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Renewable Energy Situation in Ghana and Future Prospect
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Abstract—Renewable energies represent a foundation to
steer the energy system in the direction of sustainability and
supply security in Ghana. The country has a huge undeveloped
potential in the field of renewable energy. While Ghana has
committed itself to universal electricity access by 2020, the real
challenge is the capacity to meet this goal and, most important,
to ensure that supply is reliable and adequate. This paper
outlines the state of current electricity demand, supply gap and
CVVV V the major impediments to resolve the supply
bottlenecks to meet demand. The paper again discusses current
Renewable energy situation of Ghana and sustainable
development strategy by the Year 2020. The current status and
future prospects of Renewable Energy in Ghana are also
addressed in the paper. Conclusion was drawn on the role of the
Government and private investors on the Renewable Energy
development in the Country.

Index Terms—Energy, renewable energies, hydropower,
generation, energy demand.

I. INTRODUCTION

Electricity is a key determinant for economic growth in
any emerging economy, however supply in most instances is
always fraught with challenges. Ghana, one of the budding
economies in Africa suffers a similar fate. Sustained demand
growth of over 6% per year has strained the already
overburdened electricity system. A major power crisis over
the past 7 years is estimated to have reduced the country’s
GDP growth by 1%. [1]. The Government through the
support of international donors, has sought to strengthen the
electricity sector in response to this problem. According to
the World Bank, Africa lags behind globally when it comes
to energy generation and supply. Access to electricity in
Ghana is estimated at 75% this coupled with a generation
capacity of 13,022 GWh. A cursory assessment will show
that those with access to power typically consume relatively
little and also face frequent outages as well as high prices of
electricity. The

World Bank therefore recommends the implementation of
policies that provide enabling conditions for private sector to
increase investment in Africa’s under-developed electricity
transmission infrastructure. [2]) Ghana joined the White
Paper for a Regional Policy’ of the Economic Community of
West African States (ECOWAS) which is geared towards
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increasing energy services access. One of the major aims of
the policy was to ensure a 50% electricity access within the
West African Sub-Region by 2015. [3]. About 90% of rural
dwellers in Ghana depend on firewood and charcoal for
cooking. [4], [5]. The Government of Ghana, with the help of
international donors, has sought to strengthen the electricity
sector in response to this challenge. The Government has
outlined two key objectives for solving existing problems in
the sector and allowing it to power sustainable, inclusive
economic growth in the future as follows: (i) double installed
generation capacity by 2015; and (ii) extend universal access
to electricity by 2020 [6].

A. The Current Electricity Situation in Ghana

According to the World Bank Sustainable Energy for All
Report, [7], the national household access to electricity in
Ghana as at 2014 was 78.3%. Ghana generates about 64 % of
its electrical power from hydro sources. Electricity is the
dominant form of modern energy used in Ghana, accounting
for about 65 % of the energy used in the industrial and service
sectors and about 35 % in residential use. [8], [9], Energy
Commission of Ghana (2014), identified some potential
electricity consumption drivers such as industrial growth,
petroleum up-stream as well as mid-stream activities, mining
[10]. In total, Ghana’s population is projected to increase
from the 25 million estimated in 2010 to around 40 million by
2030 [11] Fig. 1 below shows Electricity
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Fig. 1. Electricity generation in Ghana.

Generation in Ghana between 2010 to 2015 whereas Table
I also shows the Electricity Installed capacity as at 2015.

B. Electricity Demand and Supply Situation in Ghana

There has been a rapid increase in electricity demand over
the past decade in Ghana. the period between 2000 and 2013
saw a supply shortfall of 6340 GWh in lieu of demand.
Energy Commission. [13]. Industry accounted for about 45%
of this shortfall and the rest being for residential and
commercial sectors. [13]. It is expected that the relative
market share of the consumer sector will change to 50% of
the maximum demand for residential sector in 2020. [14].
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Biomass consist mainly of wood fuel, and to lesser extent
crop residues, accounts for half the Total Primary Energy
Supply. Ghana's primary fuel for electricity generation has
largely been hydro. The total electricity generation in
2015was 11,492 GWh, with 50.86% being generation from
hydropower, 49.1% from thermal power plants and the
remaining 0. 03% coming from other Renewables [10]. The
generation from hydro resources has dropped from about
54% in the year 2013 to about 43.2% in 2016[15]. There has
been a reduction in the industry sector electricity supply since
2000 which has actually abandoned the progress of the
country [15] in the most recent energy crisis. The ongoing
national power outages and load shedding in Gahan shows
the disparity between supply and demand of electricity in the
country. The total electricity generated for gross transmission
in Ghana in 2014 was 13,071 GWh as against 12,927 GWh in
2013. Peak load for the supply to the country on the
transmission grid2 was 1,970 MW about 10% above 2013
with total peak on the transmission grid3 also being 2,061
MW; around 6% over that of 2013. Ghana’s corresponding
peak demand (including suppressed demand) and total
transmission system peak as at 2015 was between
1,980-2,300 MW. With The grid electricity available for
supply being between 15,000 to 15,200 GWh [16]. Fig. 2 and
Fig. 3 below shows the primary energy supply in Ghana, and
energy consumed by consumers.

