple 17 MW maximum of
solar power plants whereas the northern radial transmission network could accommodate a
maximum of 15 MW multiple power plants [107]. The Millennium Challenge AccountMalawi in September 2013 began the rehabilitation, upgrading and modernisation of the
Malawi electricity network and through the project Malawi will have the first ever 400 kV
transmission lines by 2018. The Millennium Challenge Corporation and the World Bank’s
transmission and distribution network upgrade shall provide a secure and reliable transmis s io n
network which will accommodate and connect many generators. The transmission network
upgrade project is expected to complete in 2022 but as of 2018 the grid capacity study indicates
that IPPs connections up to 300 MW are possible in the electricity network [107].
The last challenge faced in implementing FIT policy is the low tariff level being offered to
investors. Low tariff discourage private investment in the power sector as the projects are seen
to be unprofitable. In measuring this variable, a Cronbach’s Alpha reliability test was carried
out in SPSS and the results are shown below;
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Table 4.5 Low tariff reliability statistics

Item-Total Statistics
FIT Tariff

Scale Mean if Scale Variance
Item Deleted

if Item Deleted

Reliability Statistics
Corrected Item-

Cronbach's

Cronbach's

Total Correlation

Alpha if Item

Alpha

Deleted

.833

Current hydropower tariff

13.13

14.395

.597

.814

Current solar tariff

14.07

17.582

.413

.842

Current biomass tariff

13.53

15.982

.698

.790

Current biogas tariff

13.53

15.706

.742

.782

Current wind tariff

13.47

14.809

.760

.773

Current geothermal tariff

13.77

16.599

.494

.828

Source: Author

Cronbach’s Alpha analysis was conducted on the current feed-in tariff rate and it was found
that the scale’s alpha was 0.833 which surpassed the minimum threshold of 0.7 Cronbach’s
Alpha reliability test. The .833 indicate that the scale has an adequate level of inter- ite m
reliability. Further analysis revealed that by deleting any item, the alpha level would still be
above 0.7. The summary of respondent’s statistics measuring level of satisfaction with the
current FIT tariff rates is shown in the table below.
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Table 4.6 Level of satisfaction with current tariff rates

Frequency

Percent

Valid Percent

Current hydropower

Strongly disagree

5

14.3

14.3

tariff

Disagree

6

17.1

17.1

Not sure

6

17.1

17.1

Agree

12

34.3

34.3

Strongly agree

6

17.1

17.1

Total

35

100.0

100.0

Strongly disagree

8

22.9

22.9

Disagree

15

42.9

42.9

Not sure

7

20.0

20.0

Agree

5

14.3

14.3

Strongly agree

0

0

Total

35

100.0

Current biomass

Strongly disagree

3

8.6

9.4

tariff

Disagree

8

22.9

25.0

Not sure

13

37.1

40.6

Agree

8

22.9

25.0

Strongly agree

0

0

Total

32

91.4

No response

3

8.6

Strongly disagree

4

11.4

12.1

Disagree

9

25.7

27.3

Not sure

12

34.3

36.4

Agree

8

22.9

24.2

Strongly agree

0

0

Total

33

94.3

No response

2

5.7

Strongly disagree

4

11.4

11.4

Disagree

12

34.3

34.3

Not sure

6

17.1

17.1

Agree

12

34.3

34.3

Strongly agree

1

2.9

2.9

Total

35

100.0

100.0

Current geothermal

Strongly disagree

8

22.9

23.5

tariff

Disagree

7

20.0

20.6

Not sure

12

34.3

35.3

Agree

7

20.0

20.6

Strongly agree

0

0

Total

34

97.1

No response

1

2.9

Current solar tariff

Current biogas tariff

Current wind tariff

Source: Author
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From table above, it is clear that most policy makers, regulators and stakeholders disagree with
the current tariff rates offered to investors which are regarded to be low to attract IPPs into the
electricity market as low tariff are not appealing to investors. Even though some IPPs have
shown formal interest in the electricity market, it was reported that most of the IPPs have
negotiated with the government to increase the tariff rate to make their projects profitable and
cost reflective. This means that if the IPPs are to invest in the power sector, they will be offered
special rate that are above the existing rate outlined in the FIT policy. For instance, the Global
Status of Renewable Energy 2017 and 2018 by REN 21 reveals decline in prices or rapid falling
costs, particularly for solar PV modules and onshore wind power. The reports outlined the
levelised cost of solar energy generation in Africa was between 0.9 to 0.26 USD/kWh in 2016
while in 2017 it ranged between 0.8 to 0.22 USD/kWh. Yet in 2012 when the FIT was adopted
in Malawi, typical solar energy costs ranged between 20-37 US cents/kWh. [108], [109], [110].
The feed-in tariff price for solar generated power was chosen to model Kamauzu Internatio na l
Airport (KIA) solar farm using RETScreen as more respondent indicated that the solar tariff
rate is very low and does not reflect the actual levelized cost of solar power generatio n.
Furthermore, KIA solar electricity was chosen because it is the only project that is connected
to the nation grid despite that the project was a grant from JICA and the solar farm is operated
by KIA not IPPs but the findings reflects the truth of the investment and operations cost of
solar power in Malawi.

