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Executive Summary

Introduction

The purpose of this paper is to review trends,cedi plans and programmes for increasing
access to energy services in Ghana by the year @0d%eyond. The review, which is being
undertaking as a key component of the GIS-basedgigm&ccess Project, seeks to complement
existing policies, plans and recommendations from Energy for Poverty Reduction Action

Plan for Ghana (EPRAP) and the Ghana Energy Denetap and Access Project (GEDAP) to
achieve national and regional energy access targats the Millennium Development Goals

(MDGS).

The need to secure future energy in the formslectecity and modern cooking fuels is
recognized as critical to the achievement of the@dDparticularly poverty reduction efforts.
Ghana’s energy sector policy objectives of ensureligble, adequate and cost-effective supply
of high quality energy services are consistent whhn MDGs. Ghana has also subscribed to the
energy access targets of the ECOWAS White Papechvgnoposes to enable at least 50 percent

of the population of West Africa have access talemn energy services, by 2015.

Trends in Ghana’s Energy Sector

The trends in the energy sector of Ghana are redewmith particular emphasis on energy at the
household level, namely, electricity, Liquefied lB&tum Gas (LPG) and renewable energy
including woodfuels. In the case of electricity ihdnas been a steady upward trend in access
rates from 28 percent in 1988 to 43.7 percent i0028nd about 55 percent in 2008, making
Ghana the third highest in sub-Saharan Africay &fteuritius and South Africa . While access to
electricity has been increasing overall, houselagltess in urban areas is nearly three times that

of rural households and this is a poignant situatio

Biomass in the form of woodfuel has been the mauree of domestic energy for both rural and
urban households. Heavy reliance on woodfuels lwdributed to a consistent decline in

Ghana’s forest reserves. Hence, in 1990 governingrated a programme to promote LPG as



an alternative to woodfuels. By 1992, the consuomptof LPG had doubled and in 2004
domestic consumption was about ten times higher thal990. In addition to LPG, over 200,

000 improved Gyapah cookstoves had been sold by 20Ghana.

The country’s renewable energy resources that Hmeen extensively studied as potential
resources for modern energy production and utibratre bioenergy, solar, wind and small
hydro. Solar energy is abundant in Ghana, b mostly utilized in its raw state through open
sun-drying. Solar PV is making some contributiooslectricity access with over 4500 home
systems installed by 2003, but its contributionthe total energy supply is only 0.2 percent.
Wind and small hydro systems have also been camsider some specific locations but are yet

to make significant impacts on Ghana’s energy mix.

Policy Framework for Increasing Energy Access

Since the first attempt to develop a modern leganéwork for Ghana’'s energy industry in
1920, when the Electricity Supply Ordinance wasspéds there have been several energy
policies, plans and programmes to increase enarggsa. Successive governments have put in
place several policy mechanisms and institutiongh whe aim of increasing energy access,
particularly to the underserved communities. Howgvtke achievements have been modest
compared to the challenges ahead. National enedlgigs and plans have faced major
challenges including, inadequate investments, waaktutional framework as well as poor
implementation and resource management. Energgrsesdtructuring, including private sector
participation and the creation of new institutioms well as funding mechanisms, has been
underway for some time to address the challengestaA as this review is concerned, these
challenges have not gone away and will need to didressed more broadly within the

framework of energy policy and institutions in Ghas a whole.

Key Issues and Options for Increasing Energy Access

There are indications that current rates of Ghaekestrification are not likely to lead to full
electrification by 2020, the target set originally the NES and reaffirmed by the current
government, unless there is a major shift to ad¢tayy similar to that projected for a leading

African country like South Africa.



Ghana is expected to lead the way towards achievieaiehe ECOWAS target of 100% of the
total population having access to improved domestigking services by 2015, with close to
10% using LPG. Ghana may therefore well considgraeding and intensifying policy

measures for the promotion of LPG to exceed the W8S target and go for a doubling of LPG
access from the 2005 rate of 9% to something miladecto 20%, with the rest of population

using improved woodfuel-based cooking service2@i5.

Coupling energy access initiatives with productivges of energy, essential to industry and
agricultural production, is still an issue that dedhe concerted effort of policy makers and
implementing agencies, public and private, as agltivil society and energy experthere is

also the need to build human and institutional cipato scale up such enterprise-centered

approaches, with a strong emphasis on productiee especially in rural areas.

Conclusions and Recommendations

The main conclusions and recommendations arisitigobthis review may be summarized as

follows:

1. There is the need for a coherent national enerdjgypwith inputs from a wider section of
the public that has precise targets and cleartiydawn strategies to achieve the targets. Such
strategies should involve funding mechanisms.

2. Efforts must be made towards achieving 100% adoeskectricity by 2020, and around 20%
of the population having access to LPG with thé eépopulation using improved woodfuel-
based cooking services, by 2015.

3. Efforts at promoting and making available renewadtergy technologies at cost effective
prices must be stepped up. This calls for the gessd the renewable energy law which
should establish incentives for the renewable gniedustry.

4. Energy access initiatives should be coupled withdpctive uses of energy, especially in
rural areas, and enterprise-centered approacheglsiieo be promoted vigorously.
Government must support academic and researchuinstis in the country to build capacity
for more R&D into energy technology and policy kattthey can complement government

efforts at achieving ‘sustainable’ energy for allGhana in the near term.



1.0 Introduction

The purpose of this paper is to review trends,cedi plans and programmes for increasing
access to energy services in Ghana by the year 20@5beyond. The review seeks to
complement existing policies, plans and recommeomasit from the Energy for Poverty

Reduction Action Plan for Ghana (EPRAP) and the f@ahBnergy Development and Access
Project (GEDAP) to achieve national, regional egesgcess goals and the Millennium

Development Goals (MDGSs). The need to secure futnergy in the forms of electricity and

modern cooking fuels is recognized as critical e achievement of the MDGs, particularly
poverty reduction efforts to improve education, Itheawater supply and agricultural produce
processing in a sustainable environment founded gemder equality and women’'s

empowerment.

The critical role played by energy in achievingtairsble development is well recognized and
the disparity existing between urban and rural @uaaAfrican countries in terms of access to
energy services has been highlighted and widelgezhat the Johannesburg Summit in 2002 as a
major concern by the United Nations and other wbddies (WEHAB, 2002; DfID,(2002; IEA,
2002). Lack of access to energy services has loksttified as a major challenge to sustainable
development and there appears to be a consendufeharovision of affordable, reliable, and

socially acceptable energy services is a prerdguisi achieving the MDGs (WEHAB, 2002).

Ghana’s energy sector policy objectives of ensur@ligble, adequate and cost-effective supply
of high quality energy services for households,ustdes, agriculture and transport sectors
nationwide are consistent with the outlined preirgites for achieving the MDGs (Energy
Commission, 2004). Ghana has also subscribedet@rniergy access targets of the ECOWAS
White Paper, which proposes to enable at leastthelfpopulation of the West African sub-
region have access to modern energy services eoyetlr 2015 (ECOWAS, 2005).

However, despite governments’ intention to incresseess to energy services, particularly to the
underserved areas, existing policies and plans havelelivered effective results to enable the

population derive the full benefit accruing frontieased access to energy services. There is



lack of data to determine whether current enerdicips and plans will achieve the targets for
energy access as set in the governments’ policyurdents, ECOWAS White Paper for a
Regional Policy geared towards Increasing Accedsntergy Services, and the MDGs. Policies
and plans to provide the enabling environment foprovement in energy access are hardly
evaluated and hence there is the need for a cautstesearch especially for monitoring and

evaluation purposes.

For nearly 50 percent of the Ghanaian population @ not have access to grid-electricity and
about 90 percent who do not have access to Liqli€fetroleum Gas (LPG) for cooking, most of
whom rely on firewood and charcoal, their hoptifave access to improve their quality of life
(UNDP Ghana, 2002; Ghana Statistical Service, 200bjs is particularly important because
without access to modern energy services in tha fairlighting, cooking, refrigeration, motive
power, water pumping and communication, human gietss are likely to be afflicted with
drudgery. The global energy sector faces a numbehallenges including lack of access to the
electric grid at reasonable prices, volatile oitpmarkets, high initial cost of renewable energy
technologies and widespread lack of awareness efstiale of renewable energy resources,
increased greenhouse gas emissions etc (IEA, 2008; Sawin, 2004; UNDP, 2004). For the
most part, the challenges that exist in developoogintries are similar to those in the
industrialized countries (Sawin, 2004). Howeveredip several factors including fragile
economies, growing population, low investments, podr energy infrastructure etc. developing

countries including Ghana face additional challenge

Given this context, the paper examines nationaicigsl and plans for promoting increased
access to energy services in Ghana. It focusesapghymon electricity, cooking fuels and

renewable energy. The paper is organized into $mations: Section 2 reviews the trends in
Ghana’s energy sector within the context of acdesenergy services at household level.
Section 3 discusses the various national energicigsl plans and programmes, the policy
mechanisms and institutions, and the key challerigesncreasing energy access in Ghana.
Section 4 addresses the key issues and optionkah&sis to gear itself to achieve the energy
access targets set at both national and regionadlsle Section 5 summarizes the main

conclusions and recommendations coming out ofréview.
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2.0 Trends in Ghana's Energy Sector

In this section we review the trends in the enesggtor of Ghana with particular emphasis on
energy at the household level, namely, electrititguefied Petroleum Gas (LPG) and kerosene,

and renewable energy including woodfuels (firewaad charcoal).