TABLE I: ELECTRICITY INSTALLED CAPACITY AS AT 2015 [12]

PLANT Installed Share (%)
Capacity (Mw)
Hydro Akosombo 1,020 279
Bui 400 10.9
Kpong 160 4.4
Thermal Takoradi 330 9.09.0
Power Company 330 55
(TAPCO) 200
Takoradi 34
International 126 3.0
Company 110 14
(TICO) 50 3.6
Sunon 132 2.2
Asogli  Power 80 6.0
(Ghana) Limited 220 6.2
(SAPP) - IPP 225 6.8
Cenit 250
Energy Ltd
(CEL) - IPP
Tema
Thermal 1
Power Plant
(TT1PP)
Tema
Thermal 2
Power Plant
(TT2PP)
Takoradi T3
Mines
Reserve  Plant
(MRP)
Kpone
Thermal Power
Plant (KTPP)
Karpowershi
p
Ameri Plant
Other VRA Solar 25 0.1
Renewables BXC 20 0.5
Company
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Fig. 2. Primary energy supply in Ghana [12].
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Fig. 3. Electricity consumed by customer/class [12].

According to Armah-Kofi Buah the formar Energy
Minister of Ghana, the objective behind the Renewable
Energy Act passed by the Ghanaian Parliament in November
2011 is to increase renewable energy such as solar, wind and
thermal energy use in the country to 10 % by the year 2020.
The Bill specifically empowers the Public Utility Regulatory
Commission (PURC) to set the Feed-in-Tariffs (FITs) that
determines the success or failure of the renewable energy
sector. The Ministry of Energy has approximated over 6,000
solar systems with an installed capacity of 3.2MW have been
installed in the country in 2015, mainly for off-grid
applications. All technologies of solar energy which use
global radiation to produce energy for instance PV’s and
water heaters would operate efficiently throughout the year in
the country. Ghana’s Public Utilities Regulatory Commission
established feed-in tariff rates for electricity generated from
renewable energy sources. The tariffs have been applying
since 2013 and are technology specific (Table II). The
duration of the support is 10 years for all projects, regardless
of the technology [17].

TABLE Il: FEED-IN TARIFF RATES FOR ELECTRICITY GENERATED FROM
RENEWABLE ENERGY [18]

Renewable energy | Duration of the Expressing of Tariffs
technology support (GHp/kWh)

Wind 32.1085

Solar 40.2100

Hydro < 10 MW 26.5574
Hydrol0MW >100 MW 10Years 22.7436

Landfill Gas 31.4696

Biomass 31.4696

C. Potential Alternative Sources of Energy Generation in
Ghana

Ghana generates electric power from hydropower,
fossil-fuel (thermal energy), and renewable energy sources.

Electricity generation is one of the key factors in order to
achieve the development in the Nation.

I. Solar PV (stand-alone and grid connected) and solar
Lanterns

Ghana has adopted the GEDAP solar project to increase
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electricity access through solar photovoltaic systems in the
rural and remote areas in the Country. This increase will help
improve the quality of life as well as enhancing educational
services, and provision of income-generating opportunities
for the local People in the country. The solar lanterns and
solar home systems are supplied by local companies with the
view of driving local participation as well as innovation, to
reach a point where the local industries can be in a position to
produce these lanterns locally. Training has been given to
quite a lot of technicians on the maintenance and installation
of the systems. There has been an installation of around
16,500 systems made up of 8000 solar lanterns and 8500
solar home systems.IEA/ Feed-in tariff, IRENA Data Base
[18], [19]. Ghana has the biggest and largest photovoltaic
(PV) solar energy plant in Africa and the 4th biggest in the
world thus Nzema project which is under construction. This
155Mw plant will be able to provide over 100,000 homes in
the Country with electricity to increase electricity generating
capacity in the Country by 6%. When fully in operation, [19].
The BXC Solar Plant in Ghana’s Central Region is the largest
functioning solar farm in West Africa. It started operation in
February 2016 and owned by a Chinese company. after two
years of construction, it produces 20MW of power, largely
contributing to Ghana’s ambitious plan to reach 10%
renewables milestone by 2020. The panels will help the
country change to cleaner power. The country’s transition to
solar has started slowly, making the objective of a 10 percent
slice of energy resources coming from renewables by 2020
challenging [20].

