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ES 1: Background Information
This State of Energy Report for the Awutu Senya East Municipality is the first of its kind in Ghana.
Current energy surveys and statistics only focus on the national level, with little attention paid to
the state of energy at lower levels – the regional, metropolitan, municipality and district. In the
absence of such specific baseline information, effective planning for sustainable energy becomes
highly problematic. Against this backdrop, the Supporting Sub-Saharan Africa’s Municipalities
with Sustainable Energy Transitions (SAMSET) project has among its objectives the production
of reliable State of Energy (SoE) reports for all its municipal partners. The SoE reports for the six
partner municipalities will provide platforms for the project team to support municipal assemblies
to plan effective and sustainable energy transition pathways for the municipalities. Awutu Senya
East Municipality (ASEM) is one of the two municipal partners SAMSET is collaborating with in
Ghana.
ASEM1 is a fast-growing municipality of an estimated 108,422 people with an annual growth rate
of 3 percent and about 43,795 households, according to the Ghana Statistical Service (GSS). As a
fast urbanizing municipality, ASEM faces numerous developmental challenges including water
and sanitation, waste management, and a poor transportation network. For the purposes of revenue
collection and resource allocation, the Awutu Senya East Municipal Assembly (ASEMA) has
demarcated the entire municipality into first-, second- and third-class areas, depending on the
availability of certain social amenities. Thus, first-class communities supposedly have the most
facilities and third-class communities have the least.

ES 2: The Macro Picture: Ghana and Central Regional Energy Picture
ES 2.1: Energy Picture of Ghana
Energy used in Ghana is supplied by three major sectors: electricity, petroleum and bioenergy.
Electricity is generated from two main sources: hydro from Akosombo, Kpong and Bui hydropower plants, and thermal, mainly from diesel fuel and natural gas. These together generated a

1

The map of Awutu Senya East Municipality in the Central Region is in Appendix 1
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total of 12,870GWh in 2013, a 7 percent increase over 2012 total generation of 12,024GWh and a
26.6 percent increase over 2010 total generation of 10,167GWh. Commercial oil production
officially commenced in December 2010 and by the end of 2012, about 4,133.8 kilotonnes of crude
oil was produced in Ghana (Energy Commission, 2012). This oil, however, was not consumed
domestically and Ghana still depends on crude oil importation through the Ghana National
Petroleum Corporation (GNPC) and private companies. The wood fuel component of bioenergy
in the form of fuelwood and charcoal make up 75 percent or more of national energy consumption
(GSS, 2013). However, the biomass consumption pattern in Ghana indicates a shift from firewood
to charcoal for more urban households. Liquefied petroleum gas (LPG) usage in Ghana has
increased significantly from 6.2 percent in 2000 to 18.2 percent in 2010. This is attributed to the
increasing consumption rate in urban areas where about 42 percent of urban dwellers use LPG for
cooking compared to only 5 percent of rural dwellers as of 2010 (GSS, 2013). Ghana is well
endowed with renewable energy resources that are yet to be tapped. The average duration of
sunshine Ghana receives varies from a minimum of 5.3 hours per day in Kumasi in the Ashanti
Region, which is in the cloudy, semi-deciduous forest region, to 7.7 hours per day in Wa in the
Upper West Region, which is in the dry savannah region, with monthly average solar irradiation
ranging between 4.4 kWh/m2 /day and 5.6 kWh/m2 /day (16-20 MJ/m /day) and between 1,808
and 3,000 hours of sunshine per year (Hamlin and Ofori-Nyarko, 2005, cited in Bawakyillenuo,
2007). Currently, 2 MW capacity of solar PV has been installed at Navrongo in the Upper East
Region, bringing the total installed solar photovoltaic (PV) capacity in Ghana to an estimated 2.5
MW due to the failure of some previously installed PVs. Ghana has potential for about 2,000 MW
of wind energy while there are 22 exploitable mini-hydro sites in the country with potential output
of between 5.6 MW and 24.5 MW.
The major demand sectors for energy are the residential, non-residential (comprising of
commercial and services, agriculture, transport and industrial sub-sectors) and the industrial
sectors. Rural and urban communities make up the residential demand side of energy. The total
number of households in Ghana was about 4 million in 2000, 5,467,136 in 2010 and is expected
to reach 6 million by 2020. Energy in the residential sector is mainly used for lighting and cooking,
with biomass being the main energy source for most households, especially in rural communities.
The commercial and services sector share of total national energy use has on average been less
than 3 percent per annum since 2000. The informal sector – including chop bars (restaurants) and
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street food vendors – has had the largest share (over 55 percent) of energy use since 2000, followed
by the tourism sub-sector (10-12 percent) and the education sub-sector (more than 5 percent).
The road transport sub-sector accounted for about 92 - 94 percent of total fuel use within the period
2000 to 2012. The remaining fuel used by the transport sector (6-7 percent) is accounted for by the
air transport sub-sector (Energy Commission, 2014). Energy use by the rail and the maritime subsectors is comparatively negligible, averaging 0.3 percent and 0.1 percent respectively over the
same period. The transport sector accounted for about 80% percent of petroleum product
consumption in the economy as at 2013, with the remaining 20 percent going into industry,
residential and fisheries sectors (Energy Commission, 2014). The industrial sector excluding the
Volta Aluminium Company Limited (VALCO) accounted for about 22 percent of total national
energy use annually since 2000. However, with the inclusion of VALCO, the industrial sector’s
total energy share increased slightly to about 23 percent per annum (ibid).