2.1 Electricity

The colonial administration of the Gold Coast maime¢d a diesel generating station and did not
intend any rigorous energy programme (Botchway,0208evertheless, the idea of building a
dam across the river Volta to generate electricggaand turn Ghana’s bauxite into aluminium is
credited to Albert Kitson, a geologist in the gaveent of Gold Coast in 1915 (Faber, 1990;
Moxon, 1984; Hart, 1980). This idea was taken dwerthe first President of Ghana whose
ambiton was to modernize Ghana through rapid im@ligation underpinned by the prime need
of providing increased access to cheap electriictythe population (Nkrumah, 1961). This
ambition was perhaps triggered by Lenin’s dictuni®21 — “power to the councils of the soviet

people and electrification of the whole country®(iin, 1920).

Following a number of proposals submitted by déférconsortia to realize the hydroelectric
power potential of the river Volta, the governmeftGhana finally initiated the Volta River
Project and established the Volta River AuthoriRA) in 1961 for the generation and
transmission of power. Four hydroelectric genegatimits with total capacity 588 MW,
including 15 percent overload capacity, were imsthin 1965 at Akosombo. Two additional
units with capacity of 324 MW, including 15 percemverload capacity, were commissioned in
1972 to bring the total installed capacity of hymbvaver to 912 MW. In 1981, a second hydro-
electric plant was installed at Kpong and this addé0 MW to the installed capacity. Both
plants are capable of providing long-term firm gyeof approximately 4,800 GWh/year. On the
long-term average, however, the potential energylae from the two plants is estimated to be
6,100 GWh/year (Abakah, 1993; Yankah, 1999).

The global oil crisis in the 1970’'s provided thementum for the establishment of a Ministry of
Fuel and Power, which was changed to Ministry oh&4i and Energy. The objective of the
Ministry was, among other things, to formulate, rciioate and supervise policies relating to the

energy sector. During the national energy crisisl#82-1983 induced by a major regional
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drought, the National Energy Board (NEB) was creéate1983 to plan for the comprehensive
development and utilization of energy resourcestiqudarly to promote the use of renewable
energy and cleaner forms of energy, assess pubteements relating to energy and advise
government on energy issues (Akuffo, 1992). The NEBially became operational in 1985 and
rose from a tottering public institution to becomdynamic national agency for energy planning
and policy analysis but unfortunately there weriiational tensions which grew to head with
the turn of the decade and the NEB was eventuagotied in 1991 (Brew-Hammond, 1998).

An Economic Recovery Programme (ERP) embarked d®88 helped to reverse the economic
decline caused by a combination of inappropriatecies and exogenous shocks both domestic
and international (World Bank, 1989). Encouragedths achievements of the ERP, in 1989-
1990 government committed itself to increase actessectricity for all parts of the country
over a 30-year period in a programme known as thi&oNal Electrification Scheme (NES). In
order to extend electricity to the northern regiof$shana, where there was no grid electricity,
the legislation that established the Volta Rivethauity (VRA) and the Electricity Corporation
of Ghana (ECG) were amended to put the VRA dirdatigharge of the Northern Electrification
Programme (NEP).

In 1987 the VRA created the Northern Electricity pgagment (NED) and took over the
additional responsibility for extending electricitp the northern regions of Ghana (Brew-
Hammond, 1996; Yankah, 1999). Through the creatibthe NED and implementation of the
Northern Electrification and System Reinforcemembjé&t (NESRP) as well as the Rural
Electrification Programme (REP), grid-electricityasvextended to the Brong Ahafo, Northern,
Upper-East and Upper-West regions (Yankah, 19983.NESRP was followed by the Self-Help
Electrification Project (SHEP) to support the effoof rural communities to provide power for
themselves. In 1990, the VRA rehabilitated andaevmissioned the Tema Diesel Generating
Station which has a capacity of providing suppletagngeneration of 30MW thereby raising

the total capacity of electrical power to aboutO2MW.

Between 1990 and 2001, electricity consumption grew 4457GWh to 6033GWh at an average
rate of 9.42 percent per annum, excluding the Vélaminium Company, VALCO, whose
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aluminium smelter at Tema consumed around 40% taf &ectricity supply in the mid-1990s
(Energy Commission, 2004). The growth of consunmptacs compared with population growth of
2.67 percent, was due to an impressive increagedess to electricity from 28 percent in 1988, 32
percent in 1992, 43.7 percent in 2000 to over 5@ in 2005 (Energy Commission, 2004;
Ministry of Energy, 2006; Ghana Statistical Seryi2807; Akuffo, 2009). The percentage of
households with access to electricity continueexXpand at the rate higher than envisaged under
the Growth and Poverty Reduction Strategy (NDP®,72(Electricity access rate of Ghana was
estimated to be 54 percent in 2007 (Akuffo, 2008 &5 percent in 2008 (World Bank, 2008)
making Ghana the third highest in sub-Saharan Afradter Mauritius and South Africa. Figure

1 demonstrates the trends in electrification ini@hir urban, rural and national.
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Figure 1: Trends in Electrification in Ghana

While access to electricity has been increasingadyehe levels of access in urban areas is
much higher than in rural areas and this is corddrby Ghana Statistical Service (2007) which

reports thathe proportion of households in urban areas havingss to electricity is nearly three

5



times that of households in rural areas. Thisatmmy between rural and urban areas is revealed in

a more poignant fashion in Figure 2.
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Figure 2: Percentage of households using electrigiby locality and standard of living

quintile

The energy crisis experienced by the sector irytfae 2006 spurred the government and VRA to
review their long-term electricity policy in terntd the electricity generating mix required for
the nation’s long term needs as well as investmesqsired (NDPC, 2007; Sackey, 2007).
Significant investments have been made in therntaht® and system upgrading with the
completion of VRA’'s 126 MW Thermal 1 Project andveal independent power projects at

various stages of advancement, all at Tema. Thelolegment of new hydroelectricity projects is



also ongoing with the construction of the 400 MWi Bwwer Station by the Chinese (Sino
Hydro) and there is the likelihood of work startismpn on the Western rivers

2.2 Liquefied Petroleum Gas (LPG)

In Ghana LPG is used as a fuel for cooking andspart. In 1990, the Government of Ghana
(GoG) initiated a programme to promote LPG as aerrste energy source to charcoal and
firewood. Initially the promotion focused on urbdmouseholds, public installations using

catering facilities as well as informal sector foahdors. Alongside the promotions, educational
campaigns were undertaken to communicate healttimomment and safety precautions as well
as the benefits that can be derived from utilidiuR§>. Government’s initiative bore fruit since

the consumption of LPG doubled in 1992, and by42@0mestic consumption was over 60,000
tonnes/year which was estimated to be about teastimgher than the quantities consumed
before the promotional programme was launched (UKEDBRna, 2004). Though the LPG drive

was successful, it is observed that patronage wasesl in favour of urban dwellers (Denton,

2006; UNDP Ghana, 2004). Denton (2006) arguesdivan the high consumption of charcoal

in urban areas, concentration in the urban areas [ositive step to reverse the rates of
deforestation and thus reduce demand for charcmah@odfuel.

Out of the 6% of households in 2004, and aboutr8gm in 2005 using LPG as their primary
source of fuel for cooking, 70% resided in Greatecra and Ashanti regions; in Accra about
22.7% in 2004 and about 30.4 percent in 2005 okébalds used LPG (UNDP Ghana, 2004,
Ghana Statistical Service, 2005; Ministry of Engrg906). Urban access to LPG was estimated
to be 17.2 percent and in contrast, LPG in rurahs accounted for about 1.2 percent of total
national consumption. As of December 2003, theree\v@8 LPG filling stations in Ghana, 64 of
which are situated in the Greater Accra region @nigt one station each in the Upper East and
Upper West regions. In 2004, the Government witlaricial support from the United Nations
Development Programme (UNDP) under its Rural LPGllehge programme re-launched the

LPG campaign programme to focus on the Northerionsgof Ghana (Denton, 2006).

1. Earlier studies and surveys on the Bui hydragrgpvoject were conducted by the then Soviet
Union in 1964, followed by the Australians (Snowyoluhtains Engineering Corporation) in
1976, and then the French (Coyne et Belier) in 1995
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Figure 3: LPG Supply to the Internal Market (2000-207)

Currently, enough LPG is produced locally to meatndstic demand, with surplus for export;
occasionally when the need arises some quantiteegrgorted. For example in the year 2007,
the Tema Oil Refinery (TOR) exported about 9,6ltnes of LPG and imported about 47, 226
tonnes to meet local demand (see Energy Commis&007b). Figure 3 demonstrates the
quantity of LPG (kilogrammes) supplied to the inedrmarket of Ghana from the year 2000 to
2007. Some authors have reported that one of hedwstraints to the initial promotion of LPG

was the relatively high upfront cost compared tat thf woodfuel with the cost of the cylinder

contributing significantly to the high cost (UNDFh&ha, 2004, Denton, 2006).

It is interesting to note that there is quite atigkly high propensity for private entrepreneurs
interested in clean energy services to enter thé k€tailing and appliances market. In the
African Rural Energy Enterprise Development (AREHDijiative the majority of investments
in the Ghana portfolio went to LPG transporterdailers and LPG stove manufacturers
(Amissah-Arthur, 2008). A case in point is onevaté entrepreneur who took an initial loan of
about US$ 38,000, paid it off in two years down &meh went for about US$ 255,000; by the
end of the third year this entrepreneur owned 3 L9gbions in Ghana and had a daily sales
volume of about US$ 7,000 (Yankey, 2008).
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2.3 Renewable Energy Sources

The country’s renewable energy resources that Hmen extensively studied as potential
resources for energy production and utilization laicenergy (particularly, solid biomass and
biogas), solar, wind and small hydro.