Fig. 4. The BXC solar plant in Ghana.

Mechanisms have been put in place to attract biomass and
bio-energy sector investment. To boost rural energy
development as well as create jobs for the country [21].
Ghana’s huge arable and degraded mass land has the
potential for cultivating crops and plants which may perhaps
be converted into a wide range of solid and liquid bio-fuels,
since alternative transportation fuels development can assist
in safeguarding and expanding

Ghana’s future energy supplies. Main investments in the
bio-energy subsector existed in the areas of production, are
transportation, storage, distribution, sale, marketing and
exportation. Biomass is the main energy resource in Ghana in
terms of production and consumption, with the two-primary
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consumed bio-fuels being ethanol and biodiesel [21].
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Fig. 6. Biofuels use in Ghana [12].

Besides hydropower and solar energy, wind power is also
another renewable energy source that produces electricity in
Ghana. Wind energy have a good moderate potential
estimated to be about 406MW Suitable for water pumping,
Grid connection and off grid applications along the eastern
costal belt of Ghana with a speed of over 6m/s estimated at
50m. there are Class 4-6 wind resources found on the highest
wind areas like Nkwanta, the Accra Plains, Kwahu Plains and
Gambaga mountains in Ghana. These available wind energy
resources can provide estimated minimum energy of around
500 — 600 GWh/year. there is a potential of wind energy to
greatly support Ghana’s energy sector.

5% of wind energy could be surely reached in terms of
installed capacity. [22].

WIND RESOURCE POTENTIAL

IV. HYDROPOWER

The Akosombo Dam has been Ghana's main source of
energy since the 1960s, however, due to recent droughts, it
has been operating at minimum capacity. But today, the six
turbines of the dam are struggling to generate 67% of power
to the country as it used to in in previous years. over the past
57 years since Akosombo was built, electricity demand in
Ghana has witnessed a steeply growth of over 300%,
reaching a peak of 1126.82 GWh in 2015 [23]. Ghana’s total
installed capacity currently stands at 2,936 MW, just over
half of which is provided by hydropower which has the
highest electricity supply capacity in Ghana with a total of
1,580 MW installed capacity. This contribution is accounted
for by three stations such as Akosombo (1,020 MW), Kpong
(160 MW) and Bui (400 MW). Development of smaller
hydropower projects in Ghana is still a challenging issue, as a
result of lack of a regulatory and legal framework for
renewable energy, and limited economic incentives to attract
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investors. The actions to encourage and accelerate
hydropower development in Ghana by the government is to
help meet the increasing electricity demand of the country
[24].

*LocationAkosombo,
Ghana
Height (foundation) 114 m
(374 ft)

* Length660 m (2,170 ft)
& Width (base)366 m
(1,201 ft)

* Dam volume 7,900,000
m3 (280,000,000 cu ft)
Total capacity 148km3
(120,000,000 adrift)

* Surface area 8,502 km2
(3,283 sq mi)

* Maximum length 400 km
(250 mi)
«Installed capacity 1,038
MW (1,392,000 hp)

Fig. 7 A view of the Akosombo Dam

Ghana History

V. CONCLUSION

Several African countries started energy sector reform in
order to supply energy to the rural communities who are not
connected to the main grid and also provide affordability,
clean, safe and efficient fuels to the people. Quite a lot of
policy mechanisms and institutions have over the years been
on board to help deliver a better energy access in Ghana.
Biomass in the form of wood fuel HAS been the main fuel
source in in Ghana for cooking and heating. Firewood and
charcoal has been contributing substantially in the total
energy consumption of Ghana. This is a major source of
worry taking into consideration its adverse effects on Human
health as well as deforestation and the problems associated
with indoor pollution from its use. The energy sector in
Ghana has not seen much contribution from Renewable
energy. solar PV Gains when compared to the potential
country, have been modest. Wind energy and small hydro
resources have not been exploited fully and biofuel programs
are still in the feedstock stage. Ghana has great potential for
several different industries in renewable energy. There is also
a huge undeveloped potential in wind, solar and Small

Hydropower. THE Government of Ghana needs to involve
the private investors to help harness these resources
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