4.3 FIT Policy Funding and Limiting Policy Cost
Policy funding is critical as it impact investors security, electricity market growth, long- term
vision of the policy and sustainability. Several ways to fund the Malawi FIT was identified by
policy makers, regulators and stakeholders namely:
a) Fuel levy
b) Electricity levy
c) Ratepayer
d) Maximising EFD tax collection
e) International funds
To begin with, most respondents suggested fuel levy to be the most viable option to fund the
policy. Malawi has six levies built into per litre price of fuel as follows; “energy regulator y
levy, charged at K10 per litre of landed petrol, diesel and paraffin; rural electrification levy
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charged at K37.11 for petrol, K36.71 for diesel and K29.19 for paraffin; price stabilisation fund
at K22.61 for petrol, K22.21 for diesel and K21.30 for paraffin; fuel storage levy at K5 per litre
of landed petrol, diesel and paraffin; Malawi Bureau of Standards (MBS) cess levy at K0.89
for petrol, K0.88 and K0.84 and road fund levy at K90.57 for petrol and K89.73 diesel” [111].
The rural electrification levy is dedicated to connecting new customers by expanding the
electricity network to different trading centres as a way of increasing electricity access for
people in peri-urban and rural areas.
The respondents suggested introduction of FIT levy or rethinking the rural electrification levy
which funds the Malawi Rural Electrification Program (MAREP) so that the fund should be
used in power generation then connect new customers as opposed to the current trend of
connecting more trading centres and new customers yet the generation capacity is still the same.
Similarly, the MAREP fund can be divided so that half of the amount can be used to pay IPPS
and the other half connecting new customers to the grid. For instance, in June 2017, the
Minister of Natural Resources, Energy and Mining announced that MAREP phase 8 will
electrify 336 trading centres across the country by end 2018 to the tune of MWK 30 billio n
(USD 40 million) [112], [113]. According to Annual Economic Report of 2016, the initia l
budget was MWK 16 billion (USD 21 million) targeting 122 trading centres but the funding
was increased to target many trading centres [114]. Such huge amount of money can be shared
into power generation by funding FIT policy and rural electrification. Likewise, respondents
suggested introduction of electricity levy in price build-up on the electricity tariff charged by
ESCOM.
The third way to fund the policy is through ratepayers. This means any added cost should be
factored into electricity rate base charged to all power consumers. Adjusting end-user tariffs
can ensure that all costs associated with FIT are passed on to the consumers. ESCOM will pay
the power producers the wholesale price directly for their power and pass on the costs to
electricity consumers in the electricity bills via a surcharge on customer’s electricity bills.
Respondents mentioned that the existing customer differentiation should be implemented in
the ratepayer funding that is domestic customers, general customers, low voltage supply for
industrial users, medium voltage supply for industrial users etc. the ratepayer should not be an
equivalent distribution.
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Furthermore, respondents noted that most shops across the country do not have Electronic
Fiscal Device (EFD) machine or have them but do not print receipts for goods purchased. To
finance FIT, the government should emphasize revenue collection so that everyone who is
supposed to pay tax especially Value Added Tax (VAT) has to pay and use the revenues
prudently

for economic development

including

investment

in electricity

generatio n.