Biomass in the form of woodfuel is the most promineenewable energy resource in Ghana. It
was estimated in 1990 that woodfuels constitutealiBO percent of Ghana’s average annual
energy production (Ministry of Energy & Mines, 1991In 1992, the Forestry Department of
Ghana also estimated the total area covered byodfifigial forest reserves to be 25,593.46 sq
km, and 72,404 sq km for unreserved forests (Abak8B5). Over the years, woodfuel in the
form of firewood and charcoal have been the maunaas of domestic energy for both rural and
urban households and Ghana’s forest reserves leaeed consistently over time (Nketiah et
al., 2001).

As far as woodfuel consumption in Ghana is conagrimtween 1984 and 1991, it was
estimated that the average annual firewood anccobbhconsumption growth rate of Ghana was
about 2.5 and 2.8 percent respectively (see Abaka®h). In 1985 it was estimated that about
10.7 million tonnes of wood was consumed in thentgu Out of this, 2.1 million tonnes (20
percent) was for industrial and commercial use |evBi6 million tonnes (80 percent) was used
for charcoal and firewood. Charcoal production al@mounted to about 3.3 million tonnes of
wood (Turkson, 1990). The estimated woodfuel congion in million tonnes from 2000 to
2007 is shown in Table 1. The data indicate arem®e in charcoal consumption from between
12.1 and 14.6 million tonnes in the year 2000 td Hhd 13.1 million tonnes in the year 2007.



Table 1: Estimated Woodfuel Consumption (in milliontonnes), 2000-2007

Est. Consumption 2000 2001 2002 2003 2004 2005 2006* 200y
(million tonnes)

Wood used as 7.1 8.0 8.3 8.6 8.7 8.8 - 9-10.8
firewood

Wood for charcoal 5.0-7.5 5.2-7.8 5.4-8.1f 5.6-84 5.885b 5.8-8|5 -l .1-23
production

Total primary 12.1-14.6| 13.2-15.8 13.7-16/4 14.2-17 14.5-17.2 6-14.3 - 11.1-13.1

woodfuel consumed

Source: Energy Commission, 2007, 2005.

* 2006 data not available

Energy Commission (2009) reports that firewood emarcoal contribute about 63 percent to the
total energy supplied to the consumer compared7tpécent for petroleum products, and 9
percent for electricity. A breakdown of the natibremergy balance data reveals that the
residential sector of the country consumes theekirghare of the energy supply due to the high
reliance on woodfuel to meet mostly domestic ne@dble 2 demonstrates the percentage share
of woodfuel consumption in Ghana from the year 28DQ2005. The percentage distribution for

2005 is shown in Figure 4.

Table 2: Percentage Share of Woodfuel Consumptiom iGhana (2000-2005)

Sector 2000 2001 2002 2003 2004 2005
Residential 72.3 71.8 71.3 70.8 71 71
Agriculture & Fisheries 0.1 0.1 0.1 0.1 0.1 0.1
Industry 24.5 25.9 25.4 25.8 25.7 25.7
Commercial & Services 3.1 32 32 32 32 3.2

Source: Energy Commission, 2005

In addition to firewood and charcoal there are pthemass resources in the form of agricultural
and forest wastes, animal wastes, sawdusts etclatkeof comprehensive data and national
programmes to indicate the actual total availabiit biomass including agricultural, forest and

woodprocessing wastes, including sawdust, goes batdng way (Turkson, 1990; Abakah,
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1995). This is due to the difficult task of monitay and measuring the volume and weight of
woodfuel harvested by families and individuals srad over the entire country. Nonetheless,
Energy commission (2005) has recently indicated fotlewing estimated potential reserves:
wood for fuel (813-850 million tonnes), wood prosiag residue (1 million tonnes/year), and

agricultural residues (1 million tonnes/year).

3.2%

2005

H Residential
B Agriculture & Fisheries
¥ Industry

B Commercial & Services

Figure 4: Percentage Distribution of Woodfuel Consmption in Ghana

The high consumption of firewood and charcoal haergrise to a massive exploitation of forest
resources and this has resulted in rapid detemgragnvironment and ecological damage,
evidenced by high rates of desertification and sefimtion (Abakah, 1993). Woodfuel provided
86 percent of urban household energy in 1987 (Qui982). The figure for rural households
was much higher. What must be a source of conceafi Ghanaians is that about 90 percent of
the woodfuels used in Ghana is supplied directynfithe natural forest with the remaining 10
percent coming from wood waste including loggingl esawmill residue and planted forest
(Ministry of Energy, 2006; Energy Commission, 2006UNDP Ghana (2004) reported the
country’s tropical forest area to have reduced %o p2rcent of its original size And they
estimated that the average person in Ghana useg &40kg of fuelwood per year, nearly
22,000 hectares (2 percent) of the forest are tixplkeach year, and the forest growth is less than
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half of fuelwood demand. This implies that fuelwoase in Ghana, strictly speaking, is not a
renewable and sustainable source of energy sincguogption does not match annual growth
rate and afforestation (Turkson, 1990, UNDP Ghata4).

It is widely agreed that the continuous reliancefoslwood for cooking has negative health
impacts. Inefficient and poorly ventilated cookstsvcause indoor air pollution. Major
international organizations have classed indoorpaitution from cooking with biomass in
developing countries among the four most criticllbgl environmental problems (Cecelski,
2003; Warwick and Doig 2004; IEA, 2006; ). Womerd axildren are primarily affected as they
suffer from acute respiratory infections causedtiiy smoke (Quaye, 1992; UNDP Ghana,
2004). In a study on Biomass Energy in Rural Hoakihin Ghana, Quaye (1992) found that
rural women were being burdened with the probleranfing to spend 1.5 - 6.5 hours per week
looking for fuelwood by traveling about 3.0 - 6.dokneters. Currently an estimated household
labour time of about 1 to 5 hours has been repdgee UNDP Ghana, 2004). Rural women are
therefore constrained by the amount of time theyingest in income-generating activities daily
and hence the need to assess other time-savigecland affordable cooking technologies and
fuels, like improved cookstoves and LPG (discugwediously in Section 2.3.1).

In order to reduce the consumption of woodfuels tndeduce indoor air pollution in cooking
places, there have been some efforts toward dissgimg improved cookstoves in the country.
Such efforts have not only been directed at theséloold level but also at the institutional level
including the school feeding programme. Among thenpnent cookstoves that have been
introduced in Ghana are the Ahibenso and the Gydmpa Ahibenso stove was introduced in the
early 1990s and some 40,000 stoves had been sdl@98/(Togobo, per. comm.). Initially, the
stove was an all-metal type and hence became ldoeasily worn out in a short period of use.
The Technology Consultancy Centre under the firdrstipport of UNDP/GEF Small Grants
Programme, developed an improved Ahibenso cookstefiech had the inside layer insulated
with refractory linings. Compared to the traditibnaokstoves being sold on the market the new
insulated Ahibenso could save about 18.4% on chhamnsumption (TCC, 2008). Current data
on access and impacts are not available and the sgonot very popular in the country these
days as compared with Gyapa.
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Gyapa stove was introduced in 2002 by Enterpriseksvand over 200,000 had been sold by
2006 through a vigorous marketing campaign (EnisepYorks/Vita, 2009). Additionally,
households have saved an average of $37 per ydamawotal annual savings of $3.6 million.
The improved stoves have reduced indoor air polfuéind over the stoves’ 3-year lifespan have
conserved the equivalent of more than 27,606 hestaf forest (lbid). The Gyapa stove has
remained popular with Ghanaians and still contirieesell in various towns across the country.
A programme supported by the UNDP and the Minisfr{Energy has trained some women in

the use of local materials to construct improveokstoves.

The data on other forms of bioenergy (solid biomasswell as liquid and gaseous biofuel)
resources in Ghana is sketchy and needs upgratiege are forms of solid biomass, like agro-
processing and municipal wastes, which are usedpéwer generation but data on their
contribution to national electricity supply is cemtly unavailable. With respect to agro-
processing wastes, tremendous opportunities eaigeherate electricity from crop residues,

waste from palm oil and lumber processing.

Interest in the cultivation biofuel feedstocks gmaduction of liquid biofuels for export is
growing with biofuel projects gradually gaining grals in the country. Ghana has attracted the
interest of several nations including Brazil, Nowvésrael, China, Germany, The Netherlands,
Italy and India to cultivate jatropha and otherpgdor biodiesel. Indian alternative energy
companies have entered Ghana and have begun medessultivate crops for biofuels in the
country. India’s largest investment in Ghana’'s b@&$ sector is reported to be about US$45
million (€33 million) by the Ghana subsidiary oktindian company Hazel Mercantile based in
Mumbai (Alternative Energy Africa, 2009). The comgawhich is a distributor of chemicals and
petrochemical products intends to cultivate jateopi produce biofuel and planning to cultivate
about 50,000 hectares. Already an Israeli firm $esured about 100,000 hectares of land for
jatropha and other oil-bearing crops. The Netheldahas started with about 100 acres in the
northern part of the country. The Chinese too hetaeted a pilot project and German, Belgian

and Italian companies have also commenced actvitie
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There are also a number of community-based, smsdiagle biofuel projects also underway in
different parts of the country. The oldest is @oly the Gbimsi Women’s Project near Tamale
where Jatropha oil is being used as a supplemerg¢dalar diesel for powering grain mills,
followed by the Busunu Jatropha-based rural efezdtion project near Damongo. The Ministry
of Local Government has also been implementingte@dlaa promotion programme for small

farmers for a few years.

With respect to research and development in thee @fréquid biofuels, there is some activity in
a few of the universities and research institutiom&hana. KNUST in particular has on-going
research on the agronomy of Jatropha and othessdroghe College of Agriculture and and
Natural Resources, biofuel conversions processeglifferent feedstocks in the Colleges of
Science and Engineering, machinery for processi Wilization of biomass/biofuels in the
College of Engineering, and economics of biofueilving a multi-disciplinary team from the

Colleges of Engineering, Agriculture and Naturak®&&ces, and partners outside the university.