ES 2.2: Energy Picture of the Central Region
Various forms of energy are consumed in the Central Region for different purposes. About 70
percent of the population in the region had access to the national grid for their power needs as of
2012 (GSS, 2013). Electricity constitutes 66.1 percent of lighting sources in the region. Other
lighting sources include kerosene lamp (20.7 percent), flashlight (11.2 percent), electricity from
private generators (0.7 percent), and candles (0.5 percent). The proportion of households using
electricity in the Central Region is the third highest in Ghana, after the Greater Accra and Ashanti
regions. The use of private generators is a recent phenomenon due to the frequent power outages
and load shedding that gripped the country. There are rural-urban variations in the sources of
domestic lighting. Over three-quarters (78.4 percent) of households in urban areas use electricity
from the national grid for lighting compared to 54.5 percent in rural areas. One-quarter (25.5
percent) of households in rural areas use kerosene lamps as their main source of lighting compared
to 15.7 percent in urban areas. About 18 percent of rural dwelling units use flashlight as their main
source of light compared with only 3.9 percent in urban areas. The three main sources of energy
for cooking in households in the Central Region as of 2010 are firewood (44.2 percent), charcoal
(36.9 percent) and LPG (12.5 percent). In rural areas, because wood is locally available, it is the
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main source of cooking fuel for 67 percent of households compared with 20.0 percent in urban
areas. In contrast, charcoal, which is often produced for urban dwellers, is used by 52.9 percent of
urban households and 21.8 percent of rural households.