Maximising revenue collection will make a leeway to finance different programmes such as
FIT policy cost. Some respondents cited Ethiopia as a good example worth emulating because
the Ethiopian government intensified EFDs and the revenue collected is prudently used for the
nation development notably investment in power generation. What’s more, respondents
suggested that EFD should be mandatory in Malawi in all shops with stiff punishment for tax
evasion to all businesses that dodge tax net by either operating without EFD or non-issua nce
of tax invoices despite having the machine. Recently, the Malawi Revenue Authority (MRA)
introduce a campaign called “Lisiti Langa Promotion” whereby customers won various prizes
for demanding an EFD receipt every time they purchased goods. This was a good initiative
even though it has loopholes that some business will continue operating without EFDs as there
are no punitive measures.
Lastly, policy makers, regulators and stakeholders recommended that Malawi should take
advantage of the existing international FIT policy fund to supplement locally generated funds.
There are several international funding options supporting FIT policy in developing countries.
These include Global Energy Transfer Feed-in Tariff (GET FiT) by Deutsche Bank, Green
Power Africa, Nationally Appropriate Mitigation Actions (NAMAs) and the Green Climate
Fund. These international funds encourage private sector investment in power sector as it
increases investors security and de-risk IPPs investment in the power industry in developing
countries.
Three ways to limit policy cost were explored these are caps, payment level adjustment and
competitive bidding. An overall policy cost control mechanism from the outset is vital to
balance policy benefits while bounding policy costs as FIT provide strong incentive for IPPs.
Lack of policy cost containment can create an overwhelming rush of RE development resulting
in either extreme profits for generators or failure to pay IPPs due to electricity oversupply or
influx in RE investment. The Malawi FIT policy has individual project size caps as shown
below:

69

Analysing FIT Policy for Malawi

Results and Discussion

Table 4.7 M alawi FIT policy caps

TECHNOLOGY

CAP (MW)

CATEGORY

Hydropower

150

Firm power

50

Non-firm power

100

Firm power

50

Non-firm power

200

Firm power

50

Non-firm power

100

Firm power

50

Non-firm power

Wind

200

Cumulative

Geothermal

200

Cumulative

Total

1150

Solar

Biomass

Biogas

Source: Author

It was noted that investors have shown formal interest in solar, hydro and biomass which are
considered to be viable in Malawi. Wind power resource feasibility study was complete under
Wind Energy Preparation Programme (WEPP). Policy makers, regulators and stakeholders
recommended capacity-based program size caps rather than the current individual project size
caps which indicates that Malawi will not attain the target MW because some of the renewable
resources are not attractive to investors such as geothermal. That being said, Malawi will fall
short of the target as some RE resource under FIT will remain unexploited. Malawi should set
the overall target for RE development under FIT to a known MW capacity then closely monitor
so that the investment in RE generation does not surpass the envisage capacity. Once the
capacity block is achieved, Malawi can employ payment level adjustment mechanism to
control policy cost and benefit from technology cost reductions. Program size caps will deter
creation of mass markets that can be costly to ratepayers while promising to be an effective
way to limit the policy costs over a period.

4.4 Modelling Feed-In Tariff for Kamuzu International Airport Solar Farm
Kamuzu International Airport (KIA) solar farm was a grant project from Japanese governme nt
built in 2013 under the supervision of Japan International Corporation Agency (JICA) Malawi.
The grant solar project costed a total amount of USD 8.3 million and generate a maximum of
830 kW. This is the first ever and only power generation facility with connection to the ESCOM
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grid. The system consists 3540 Panasonic solar panels with 200 panels connected in block. The
panels are titled at 19 °C facing equator. The solar farm has Nissin Electric 9 inverters with
each inverter having a rated output capacity of 100 kW and operating at 95 % efficiency. The
solar farm has no battery bank. The solar farm has 50 panels and one invertor as spares parts
and periodic costs mainly for replacing faulty components were bought in advance by JICA.
Policy makers, regulators and stakeholders were asked to suggest the percentage of Internal
Rate of Return (IRR) on equity that should be paid to investors so that a reasonable level of
profit is realized for their investment. The results are shown below;

Figure 4.6 Percentage of IRR on equity
Source: Author

From figure above, 62 % of the respondents suggested a 10 % IRR on equity paying to
investors. This was deemed to be sufficient incentive to attract investors into the power sector.
The respondents were deliberately asked to suggest the pre-tax percentage on IRR because part
of this policy analysis will involve modelling as such the percentage suggested by many
respondents will be used for policy options analysis with RETScreen Expert.
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KIA site information
System capacity: 830 kW
Tilt angle: 19 °C
Total system cost: USD 8.3 million
Total O&M per year: USD 1440
Inflation rate (for O&M): 10 %
Project life: 20 years
Feed-in tariff: USD $ 0.20/kWh
Inverter replacement after 12 years
No debt financing

Test scenarios and policy options (target 10 % IRR on equity)
a) Is it a profitable investment if it was not a grant project?
b) How high does FIT need to be to attract investment or turn the project profitable?
c) How high does FIT need to be if tariff of $0.20/kWh escalating at 5 % annually?
d) How high does FIT need to be to attract investment if debt financing was 50% and
equity financing was 50 %?
e) How high does FIT need to be to attract investment if soft loan was provided?
f) How high does FIT need to be to attract Malawian investment (local investors) if 10%
capital incentive was provided, 50 % equity financing, 40 % debt financing and
electricity escalation of 5 % annually?
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4.5 RETSCREEN Results
a) Is it a profitable investment if it was not a grant project?