Biogas is yet to make significant impact in therggesector of Ghana despite its potential for
lighting and cooking services in schools, hospijtalaughterhouses and households etc. The
utilisation of biogas technology for cooking in idential households and small power
generation has not been successful as most ofdhgehold biogas plants built in the country
have been abandoned (Energy Commission, 2006bh Higt cost (50 US cents/kWh) of
electricity generated from biogas as compared t8@A8S cents/kWh for diesel and gasoline is
an issue of concern, particularly in the contexaofess to modern energy services for the poor

living in rural and peri-urban communities.

Recent studies by Bensah (2009) in which he sud/éfty (50) biogas installations across the
country and conducted interviews with both plardrasand service providers, have revealed that
58% of biogas installations in Ghana are instingip 28% are household units, and the
remaining 14% are community plants. The majoritytte#se digesters are fixed-dome (82 %)
with water-jacket floating-drums (8 %) ranking sedpand sanitation is the main motivational
reason for people using biogas plants. The funatistatus of the 50 plants surveyed is shown
in Figure 5 which reveals the rather worrisomeusathat as many as 52% of the installations

are either functioning partially, not functioningabandoned.
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Figure 5: Functional Status of Biogas Plants in Ghaa

Reasons for non-functionality include non-availdpilof dung, breakdown of balloon
gasholders, absence of maintenance services, faggerational knowledge, gas leakages and
bad odour in toilet chambers of biolatrines. Benq@@08) therefore recommends the
development of a national biogas programme usimgdstrdized designs to minimize the
maintenance challenges, and focussing on threerraggas — agricultural fertilizer production,
sanitation and energy — in order to improve theesgseconomics with respect to financial as

well as non-financial returns on investment.

By virtue of Ghana’s geographical location in thmepics, solar radiation is available almost
throughout the year. The country receives on aeedad - 6.5 kWh/rfiday of solar radiation and
sunshine duration of about 1800-3000 hours per ykAnistry of Energy, 2006; Energy
Commission, 2007a). A breakdown of the solar integssin terms of agro-climatic zones is
shown in Table 3. The solar radiation data dematestsome geographical variation with the
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highest solar intensities occurring in the savarzaie and the lowest in the middle forest zone.
The Solar Map of Ghana which gives a graphical garegtion of the relative solar energy

resource endowments across the country, is showigure 6.

Table 3: Solar Intensities of Agro-climatic Zonesn Ghana

Agro-climatic Zone Region Intensity (kWh/m 2-day)1
Upper East, Upper West ,

Northern, upper parts of Brong- 4.0-6.5 kWh/nZ}day
Ahafo & Volta Regions

Ashanti, Eastern, Western and

Savannah
(close to the Sahel)

Middle Forest Zone parts of Central, Brong-Ahafo , 3.1-5.8 kWh/nZ}day
Volta Regions
Savannah Greater Accra, coastal parts of

2
4.0 — 6.0 kWh/mday

(Coastal belt) Central & Volta Regions
Source: Energy Commission, 2003

Abakah (1995) lamented the fact that solar eneaffiiough abundant in Ghana, was mostly
utilized in its raw state through open sun-dryitigs estimated that about 7,000 tonnes of oil
equivalent of solar energy was used in drying Glsanacoa beans in the year 2004 (Energy
Commission, 2006b).An experimental one tonne capacity solar dryercineals and pepper was
tested at Agona Asafo in the Central Region for ywarsin the 1990s but no progress was made to

replicate the technology afterwards.

Solar Water Heaters (SWHs) have been studied aidpbtential has been tested and demonstrated
over the past two decades, nevertheless their mpekeetration in the country is very low (Energy
Commission, 2006b). The main barrier to upscalind market penetration is the high initial cost as
well as high maintenance cost compared to elewtater heaters (ibid). According to the Energy
Commission (2006b), over the last two decades batural and forced convection solar dryers have

been field tested in the country.

Over the years, solar PV systems have attractedidmmable attention and excitement,

particularly in situations of energy crisis. In Glaa solar PV is making contributions to
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electricity access for household lighting, commatian, water pumping, rural vaccine storage
etc. Though the evolution of national policies tieig to renewable energy can be traced to 1983
when the National Energy Board (NEB) was estabdstd TE/UCCEE, 1999), public solar PV
electrification projects were first implementedire early 1990’s. By 1991 there were about 335
PV installations in Ghana with total estimated poweé about 160 peak kilowatts (Essando-
Yeddu, 1995; Institute of Economic Affairs, 199%&ng, 2008).

SOLAR RADIATION MAP OF GHANA
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Figure 6: Solar Map of Ghana
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Figure 7 shows an increasing trend from 335 PVesgstin 1991 to 4,911 PV systems in the
year 2003 (Ministry of Energy, 2003). The early ngeaf 1990’s and 2003 are postulated to
represent significant turning points of solar P\jpcts in Ghana. The implementation of the
National Electrification Scheme (NES) in 1990 imfhced a sharp increase in the number of
solar PV systems from 700 in 1993 to 2,530 sysiem$98 (Obeng, 2008). By December 2003
about 4,911 systems were installed with total lledapower of 1.0 peak megawatt (MWp)

(Ministry of Energy, 2003). Data from the Ministoy Energy and other reliable sources are not

available from the years 2004 to date.

4911Systems

No. of Systers

700S ms 1000kW
335Systems s 510KW 800kw
353KW ‘/a—/ﬂ Installed Powe
"T60kW. N
= T T T T T
1991 1993 1998 2000 2003

Year

Source: Obeng, 2008

Figure 7: Historical Evolution of Solar Photovoltaic Installations in Ghana

Figure 8 provides a more detailed description efdHferent applications of solar PV systems. Ttaph

shows that out of the total installed systems 486fk solar home systems.
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Figure 8: PV Applications in Ghana as of December@03

Despite this achievement, Ghana Statistical Ser¢@05) reported 0.2 percent for the
contribution of solar energy to the total energpuy in terms of the population using solar for
lighting. Over the last couple of decades the Migi®f Energy has implemented several rural
solar electrification projects using stand-alond-goid systems, often with support from
development partners like UNDP and the Spanish @ovent. Im more recent times Ghana has
seen three (3) grid-connected solar PV systemaliedtfor demonstration purposes, one at the
Ministry of Energy (50 kWp), Energy Commission Wg) and KNUST College of Engineering
(4 kWp). A National Renewable Energy Law, currgnthder discussion, could pave the way

for many more of such gid-connected solar PV system

Though solar PV systems are cost-effective alterestfor low voltage applications in remote
areas, high installed system cost, lack of localketalack of sustainable financing among others
impede access widening in poor developing countikesGhana (Basnyat, 2004; Johansson et
al, 2004; Sawin, 2004; WCRE, 2004). The cost of iAbdule is declining worldwide with
growing market volume and it is expected that, ildevscale electrification programmes
associated with bulk purchase of PV and economiiesale in production and sales go ahead,
the costs of ¥ systems would decline further (Plastow and Goltlsn#2001; WGBU, 2004).
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Data available from First Solar, Inc., USA indicate&rrent PV module manufacturing cost of
$1.12/Wp and a wholesale PV module price of ab@\p (Fthenakis et al. 2009). However, in
Ghana the costs of PV installations can be as &gblS$ 10-20/Wp, depending on the type of
system (solar home system or grid-connected sys(Emsrgy Commission, 2006). Through a
fee-for-service approach adopted in Ghana, prdjeneficiaries could overcome the barrier of
high PV system costs and paid only fixed monthlyise fees of GH¢1.5 (US$1.63) for a 50Wp
and GH¢2.5 (US$ 2.72) for a 100Wp PV system (Ametusl, 2002; Obeng, 2008). In the wake
of current energy challenges in several Africanntnes such as Ghana, there is the need for
cost-benefit analysis to provide information fovestments required to increase access to energy
services, particularly for rural communities fam@ved from the national grid.

|

Over the past 20 years extensive assessment ofemieid)y potential in Ghana has been carried
out and reliable data on wind is available at thebsite of the Energy Commission of Ghana.
Indications are that the coastal belt of Ghanagoasl wind energy potential(Antonio et al. 2003;

Energy Commission, 2004). Wind measurements takeh2ametre height along the coast

revealed wind speeds varying from 3.33 m/s in QghjeGreater Accra Region to about 6.08

m/s in Mankoadze, Central Region. However, praltyicghe most economic exploitation based

on current technology is at 50 metre-heightwithumdrmverage wind speed between 7.1 and 9.0 m/s,

classified as “Moderate” to Excellent in Figure 9.

The lower wind speeds nearer ground level are [deittor energy conversion devices like wind-

powered water pumping systems. Though some windggngystems have been spotted in the
country, there is no data on energy supply fronhswuind systems in Ghana and little research has
been done on the potential contribution of windrgpeespecially in distributed non-grid systems, to

the goal of increasing energy access for all byytes 2020.
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Source: NREL, US Department of Energy

Figure 9: Wind Power Map of Ghana

" #
Over seventy (70) small hydro sites have been iiieshtin Ghana but none of these has been
developed so far (Edjekumhene et al. 200Ih).the early 1980s one pilot project commenced at
Likpe-Kukurantumi on the Dayi River but it was addaned from 1983 onwards and subsequent
attempts to revive this project did not succeedNID is currently supporting the Ministry of
Energy to implement another pilot project but tt@d seems to have stalledd map showing
some of the identified small and medium hydro seGhana is presented in Figure 10.
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Figure 10: Map Showing Small and Medium Hydro Sitesn Ghana

Edjekumhene et al. (2001) concluded that Ghana&ldmdro potential could be put at 1.2 — 4
MW if the potenatial sites are developed as simpieof-river projects, sized to provide power
to rural communities not connected to the natiagrad, and at 4 — 14 MW if the plants are

connected to the national electrical grid to absibid excess energy output.