ES 3: Awutu Senya East Municipality Energy Picture and Energy Breakdown by Sector
ES 3.1: ASEM Energy Picture
Electricity consumed in the municipality is primarily generated by the Volta River Authority
(VRA) through its hydro and thermal power plants and distributed and sold by the Electricity
Company of Ghana (ECG). In 2013, about 20.1 MW of electricity was fed into the municipality
and distributed among the various demand sectors including residential areas, industries and
commercial activities. All petroleum products are imported from the national stock at Bulk Oil
Storage and Transport Limited (BOST), which stores and transports refined petroleum products to
consumers after they have either been refined at Tema Oil Refinery or imported. Neither charcoal
nor wood fuels are produced in the municipality but are brought from neighbouring districts and
sometimes from other regions. The production of charcoal moved further north into areas such as
Bole by 2012 as a result of deforestation.
The total energy consumed by all households and by commercial, industrial and agricultural
activities in the municipality is estimated at around 4,965,445.85 Gigajoules. The transport sector
takes the largest share of total energy consumed in the municipality, 3,372,729.5 GJ (representing
68 percent of total energy consumed). This is followed by the residential sector which takes about
16 percent of total energy consumed in the municipality. The commercial sector is the third largest
energy consumer, using about 13 percent, while the industrial sector consumes about 3 percent of
total energy in the municipality. The share of total energy consumed by both the local government
and agricultural sectors is less than 1 percent of the total energy consumed by the municipality
(Figure ES 1).
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Figure ES 1: Shares of total energy consumption in ASEM
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ES 3.2: Energy Picture of the Household/Residential Sector in ASEM
The residential sector in ASEM is composed of 43 percent third-class households followed by 34
percent second-class and 23 percent first class. About 83 percent of all households in ASEM are
electrified. Most electrified households in ASEM are in separate (standalone) houses and the
predominant window types are louvre blades. The majority of non-electrified households also live
in separate houses, with louvre blades and wood the predominant window types. Third-class
households consume about 42 percent of total energy consumed by the residential sector in the
municipality, while second- and first-class households consume 33 percent and 25 percent of the
energy respectively. It is apparent from the survey results that although households in ASEM
consume quite a substantial amount of biomass energy, there is also evidence of massive
consumption of modern forms of energy (electricity and LPG fuels) in the municipality. Charcoal
fuel constitutes the largest share (42 percent) of the total energy consumed by the household sector
in ASEMA. This is followed by electricity (27 percent), LPG (20 percent) and firewood (7 percent)
(Figure ES 2). Cooking activities consume the most energy in the residential sector followed by
lighting and water heating in all three classes of settlements in the municipality. Charcoal and LPG
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are the predominant fuel types used for cooking and water heating in the municipality while some
electrified households use electricity as a supplementary source. Electricity is the main energy
source of lighting in electrified households while non-electrified households depend on dry cell
batteries and candles.

Figure ES 2: Share of total energy consumption, by source
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Source: ISSER SoE Surveys in ASEM and GEM, 2014

ES 3.3: Energy Picture of the Commercial Sector in ASEM
About 38 percent of the total energy consumed by the commercial sector is diesel fuel while 27
percent is electricity. The remaining 35 percent is shared between charcoal, wood, LPG and petrol
fuels, with charcoal constituting about 17 percent. Kerosene and solar energy are consumed in
small quantities in the municipality (Figure ES 3). Formal commercial activities (schools,
hospitals, clinics, banking and non-banking financial services, offices such as information and
communications technology (ICT) providers, consultancy firms etc., tourism and hospitality
services (hotels, motels and guest houses)) depend largely on diesel fuel, as it constitutes about 53
percent of their total energy consumption. Meanwhile, informal commercial activities (hair salons
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and barber shops, tailors and seamstresses, auto mechanics, bars, restaurants and catering services,
petty trading, retail shops, carpentry and welding shops, electronic repair shops and others) depend
more on charcoal, followed by electricity and LPG. Transportation consumes the most energy in
the commercial sector, about 28 percent of total energy, while cooking/water heating and other
activities (such as welding, baking, smithing, soldering and spraying) use about 20 percent and 16
percent respectively of the total energy consumed. Within formal commercial activities,
transportation is the largest consumer (43 percent) of total energy. About 19 percent of energy is
consumed by cooking/water heating activities, especially in schools (school feeding programme),
hospitals and hotels/guest houses. Machine operations – computers, printers, photocopy machines
and others – consume about 9 percent of total energy in the formal commercial sector, while
lighting uses about 8 percent. Refrigeration and entertainment account for 4 percent and 3 percent
respectively of total energy used in the formal commercial sector. Other commercial activities such
as welding, baking, smithing, soldering and spraying are the most energy-intensive activities in
the informal commercial sector, consuming about 40 percent of total informal commercial sector
energy, followed by cooking/water heating which consumes about 21 percent of the total energy
of the informal commercial sector.