The solar farm project is not profitable as cumulative cash flow never goes past 0 and IRR on
equity is -0.87 %. Simple payback is beyond the project life. The graph is linear because
electricity is not escalating the FIT is fixed. In a nutshell, this is not an attractive investme nt
for IPPs.
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b) How high does FIT need to be to attract investment or turn the project profitable?

To turn the project to profitability the FIT has to be $ 0.51 kWh and investors will earn a 10 %
IRR on equity. The equity payback and simple payback period of the project at this $ 0.51 kWh
rate is 9 years of which IPPs would be attracted. The discount rate is 10 % and IRR on equity
is also 10 % and indeed the Net Present Value is 0. Benefit-Cost ratio of 1 is an indicative of
profitable of the project. The $ 0.51 kWh is high because of the overhead costs considering the
nature of solar project was public and it involved bilateral aid.
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c) How high does FIT need to be if tariff of $0.20/kWh escalating at 5 % annually?

Electricity export escalation rate is the projected annual average rate of increase in electric ity
export rate over the life of the project and apply rate of inflation to the value of electric ity
export rate. At escalation rate of 5 % which is half of the inflation rate, the FIT rate has to be $
0.34 kWh. Because the electricity rate is escalating the equity payback is 10 years while simple
payback period is 13 years. Equity payback represents the length of time it takes for the IPP to
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recoup its own initial investment out of the project cash flows generated. If the electric ity
escalation rate was 10 % annually from this scenario FIT rate would be $ 0.22 kWh.
d) How high does FIT need to be to attract investment if debt financing was 50% and
equity financing was 50 %?

The project would need a FIT rate of $ 0.67 if it involved a debt financing of 50 %. The debt
interest rate was 23.75 % for commercial banks in 2012 according to statistics from Reserve
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Bank of Malawi when the KIA project was being initiated. The simple payback is 7 years
whereas the equity payback is 12 years. The simple payback represents the length of time it
takes for a proposed project to recoup its own initial cost, out of the revenue generated without
taking into account debt repayment. The graph shows export income flow upsurge after 10
years because the debt financing would be repaid.
e) How high does FIT need to be to attract investment if soft loan was provided?
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The soft loan means a debt interest rate of 13 % used by Reserve Bank of Malawi instead of
23.75 % used by commercial banks. If Malawi was to implement that policy option for IPPs
the FIT would be $ 0.54 kWh which would allow the IPPs to earn a 10 % IRR on equity.
f)