Dernedde and

Ofosu-Ahenkorah (2002) revealed that many of theessithat were found suitable for
development to electrify adjoining rural commurstigad not been built and with the

advancement of Ghana’s national electrificatioregeh a greater proportion of the villages such

plants could have served had been connected toatienal grid; gid-connected plants would

therefore make the most sense in any future snydilohdevelopment programme. Dernedde
and Ofosu-Ahenkorah (2002) also noticed that flined considerably decreased in the decade
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leading up to their study to the extent that sorhéhe rivers completely dry out for up to 7

months a year as a result of massive deforestatitiee catchment areas of the rivers, resulting
in considerabe reductions in the technically fdassize of small hydro plants that can now be
developed in the country. Dernedde and Ofosu-Abeatk (2002) further recommended that,
especially for the low height sites in the Voltagim, serious consideration should be given in
future to the development of integrated power andation infrastructure to include small hydro

plant providing power to pump the water to farmd anpply the excess energy to the national

grid.
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3.0 Policy Framework for Increasing Energy Access

3.1 Policies, Plans and Programmes up to 2000

Over the period up to the end of théhZOentury, the colonial administration of the GoldaSt
and successive governments of Ghana formulatedleneloped various energy policies, plans
and programmes to ensure the long-term relialalitgt security of energy supply for sustainable
social and economic development of the country. Vhdous energy policies, plans and
programmes during this period include the following
Electricity Supply Ordinance (1920);
Volta River Scheme (1915-1961);
Rural Electrification Programme (1972);
National Charcoal, Woodfuel, and LPG Promotion Paagnes (1988-1990);
National Electrification Scheme — NES (1989) witlotmain components:
(1) District Capitals Electrification Programme —DCE®(@0), and
(2) Self-Help Electrification Programme- SHEP (2001).

The first attempt to develop a modern legal franvéwor the energy industry in Ghana was in
1920, when the Electricity Supply Ordinance wasspds(Botchway, 2000). The ordinance
provided for private generation, regulation of didsased power and the inspection of
generation activities by government officials. Undlee Ordinance the Electricity Department
was established as the state regulatory agencyjusuto the lack of private sector participation
in the industry, it became the sole power utiliggponsible for the generation, transmission and
distribution of power (ibid). On the basis of thesassment by Botchway (2000), taking into
consideration the stage of economic developmetite@ftountry at the time, the Ordinance had
very limited ambition and this was not surprisingcause it regulated the mainly diesel based
power. According to Kay, cited in Botchway (2000),1923 a 10 year colonial development
plan was launched in which about 75 percent of giejected £24 million was earmarked for
transport and the rest for water supply, drainafggtricity etc. Unfortunately this plan, which
was seen as the most ambitious colonial developmesgramme was abandoned in 1927

following the departure of Governor Guggisberg.
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Though the idea of the Volta River Scheme origidate far back as 1915, it was the government
of the first President of Ghana that initiated Wata River Project and saw to its completion
(Botchway, 2000). The scheme had two grand amlgitielfl) a fully integrated and nationally
owned aluminium industry processing Ghana’s ownxkauwith Ghana's own power and
Ghana’s own labour into a full range of finishedimainium products; and (2) abundant and
cheap power, which would in turn make possiblertteelernization through industrialization of
the Ghanaian society. According to Faber (1990: ‘®&)ch of the disillusion of Ghanaian
intellectuals with the Volta River scheme shouldya@s be seen in the context of the continuing
frustration of the two grand ambitions”.

Given the focus of this review, the success of @hwition of providing abundant and cheap
power to industrialize the Ghanaian society car®tlenied in view of its positive impacts on
Ghanaians. Ghana'’s electricity access wideningbeas primarily based on hydroelectric grid
extension. Since its implementation in the 196Qiscessive governments have increased the
installed capacity, and there have been some téminal advances by way of retrofitting to
enhance efficiency. Furthermore, electricity supgly industries and enterprises have

tremendously contributed to job creation and improent in quality of life of Ghanaians.

The Rural Electrification Programme (1972) was anbiéious programme, which had the
objective of increasing electricity access for theal population. It was pursued within what is
understood from some authors as a comprehensiae development policy (Botchway, 2000;
Aryeetey and Goldstein (n.d.) Rimmer (1978) citadBbtchway (2000) took a different stance
on the broad rural development policy and commetitatiduring that period rural farmers were
still deprived of the benefits of their productivitHowever, in terms of extension of feeder
roads, water supply and energy in the form of al@tt, successful access widening was
reported by Aryeetey and Goldstein (n.d.) Howetles,authors did not provide any quantitative

data on the proportion of the population who gaiaeckss to electricity during the period.
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Under the National Electrification Scheme (NES)yoadtced in 1989 the Government of Ghana
committed the country to increase electricity asdesall communities with population above 500
by the year 2020 (Energy Commission, 2004, 200B¢. NES was planned to proceed in six five-
year phases over the period 1990 - 2020. The #eation of the several thousand un-electrified
villages in the country has been assumed to beridyegtension, with community participation

under the Self-Help Electrification Program (SHERhallenges envisaged within this programme
include: low density of potential consumers ofafuareas; low income levels in rural communi-
ties; significant distances required for mediumtagé lines; the costs of medium-voltage; and

low-voltage lines, transformers, and service drops.

In the 1990s concerns arising out of the escalatmgsumption of woodfuels in the form of
firewood and charcoal resulted in several bio-epgpgogrammes including the Improved
Charcoal Cookstove Project, Improved Charcoal Mgknoject, Biogas Project, and National
LPG Promotion Programme. These programmes andgsojerejnter alia, aimed at reversing
the rapid deteriorating environment and ecologdanage, as evidenced by perceptibly high
rates of deforestation and desertification as aglthe worsening effects of global warming and
other atmospheric pollutants from the inefficiembguction and use of woodfuel (Abakah,
1993). The immediate objective of the national @plon woodfuel production and utilisation
was to ensure sustainable production, marketing emasumption of woodfuels. A key
recommendation of the policy was that governmenbukh support the promotion and
development of sustainable management of the ogsntatural forests and woodlands for

sustainable supply of wood including woodfuels (fgyeCommission, 2006b).

In 1990, the Government of Ghana launched a Ndtidh& Programme under which the Tema
Oil Refinery was to be modernized and a massive cB@paign implemented. This offered the
opportunity to promote LPG as an alternative en@oggharcoal and firewood. The promotion
targeted urban households, public institutions irggy mass catering facilities and the informal
commercial sector including small-scale food ssllgfJNDP Ghana, 2004). Extensive
promotional and educational campaigns were alsdedaout to ensure that environmental,
health and safety regulations were observed anbehefits of switching to LPG communicated

to the public.

26



3.2 Policies, Plans and Programmes after 2000

Between 2000 and 2005, government adopted a foematgy policy, which recognizes the
provision of adequate energy supply for meetingetigyment objectives of poverty reduction
and economic growth. It emphasised private sectartigipation to overcome funding
constraints. The overall Government policy aimedatlitate a “Golden Age of Business” and
stressed on improved availability, accessibilityd affordability, with special focus on rural
areas (African Development Bank, 2005, NDPC, 200rg Ghana Poverty Reduction Strategy
(GPRS) documentation also emphasised reliable gubpligh quality energy to boost industrial
development and cost recovery pricing while pratgctthe poor, continuation of rural
electrification, promotion of energy efficiency amdnewable energy (African Development
Bank, 2005). The introduction of the GPRS brought mpolicy directions aimed at expanding

the use of renewable energy in rural electrificafpoogrammes in Ghana (World Bank, 2003).

The Strategic National Energy Plan (SNEP) complétethe Energy Commission in 2006 is a
comprehensive way of looking at the available epeggources of the country and how to tap
them economically and timely to ensure a securebaaequate energy supply for sustainable
economic growth now up to 2020 (Energy Commissid@06). The goal of SNEP is to
contribute to the development of a sound energketdahat would provide sufficient, viable and
efficient energy services for Ghana's economic ldgweent through the formulation of a
comprehensive plan that will identify the optimaitip for the development, utilisation and

efficient management of energy resources availabilee country.

The SNEP identified key energy sources for longitedevelopment and sustainability of
electricity supply to include hydro-power, gas-poskthermal plant, renewables (such as wind,
solar energy and biomass) and nuclear energy témiias.
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The ten (10) broad objectives of the SNEP are lkmife (Energy Commission, 2004):

Objective 1: Stimulate economic development by gnguthat energy plays a catalytic
role in Ghana’s economic development.

Objective 2: Consolidate, improve and expand engséinergy infrastructure.

Objective 3: Increase access to modern energycesryor poverty reduction in off-grid
areas.

Objective 4: Secure and increase future energyriggdy diversifying sources of energy
supply.

Objective 5: Accelerate the development and utiliraof renewable energy and energy
efficiency technologies.

Objective 6: Enhance private sector participatiorenergy infrastructure development
and service delivery.

Objective 7: Minimize environmental impacts of emerproduction, supply and
utilization.

Objective 8: Strengthen institutional and humarouese capacity and R & D in energy
development.

Objective 9: Improve governance of the Energy Secto

Objective 10: Sustain and promote commitment tognemtegration as part of economic

integration of West African states.

Unfortunately the SNEP was not adopted formallyth®y Government and one of the challenges
for the energy sector today is how to redressditigtion and make the SNEP a binding policy

document.