Figure ES 3: Shares of energy consumed in commercial sector, 2013
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ES 3.4: Energy Picture of the Industrial Sector in ASEM
Industrial activities are heavily dependent on petroleum for electricity generation. In 2010 and
2011, over 80 percent of the total energy consumed in the industrial sector came from diesel, with
electricity from the national grid contributing a little over 10 percent of total energy consumed by
the industrial sector in the municipality. In 2012, 70 percent of total energy consumed by the
industrial sector came from diesel while 30 percent came from grid electricity. Similarly in 2013,
diesel constituted about 61 percent of total energy consumed by the industrial sector in ASEM
while grid electricity provided only about 39 percent (Figure ES 4). The increasing trend of
electricity consumption in ASEM since 2010, despite the shortfall in national supply of electricity
is attributed to the emergence of new industrial players which often sought to be connected to the
national grid. Mining and quarrying was the most energy intensive sub-sector of the industrial
sector in ASEMA, constituting about 88 percent of total industrial energy consumption in 2013.
The construction sub-sector followed as the second largest energy consuming sub-sector (about 9
percent of total industrial energy consumed) while manufacturing constituted the least energyintensive sub-sector in 2013. About 48 percent of total energy consumed in the industrial sector
was used on machinery while lighting, other machines and cooling systems accounted for about
28 percent, 19 percent and 5 percent respectively of the total industrial energy consumption in
2013.

Figure ES 4: Shares of industrial energy consumption, 2013
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ES 3.5: Energy consumption in the agricultural sector of ASEM
Charcoal constituted the largest source (55 percent) of all energy consumed in the agricultural
sector in ASEM in 2013, followed by electricity (27 percent) (Figure ES 5). The remaining 18
percent was from diesel, LPG and petrol fuels. Heating consumes the most the energy (69 percent)
in the agricultural sector. Transportation is the second most energy-consuming agricultural
activity, using about 12 percent of total energy consumed by this sector. Processing of agricultural
products, drying and lighting consume about 10 percent, 8 percent and 1 percent respectively of
total energy consumed by the sector.

Figure ES 5: Shares of energy sources consumed by agricultural sector
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ES 3.6: Energy Picture of the Transport Sector in ASEM
The total number of vehicles in the municipality in 2013 consisted of 15 public vehicles (Metro
Mass Transit buses), 22,203 private vehicles and 7,292 commercial vehicles. In 2013, the MMT
buses transported about 43,200 people per week around the municipality while light passenger
vehicles, which are often private cars, transported about 394,164 people per week. Minibuses
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(trotro) transported about 738,000 people per week in the municipality while taxis transported
about 336,000 people per week. Commercial vehicles consumed about 76 percent of total energy
consumed by the transport sector within the municipality. This was followed by private vehicles
which consumed about 24 percent of total energy used in the transport sector. Public vehicles
(MMT buses) consumed less than 1 percent of total energy used in the transport sector in ASEM.
About 69 percent of the total energy consumed by the transport sector in ASEM is in the form of
petrol. Diesel fuel constitutes about 30 percent of the total energy used by the transport sector
while LPG accounts for 1 percent (Figure ES 6). LPG is consumed mainly by taxis, which have
converted to LPG from either petrol or diesel because it is considered more economical. Minibuses
(trotros) consume the most energy (about 68 percent) in the transport sector in the municipality,
followed by light passenger vehicles (mostly private cars) which consume about 21 percent of the
total fuel used in the transport sector. Taxis consume about 7 percent while light, medium and
heavy trucks together consume about 4 percent of total energy in the transport sector of the
municipality. Tricycles and heavy passenger vehicles (MMT busses) account for less than 1
percent of total energy consumed in the transport sector in ASEM.

Figure ES 6: Shares of fuel type consumed by transport sector
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ES 3.7: Energy Picture of the Local Government Authority (ASEMA)
Diesel fuel constituted about 94 percent of total energy consumed by the Awutu Senya East
Municipal Assembly (ASEMA) in 2013 (Figure ES 7). This fuel type is used mainly by the
Assembly’s vehicle since the Assembly does not have any back-up generators. Electricity
consumption from the national grid constituted only about 6 percent of total energy consumed by
ASEMA in 2013. The electricity is mainly used on office machines, ventilation, refrigeration and
lighting.