How high does FIT need to be to attract Malawian investment (local investors) if 10
% capital incentive was provided, 50 % equity financing, 40 % debt financing and
electricity escalation of 5 % annually?
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Capital incentive is an option to soft loan. If the government cannot provide soft loan with
interest rate equal to the lending rate offered by Reserve Bank of Malawi to commercial banks,
then the government can provide capital incentives as a policy option. This capital incentive
can encompass rebate, contribution, grant, subsidy in this scenario a 10 % contribution or grant
on the initial cost of the project to encourage Malawi businesses to invest in the power sector.
With an escalation of 5 % annually the FIT rate would be $ 0.39 kWh with a simple payback
of 10 years and equity payback of 12 years. The same scenario but with an escalation of 10 %
the FIT rate would be $ 0.25 kWh.
4.6 Chapter Summary
The chapter has presented FIT policy design that can attract IPPs following consultation with
policy makers, regulators and stakeholders. Notable challenge with the Malawi 2012 FIT
policy design there was no stakeholder consultation in Malawi the consultant copy pasted the
Kenyan 2010 FIT policy as such it was design out of Malawi context. Other challe nges
presented include policy funding, grid capacity and low tariff offered to IPPS. To ensure
investors security, fuel levy, electricity levy, ratepayer and maximising EFD tax collection have
been explores as some ways to fund the FIT policy.
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Chapter 5 : CONCLUSION AND RECOMMENDATIONS
Regulatory policy instruments to promote renewable electricity generation have taken on
increasing importance in many countries and states. The widely deployed and successful policy
instruments for encouraging generation of electricity from renewables in the world are feed- in
tariffs (FIT) and Renewable Energy Portfolio Standards (RPS). Among the existing policy
instruments to accelerate renewable energy deployment, FIT policies are the versatile,
accounting for the worldwide greatest propagation of renewable energy generation than all
other renewable energy policy scheme. Malawi is no exceptional it adopted the FIT policy in
2012 to attract more players in the power sector to generate electricity in the following eligib le
technologies under the Malawi FIT policy; hydropower, solar, biomass, biogas, wind and
geothermal. The major challenge with the 2012 FIT policy there was no stakeholder
consultation in designing the policy as such the policy missed some features of good policy
making like forward looking, outward looking, evidence-based and inclusive. This is one of
the challenges discussed in this study that has failed the FIT policy to attract any IPP apart from
low tariff level.
Based on the study findings, the following recommendations are made;
a) The tariff rates presented in the policy document ought to be reviewed, redesigned to
reflect and track the actual cost of electricity generation in Malawi, technology learning,
technology change and reflect cost reductions considering recent improvements in
various renewable energy technologies such as wind. Majority of the respondents
disclosed that they are unsatisfied or disagree with the current level of tariff rates being
offered. Relatedly, report of REN 21 on the Global Status of Renewable Energy 2017
and 2018 for instance, revealed a decline in prices or falling costs, mainly for solar PV
modules and onshore wind power. The reports outlined the levelised cost of solar
energy generation in Africa was between 0.9 to 0.26 USD/kWh in 2016 while in 2017
it ranged between 0.8 to 0.22 USD/kWh while for other technologies cost of generatio n
is somewhat high.
b) The FIT policy must be gazetted. The 2012 FIT policy was not gazetted meaning it has
no legal backing. By gazetting the policy, the laws will give the policy legal authority
that is the laws will legitimize FIT policy and gazetting shall be an official publicis ing
of policy.
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c) Stakeholders should be involved during design and review of the policy. Policy makers,
regulators and stakeholders must be involved in all the stages of policy cycle; agendasetting, policy formulation, decision making, implementation, and evaluation. This
shall increase level of public impact by getting feedback on the design, analysis, policy
options and decisions and this will help MERA to design an effective FIT policy that
shall attain the policy objectives, provide investors security and attract more IPPs in the
electricity market. As the FIT is due for review this year after five years of its adoption
in 2012, the evaluation process should involve stakeholders.
d) The objectives set in the policy document ought to be redefined to reflect real issue of
energy access challenge. All the prevailing objectives are investors centred, nonreflecting the current electricity situation in Malawi. The first stage of policy
formulation is agenda-setting which list problems or issues in a society or nation
requiring serious attention and it gains public or elite attention. The country has 10 %
electricity access rate, this is the challenge that has to be addressed and it must be a
clear priority as cemented by many respondents. The objectives stipulated in the policy
document such as providing investor security, minimising administrative cost, delays
etc. all should be by-products or benefits of a well-designed FIT policy to IPPs. When
designing the policy it has to be people-centred focusing on increasing electricity access
rate, accelerating rural electrification and maximize RE generation. If these objectives
are prioritized in the policy, it will make a leeway for policy-makers, regulators to
design a stimulus package or tariffs that are appealing to investors and that provide
investors security.
e) A stable funding mechanism should be established. This has an impact on investors
security, Malawi electricity market growth and longevity of the policy. The FIT fund
should not be vulnerable. Fuel levy is deemed as one of the stable options.
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(a) Facility
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(b) Energy Model

(c) Emission Analysis
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Research Grant Expenditure
ITEM

QUANTITY

MWK

USD

10

45000

61.2244898

Telephone airtime

-

10000

13.60544218

Printing (Questionnaires &
Interview guides)

80

369000

502.0408163

Note Books
Pen and Pencils
Ruber Eraser

2
8
1

3000
3500
1000

4.081632653
4.761904762
1.360544218

Internet Modern & Start-up
bundles

1

352500

479.5918367

Telephone interviews (airtime
& units)

-

96000

130.6122449

Internet Smart Data Bundles

-

87000

118.3673469

International flight

Algeria to Malawi (return
ticket)

-

127820DA

1183.519

Data analysis

RETScreen & SPSS Software
training

-

120000

163.2653061

Report writing and
production

Printing (4 research report
and 4 internship report)

-

248400

337.9591837

Test–retest of
research instruments

Data collection

DESCRIPTION
Printing (Questionnaires &
Interview guides)

Total

3000

92