The Energy for Poverty Reduction Action Plan (EPRAPanother policy document which was
not formally adopted by the Government.
The broad objectives of the Plan of Action proposeEPRAP are as follows:

1. Facilitate the provision of reliable electricity sapport and enhance the delivery of

essential social services such as education, hesiéhand potable water as well as the
deployment of ICTs in rural areas
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2. Facilitate the provision and use of modern enemrgyises (in the form of mechanical
and/or electrical power) at the community level &irrural communities for productive
applications

3. Facilitate the provision and use of affordable miodeooking fuels and devices &
least 50% of households currently using traditional biom@sscooking

EPRAP recommended a number of priority projectiigtiog the following:

Grid Extension to Fish Landing and Freezing Faesit

Establishment of Woodlots and Transfer of Improvédchnology for Charcoal
Production

Promotion of Access to LPG in Rural and Poor Pebad/Urban Communities
Promotion of Improved Cookstoves in Households

Windpumps for irrigation, Multi-functional Platfosrfor Agroprocessing, etc

EPRAP was developed on behalf of the Ministry oy by the NGO, KITE, working with the

aid of a National Multi-Sectoral Group comprisirgpresentatives from the key sector ministries
and selected agencies whose activities were sebe toucial to the attainment of the MDGs
Agriculture, Health, Education, Small And Mediumagz Enterprises, Water And Sanitation,

Communications and Households.

The one major programme that has taken off sin@®28s far as access to energy services is
concerned, is the Ghana Energy Development ands&demject (GEDAP). GEDAP is a multi-
donor funded project involving the World Bank, Imational Development Agency (IDA),
Global Environment Facility (GEF), African Developnt Bank (AfDB), Global Parternship on
Output-based Aid (GPOBA), Africa Catalytic Growthriel (ACGF) and the Swiss Agency for
Development and Cooperation (SECO). The Developrobjective of GEDAP is to improve
the operational efficiency of the power distributisystem and increase the population’s access
to electricity and help transition Ghana to a laavbon economy through the reduction of

greenhouse gas emissions.
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Electricity Access Expansion and Renewable Energyelbpment constitutes Component C of

GEDAP with a project cost of US$101.5 million. $ltiomponent has three (3) sub-components:
(1) the multifaceted approach, (2) grid extensiod €8) isolated grids. The first sub- component

is designed to support a new and multifaceted ambréo expanding electricity access in Ghana
tailored to geographical location, potential lew¢lelectricity demand, and distance from the

existing grid, with financing for investments pltechnical assistance and training in support of
the following:

intensifying the use of the existing ECG and NEBtribution networks, and extending
these networks where economically viable;

developing new, isolated mini-grids serving towmsl a&lusters of consumers far from
existing networks;

development of mini grids using renewable energypiopulation clusters far from the
grid where grid connection would be less efficiant more costly;

the establishment of a program for disseminatinigrseystems in remote, sparsely
populated rural areas that can only afford eletyrfor lighting; and

introduction of new financing systems and instdos to encourage the development of

small private energy businesses,

Grid Extension, the second sub-component under Goemi C has US$50.4 in financing costs
associated with connection of un-electrified tovamsl villages to the national grid through the
construction of 33 kV network, 11 kV and Low Voleaglistribution networks, transformers,
poles, connection services (drop lines, meters) atal associated equipment. The third sub-
component, Isolated Grids, has an estimated totabat of US$9.1 M to support grid-connected
renewable energy such as small hydro, wind, anch&és, as well as isolated grid systems such
as village hydro with the Rural Electrification FU(REF) providing partial capital subsidies to
2-3 small-scale grid-connected renewable energyegi® (1-10 MW) from micro-hydro,

biomass, or wind, and 5-7 mini-grids or village hydystems to private sector or cooperatives.

30



3.3 Policy Mechanisms and Institutions

Over the years, successive governments of Gharaused a number of policy mechanisms to
improve access to energy services for the populaidforts have been made to restructure the
power sector to provide adequate and reliable retégtas well as promote clean energy services
based on energy efficient and renewable energyntdobies. Energy sector restructuring has
been initiated as a recommendation to address mohgllenges including inadequate funding,
weak institutional framework, poor implementatiamdamanagement. In the case of the power
sector, growing demand for energy and constraisupply as well as inadequate financing were
the key factors that triggered reforms (Edjekumhenal, 2001). Relevant policy mechanisms
adopted to address energy sector challenges inasimafude regulation of electricity tariff,
deregulation of petroleum pricing, setting indwdtrstandards and permitting, education and
information dissemination and stakeholder involvetr{(see Aryeetey and Ahene, 2005; Energy
Commission, 2006a, 2006b, 2006c¢; World Bank, 2008).

With respect to financing, direct or indirect goweent subsidy and grants from donor agencies
are undoubtedly the most highly used mechanism roayecapital-related subsidies to the
utilities and the oil refinery and price-relatedosigdies on electricity and petroleum products.
Several policy mechanisms have also been emplayedding establishment of the Energy
Fund (funded through levies on petroleum produatg) the REF (funded by both donors and
government). In a few instances customs duty waitave been employed as in the case of

solar panels.

To ensure the proper functioning of all playerghe energy sector and to create the requisite
conducive environment for the protection and enbarent of private investment in the sector, a
number of regulatory agencies have been establisiiesicts of Parliament. These institutions
are the Energy Commission, Public Utilities ReguigtCommission (PURC) and the National
Petroleum Authority (NPA). The Energy Commissioliads government on energy policy and
strategy; and is also involved in indicative plarghof energy and electricity system expansion,
and licensing of energy sector operators (Energgnaizsion, 2006c). The PURC established in
1997, is a prime body for setting tariffs and fragncustomer service regulations. The National

Petroleum Authority is an independent regulator,icWwhreviews world market price
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developments, the prices of imported finished potsltand the operations of Ghana’s Tema Oil

Refinery.

In earlier times, electricity regulation was untlee mandate of the then Ministry of Mines and
Energy (MME). The Ministry was the policy makingdyofor electricity and petroleum with a
primary responsibility of ensuring policy developmend coordination of the power sector,
assisted by Volta River Authority (VRA) and Electty Company of Ghana (ECG). The
Ministry also had the responsibilities of settirgyiffs for electricity consumption prior to

reforms in the power sector (Edjekumhene et. @120

At present, the energy system in Ghana is essgnti@naged by the public sector. The Ministry
of Energy (MOE) is responsible for formulating angblementing fuels and electricity policies.
The Volta River Authority (VRA), a state owned éwtiwas created under the Volta River
Development Act 1961 (Act 46pr the generation and transmission of power inr@ha/RA
supplies electricity to large industrial and miniogits and to two electricity distribution
companies- Electricity Company of Ghana (ECG) amdtiern Electricity Department (NED)
of VRA. The Electricity Corporation of Ghana (EC@as established by a decree (NLC Decree
No0.125) in 1967. It replaced the Electricity Depaent of the Ministry of Works and Housing.
However, under the provisions of the Statutory ©aapons Act 1993 (Act 461), ECG has since
1997 been converted into a limited liability compaknown as the Electricity Company of
Ghana (Aryeetey and Ahene, 2005).

Under an on-going Power Sector Reform, a mergdf@& and NED to form one distribution
company is being considered. The transmission immdtas been separated from the generation
and other responsibilities of the VRA and a new pany, Ghana Grid Company (GRIDCo), has
been established for this function. A new Governnagency, the Bui Development Authority,
has also been established to oversee construdtitire @00 MW hydro plant on the Bui River.
One independent power producer, Takoradi InternatidcCompany (TICO), is already in
operation and there are several others at varitages of project development (Osono,
Cenpower and Asogli). A new Rural Electrificatidgency (REA) is proposed to be established
under the current World Bank funded GEDAP (WorlcthBa2007). The REA will manage the
REF.
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With respect to petroleum products, apart from @ileana National Petroleum Corporation
(GNPC) and Tema Oil Refinery (TOR), there is thea Oil Company (GOIL) and many
privately-owned oil marketing companies includirtge tmultinationals like Shell. The LPG
industry has seen many private distributors andilees and, as discussed eatrlier, there is still
unsatisfied demand for support to establish new mwde SMEs in LPG distribution and
retailing. The energy sector has taken the ingi@ps required to show commitment to the rural
population and to ensure that the rural areas@reeyglected. The Unified Petroleum Price Fund
(UPPF) scheme initiated by the Government was m&antotivate transporters who travel to
rural and distant locations, outside a radius & R® from the refinery (UNDP Ghana, 2004). In
spite of the UPPF Scheme, penetration of LPG irrdha areas is still not encouraging as rural

consumption is less than 2 percent of the natiooasumption (Ghana Statistical Service, 2005).

The woodfuels sector represents a grey area witstlynemall informal and unregulated
operators. A few SMEs and some NGOs have beerviedan the improved cookstoves market
but traditional stoves are very much a thing fa itiformal sector. The biofuels industry is still
at its infancy but as indicated earlier there ampsing signs of rapid growth, especially in the
number of large, foreign-owned firms investing e tbusiness of growing the feedstock and

processing it for export.

The Energy Foundation is a public-private sectotrngaship that promotes energy efficiency and
conservation in Ghana. The sector also has seaeti@e NGOs, like KITE and NewEnergy,
involved in a range of activities from energy effiacy enterprise development to rural multi-

functional platforms (MFPs).

3.4 Main Challenges

According to Energy Commission (2006), the mainlleinges facing the energy sector of Ghana

are the following:
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1. Rapidly growing demand for energy by all sectorge ¢ln the expanding economy and

growing population.

2. Risk of significant imbalance between energy préidacand indigenous sources of

supply.
3. Inadequate investments to match the growing engegyand due to lack of capital.

4. Risk of over reliance on imports to meet local flatls of conventional fuels, which

could threaten the country’s supply security, mgktrvulnerable to external pressures.
5. High levels of end-use inefficiency culminatingviraste of final energy forms.

6. Inefficient pricing of energy services resultingpoor financial positions of the energy
providers, but also high cost of tariff, which wduhot encourage maximum use of
energy for wealth creation and could threaten thentry’s growth in prosperity and

modern way of life.

7. Operational inefficiencies of the utilities leadit@high energy losses and consequently

increasing cost of supply and distribution.
8. Over reliance on woodfuels which could threatencientry’s forest cover.

9. Solar energy, which is relatively abundant, butebarexploited to supplement the

commercial energy requirements of the country.

As far as this review is concerned, the challerigésd above have not gone away and will need
to be addressed more broadly within the framewdrnergy policy and insitutions in Ghana as

a whole.

34



4.0 Key Issues and Options for Increasing Energy Aess

This section contains preliminary thoughts of théhars and will be expanded upon and refined
in subsequent phases of the GIS-based energy guogsst. In particular, this Zero-Order Draft
will be reviewed jointly with personnel of the Mstry of Energy and the Energy Commission
over the next three months following which a Fistder Draft will be prepared for presentation
at a forum to be organised for key stakeholdetharast quarter of 2009. A similar process will
follow the stakeholders forum (or meeting of an anged National Multisectoral Group) to
allow specific comments and suggestions from kekediolders to be incorporated in the
document and a Second-Order Draft prepared withiret months of the forum. The first
meeting of the Steering Committee in 2010, roughiyear from now, will then undertake a final

review of the Second-Order Draft and approve d finaft for distribution to the general public.
The section is organised around three broad thashéslows:
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A second volume or supporting document to thisenevof policies and programmes, will focus on
the assessment of sectoral energy needs, idetitficaf gaps and comparison with national and
regional targets. It is intended that this volubeEomes a living document to be reviewed once a
year as one of the instruments for monitoring avaluating the performance of the energy sector
with respect to respect to the achievement of gnacgess targets within the economy as a whole
and the sectors directly relevant to the MDGs amkepy reduction in particular. The problem of

lack of data to determine whether targets will bleieved will be addressed within this context.

Ghana currently ranks third highest in sub-Sah#faica, after Mauritius and South Africa, as
far as access to electricity is concerned. Maugitias already achieved universal electrification
and South Africa is aiming to do so by 2012, asashm Figure 10 below. Akuffo (2009) has
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already indicated for Ghana that current rates letctefication would not lead to full

electrification by 2020, the target set originally the NES and reaffirmed by the current
Government. Figure 11 shows that a major shiftha turrent electrification trajectory to
something somewhat similar to South Africa’s wi# bequired if Ghana is to meet the 2020
target. Whether or not Ghana will be able achi#ng 2020 universal electrification target, and

what it would take to do so, is a key issue fos ti@view.

100 % Mauritius ° =100 %

South Africac””

50 % 50 Y
ﬂ a

Africa (average) e

Uganda, The Gambia,

1990 1995 2000 2005 2610 2045 2020 2025 2030 2035

Figure 11: Electrification Status and Trajectoriesfor Ghana and Selected African

Countries.

Alternative Energy Africa (2009) estimates Ghamrate of increase in demand for electricity at
10 to 15% per annum over the last two decades. &husiportant consideration is to match the
growth rate of electricity demand with adequatepdyat reasonable prices. Though progress
has been made towards achieving the goal of serteliable and adequate supply of electricity
at reasonable prices, much effort is needed to awgprexisting installed capacity, manage
generation and distribution losses as well as redwsts and prices to reasonable levels. This

raises major questions on both the supply and démsigles of the electricity supply chain.

On the supply side, as discussed already in thioseon policy mechanisms and institutions,

growing demand for energy and constraint in sugdywell as inadequate financing were the

key factors that triggered reforms in the energst@e In the case of the power sector, the

ongoing reform/restructuring programme has procgaddfits and bursts over the last decade

and a half or so. If the sector is to succeed ayiph its role towards the meeting the 2020
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universal access target then a renewed impetusbeiltequired in the implementation of the
reform/restructuring programme and more dynamisthb&ineeded in the distribution as well as
generation sides of the industry.

Mahama (2008) affirmed his support for zoning tlwundry to enable several distribution
companies participate in the supply of power todetwlds and industries, as shown in the
schematic diagram for Ghana’s power sector predentEigure 12. In line with this affirmation

it may therefore be more appropriate to hold EC@ HED as separate companies, with some
transparent cross-subsidy mechanisms to addressgher incidence of poverty in the northern

regions of Ghana, as a first step towards the kstatrent of a few more dynamic distribution

companies.
ACT 541, 1997 : PROPOSED
STRUCTURE OF POWER MARKE
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Source: Mahama (2008)

Figure 12: Proposed Structure of the Electricity Spply Industry in Ghana Post-Reform
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The generation side of the industry could also befiem the introduction of more dynamism to
ensure that adequate electricity supply is guaeahteOne suggestion that might help in this
direction would be to go beyond the proposed stinegpresented in Figure 11 such that TAPCO
(Takoradi Power Company), the thermal side of VigAseparated from the hydro side of VRA
to ensure greater transparency in the cross-subsatyhanisms and provide more opportunities

for local Ghanaian shareholder participation asbese done successfully in Kenya.

The ambition of Ghana'’s founding fathers to prodabeap electricity has not been sustained
due to several challenges including the lack obmlwnation of coherent policies among others
to consolidate, improve and diversify sources oécekicity supply in Ghana (Energy
Commission, 2006). Contrary to this ambition, eletty prices have been rising and several
mechanisms, including regional power pooling, amd put in place to reduce electricity costs
and improve reliability. Taking the power secteform bull by the horns and driving more
dynamism into the industry with a good eye on ti@ORVAS regional electricity market could
well be the approach that might deliver the muchgbt-for local benefits as far as affordable

access is concerned.

1 "
As a member state of ECOWAS and a leader withinrgiggon, Ghana is expected to lead the
way towards achievement of the ECOWAS target oR4 @@ the total population having access
to improved domestic cooking services by 2015, witse to 10% using LPG. As discussed in
previous sections of this review, about 9% of Glam@pulation in 2005 used LPG as their
main energy source for cooking and the correspantdi?G access rates for rural areas, urban
areas and Accra are 2%, 17% and 30%, respectiw®iyh Ghana’s urban population predicted
to approach 60% by 2030 it should be possible ite tadvantage of the relative ease of LPG
uptake in urban areas to exceed the ECOWAS targeGhana’s true leadership fashion go for
a doubling of LPG access from the 2005 rate of 8%adimething much closer to 20%, with the

rest of population using improved woodfuel-basedkang services, by 2015.
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Source: Prasad (2008)

Figure 13: Proportion of households using gas émkong by income quintile

Senegal has been a pioneer in the ECOWAS regiternms of her efforts to increase access to LPG
for cooking. As shown in Figure 13, percentagegdor LPG access in Senegal have been reported
in the 80s across all five income quintflesigure 12 also shows Botswana, another countsyb-
Saharan Africa, to have much higher LPG access thtsn Ghana. It may therefore be argued that if
these two African countries have done it, Ghanaukhbe able to do it too, and again questions

relating to how this can be done should be of egsncern to this review.

Abavana and Mahama (2006) have proposed a strétegyged on “promoting the growth of a
commercial market for clean energy services, witlaetive role for government as a regulator and
civil society as a facilitator.” The top five int@ntions which were employed in their UNDP-
supported project on LPG Substitution for Wood Fueid could possibly be scaled up in an

intensified nation-wide LPG program, are as follows

1) Creating awareness for LPG as a cost-effectbade, convenient, and reliable energy
alternative.

2) Building community capacity and networks asrargral part of the supply chain.
3) Establishing a sustainable supply chain for l@gp@lucts and services.

4) Introduction of appropriate LPG appliances (a@rskand mini cylinders).

2 This data may only refer to the capital, Dakarother sources report lower figures around 40%Hfercountry as
a whole.
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5) Initiating a national dialogue on the developieina Standards and Safety Regulations and
LPG Code of Practice for Filling and Handling.

Abavana and Mahama (2006) call for “more emphagsis emgaging the local authorities

(municipalities) and the private sector more eftedy, and using the Public Private Partnership
(PPP) business model for service delivery.” Actinglementation of their fundamental strategy
based on government as a regulator and civil so@sta facilitator, coupled with the continued
provision of business development services, suctheaf\REED package successfully developed by
KITE and others to promote private entrepreneurshipe clean energy sector, could go a long way
in helping to reach and possibly exceed the ECOWWSte Paper target for LPG access in West

Africa.

Togobo (2006) has pointed out that, based on puewtudies, there is a strong correlation between
the level of household income and the type of fus#d, with low income households preferring
traditional fuels like charcoal, firewood and agitaral residues and higher income households
relying on more conventional fuels like LPG andceieity. Togobo (2006) has also pointed out the
immense role of kerosene for lighting and the thett the retailing of kerosene is done in small
shops, in houses and by head loaders, usuallyneraliand beer bottles or in small gallon tanke. H
points out further that between kerosene and LR&fiel of choice is the latter and therefore
Government may choose to continue providing suppenthin its kerosene pricing
policies/distribution setup to ease the price cleangsulting from transportation, while expanding
and intensifying policy measures for the promotiwnLPG use by those who can afford this

throughout the country.

As indicated above, a doubling of LPG access taiaB0% by 2015 would leave some 80% of the
Ghana'’s population to be served with other formsngfroved cooking services. Togobo (2006)
argued for conscious and sustained efforts at ismpgoefficiency and sustainable continuity in the
woodfuel trade given the fact that woodfuels hapjeebe the main fuels used for cooking in Ghana
and furthermore, the regulatory mechanisms in pla@nsure sustainability are few. Togobo (2006)
therefore calls for effective programmes aimedratrting efficient production and use of cooking

fuels especially charcoal and firewood.
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It has been argued elsewhere that efforts whickesmein integrating productive uses and income
generation activities into energy access initiajwehether based on conventional fuels or renewable
energy, may well turn out to be the deciding fadtahe dream of energy for all in sub-Saharan
Africa is to become a reality in the foreseeabléur®er (Brew-Hammond and Kemausuor,
forthcoming). In line with this argument, Figuré has been drawn to drive hotine importance of
coupling energy access initiatives with productises of energy, essentially in industry and
agriculture, and how close coupling between energpess initiatives and productive uses of
energy may be important in and of itself, as wallimportant for the main socio-economic
sectors addressed in the MDGs, namely, Social eielip(including gender), Health, Education
and Environment (SHEE).

Industry & Agriculture
(Prodcutive Uses of Energy)

wellbeing
(inclgender)

Energy Access

Source: Brew-Hammond and Kemausuor (forthcoming)

Figure 14: A framework for co-benefits from energyaccess and productive uses of energy

The extent to which Ghana is able to successfulipger energy access initiatives with embedded
linkages to productive uses/income generation rhasetore help to make the difference, whether or
not universal access to modern energy servicesbeilichieve by 2020. Previous sections of this

report discussed in particular the availabilityrehewable energy resources that could be used, in
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addition to the conventional energy sources, todate the rural economies, increase household

incomes and hence improve affordability for modemergy services.

Akuffo (2008) acknowledges the fact that it hasrbeery difficult in Ghana to actually establish
enterprises that will focus on the rural areas atsdb on renewable energy. He therefore
suggests that in rural areas, the focus shoulthiitbesocial aspect and there should be policy to
lift the rural folks up from their current statusraugh social programmes. Akuffo and Obeng
(2008) go further in their study of energy SME®inica and the constraints and challenges they
face including lack of relevant policies and ingitinal framework to provide sufficient leverage
for SMEs to tap into new energy business; lack apacity building in energy system
development and commercialization; limited ruraémgy market; inherently high initial cost of

renewables and energy efficient products; and pooess to clean energy financing.

Enterprise Start-up Enabling

Development Financing ‘;//,’Gov’t policies

Services \ /
Energy business:

Entrepreneur [> services and products
for rural and urban

/ \ clients

NGOs / Dev. Financial

organisations Institutions
- 2nd stage financing

Source: Agbemabiese (2009)

Figure 15: A framework for co-benefits from energyaccess and productive uses of energy

In the light of their findings Akuffo and Obeng (@) concluded that the REED approach (shown

schematically in Figure 15) has high potential tmtcbute to the overall national development

priorities, particularly the goal of widening acsds energy services for under-served communities.

Akuffo and Obeng (2008) go on tproposeseveral policy-related interventions including the
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building of human and institutional capacity in Ene system management. This need to build
human and institutional capacity is being takenimparious programmes like GEDAP and the
Renewable Energy Education Project (REEP) impleatettirough an international partnership let
by The Energy Center, KNUST with funding from thergpean Union’s EDULInk Programme of

the Africa, Caribbean and Pacific (ACP) Secretarigbhana should do well to scale up such
enterprise-centered capacity development programwigls a strong emphasis on productive uses

especially in rural areas.

The challenge of incorporating strong productive elements in energy access inititiaves in general,
and renewable energy schemes in particular, cabeotinderestimated but there is evidence to
suggest that with some careful thinking and inneeaprogramme design, this should be feasible
with tangible results for all to see. For instarexe important feature of the woodfuels consumption
pattern in Ghana is the use of agricultural resduaethe poorer regions of the country constituting

some 2% of the total population of the nation. sAswn in Figure 16 for the Upper East Region, the
population depending on agricultural residues fosking is as high as 30% pointing to the scarcity
of wood in parts of the region and the endemic pgvievels that put even charcoal or other

commercial fuels out of reach.

m Wood

® Charcoal

m Crop residue /sawdust
M Kerosene

M Gas

m Electricity

m None

Source: Data from GLSS (2005)

Figure 16: Types of Cooking fuels used in the Uppdfast Region of Ghana
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Table 4: Distribution of cattle population in the Three Most Cattle-Rich Regions of Ghana

Region Cattle No. of cattle No. of cattle Average cattle
population owning owning agric.  per agric.
households households  household

Northern 982,847 98,090 85,142 115
Upper

West 787,681 28,250 23,645 33.3
Upper

East 454,112 47,577 39,441 115
TOTAL 2,224,640 173,917 148,228 15.0

Source: Bensah (2009) citing GSS (2008)KidE (2008)

Interestingly enough, the Upper East and Northeegiéhs have the same number of cattle per
agricultural household, second only to that inlipper West Region (see Table 4). The potential for
household level biogas plants designed to prodeddiZer for improving agricultural yields, in

addition to energy for cooking and lighting, is riffere considerable. It is unclear why such a
programme has not seen the light of day, to datetHe numbers suggest that this could open the
door for not only increasing access to modern gnegyvices but also generating the incomes
necessary for improving their social welfare of pogal families. The viability of this and simila

productive use-oriented energy access programmiedeavinvestigated in subsequent phases of the

GIS-based energy access project.
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5.0 Conclusions and Recommendations

%! !

The following broad conclusions can be drawn from teview:

1.

Since the passage of the Electricity Supply Ordieaaf 1920, there have been several
plans, policies and programmes aimed at increasingss to energy. These have generally
failed to achieve the aims with which they wereuregr they were not able to meet their
targets within the specified periods due to ondlam or the other. Several problems have
been identified, ranging from funding to poor ongation and lack of participation from
the private sector.

Despite the intentions of several past governmeniacrease access to energy services,
particularly to the underserved areas, existingc@s and plans have not delivered
effective results.

Even though the aim of Ghana’s electrification ppls to make available cheap electricity
for all, this could not be sustained due to sevefallenges including the lack of a
combination of coherent policies among others tasobidate, improve and diversify
sources of electricity supply in Ghana. Contrarythis ambition, electricity prices have
been rising.

From modest beginnings since the commissioning lef Akosombo hydro-power
generation plant, access to electricity in Ghans lbeen increasing. There has been a
phenomenal growth from the late 1980s buoyed byNB& and later SHEP (under the
NES). This has raised electricity access rate twiah5 percent in 2008, a feat only rivalled
by South Africa in sub-Saharan Africa. Neverthelessme 44% or so of households in
Ghana are still without electricity and this iscace of concern.

There is lack of data to determine whether curesr@rgy policies and plans will achieve
the targets and goals for energy access as sdteirgdvernments’ policy documents,
ECOWAS White paper, and the MDGs. Already, Gharee faeveral challenges which
frustrate efforts to achieve national energy acdesgets and goals. These challenges
include growing demand for energy but with inadequavestment to match the demand,

high levels of end-use inefficiency culminatingviaste of final energy forms, inefficient
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pricing of energy services resulting in poor fin@hgositions of the energy providers,
operational inefficiencies of the utilities leaditg high energy losses, under-exploitation
of renewable energy sources, e.g. solar, and al@nce on woodfuels which could
threaten the country’s forest cover.

Several policy mechanisms and institutions haveecom board over the years, all in the
aim of delivering a better energy access to Ghasai@n the generation side have been
VRA while ECG and NED have been responsible fortridhstion. Efforts at policy
formulation and regulation have been handled byEergy commission and the PURC.
Biomass in the form of woodfuel, remain the mosinpinent fuel in Ghana for cooking
and heating. That firewood and charcoal contritalieut 63 percent to the total energy
consumed in the country is a source of worry if @hé to reduce deforestation and the
associated health problems associated with indothutpn from the use of biomass for
cooking and heating.

Even though some strides have been made in LPGuegt®n in urban areas, especially
in the Ashanti and Greater Accra Regions, accesf® is still lower than expected and
even worse so in the rural areas. Penetration d& I the rural areas is still not
encouraging as rural consumption is less than @péof the national consumption.
Renewable energy has not made much contributioretieegy mix in Ghana. Gains in
solar PV have been modest when compared to thetrgmupotential. Even though the
costs of acquiring solar PVs are currently highs ibelieved that costs could go down if
wide-scale electrification programmes associatet iulk purchase of PV and economies
of scale in production and sales go ahead.

wind energy and small hydro resources have not legioited much and biofuel
programmes are still in the feedstock stage witle lto show in terms of the production of

commercial fuels.

The main recommendations arising out of this revieay be summarized as follows:

1. There is the need for a coherent national enerdjgypwith inputs from a wider section of

the public that has precise targets and cleartiydawn strategies to achieve the targets. Such

strategies should involve funding mechanisms.
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. Efforts must be made towards achieving 100% adeceskectricity by 2020, and around 20%
of the population having access to LPG with thé eépopulation using improved woodfuel-
based cooking services, by 2015.

. Efforts at promoting and making available renewadtergy technologies at cost effective
prices must be stepped up. Perhaps this callshioipassage of the renewable energy law
which hopefully should establish incentives for teeewable energy industry.

. Energy access initiatives should be coupled witbhdpctive uses of energy, especially in
rural areas, and enterprise-centered approacheglsiieo be promoted vigorously.

. Government must support academic and researckutiatis in the country to build capacity
for more R&D into energy technology and policy kattthey can complement government

efforts at achieving ‘sustainable’ energy for allGhana in the near term.
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