Figure ES 7: Share of total energy consumed in ASEMA
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ES 4: Energy Efficiency Programmes: Knowledge-based Evidence at the Municipal Level
ES 4.1: Energy-efficient cook stoves and light bulbs
More than 85 percent of electrified households across all three classes of settlements indicated
their awareness of the energy efficient charcoal cook stove. However, only 34 percent, 28 percent
and 25 percent of first-, second- and third-class electrified households have ever used energyefficient cook stoves. The percentage of electrified households that wish to use energy-efficient
cook stoves is high (over 70 percent) for all three classes of households (Figure ES 8). Among
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non-electrified households, more than 70 percent of households indicated their awareness of
energy-efficient cook stoves. Conversely, less than 35 percent of these households have used these
efficient cook stoves despite the high level of awareness. Nevertheless, over 85 percent expressed
willingness to use these energy-efficient cook stoves (Figure ES 9).
From the survey, 100 percent of all first-class households use energy-efficient bulbs for lighting,
while 99 percent all second- and third-class households use efficient light bulbs. Those that still
depend on the old fluorescent and incandescent bulbs (less than 1 percent) felt that the old
fluorescent and incandescent bulbs were brighter than the energy-efficient CFLs.

Figure ES 8: Electrified households that have knowledge, are using or wish to use
efficient cook stoves (%)
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Figure ES 9: Non-electrified households that have knowledge, are using or wish
to use efficient cook stoves (%)
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ES 4.2: Penetration Level of Energy Commission’s Refrigerator Replacement Programmes
The survey results show that the Energy Commission’s (EC) energy-efficient fridge replacement
programme is well known within ASEMA. Over 70 percent of households across all three
settlement classes have knowledge of the programme. Regardless of the high awareness, patronage
is abysmal. None of the households in the electrified first class participated in the programme,
while 0.8 percent and 0.65 percent of the second- and third-class electrified households benefited
from the programme. Meanwhile, a significant percentage (over 65 percent) of households that
indicated their awareness of the programme wished they could benefit from it in the future (Figure
ES 10).
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Figure ES 10: EC’s fridge replacement programme: household knowledge and
access
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ES 4.3: Energy Commission’s Appliance Energy Efficiency Labels
For electrified households that use air conditioners (ACs), in first-class households about 75
percent of them bought the ACs with the EC’s efficiency labels on them while 25 percent bought
new ACs without the efficiency labels. For refrigerator users in electrified households, about 49
percent of first-class households bought new refrigerators with the EC’s efficiency labels displayed
on them. About 48 percent and 50 percent of second- and third-class refrigerator users bought new
refrigerators with the efficiency labels displayed on them while 48 percent each of second- and
third-class electrified households bought new refrigerators without the EC’s efficiency labels
displayed on them.

ASEM STATE OF ENERGY 2014

14

ES 4.4: Knowledge and Use of Renewable Energy Technologies (RETs) in ASEM
Information gathered from the 2014 Energy Survey indicates that public knowledge of RETs is
quite encouraging in ASEM. About 76 percent and 46 percent of first-class electrified and nonelectrified households respectively have knowledge of renewable energy. About 72 percent and
53 percent of second-class electrified and non-electrified households have knowledge of renewable
energy while 62 percent and 37 percent of third-class electrified and non-electrified households
respectively are aware of renewable energy (Figures ES 11 and ES 12). The most common RETs
known to these household members are solar photovoltaics (PVs) and wind. Despite the awareness
level, more than 90 percent of these households across all household classes are not supplied
energy from these RETs. Meanwhile, there is high willingness (over 70 percent of households
across all three classes) to pay for these RETs as long as they are reliable.

Figure ES 11: Electrified households that have knowledge of RE, are supplied
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Figure ES 12: Non-electrified households that have knowledge of RE, are
supplied energy from RETs and are willing to pay for RET
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ES 5: Municipal Strategic Energy Issues
ES 5.1: Mandate of ASEMA in influencing energy supply, demand and efficiency
The municipal authority, ASEMA, does not produce or distribute any form of energy to demand
sectors of the municipality. All the conventional energy carriers demanded by the various sectors
in the municipality (including the Assembly itself) are supplied by national institutions. In the area
of renewable energy technologies (RETs), there are some street lights in the municipality that are
powered through solar photovoltaic (PV) systems.
ASEMA oversees the general planning of the municipality before power is extended to the various
dwelling units (houses and structures). In terms of residential buildings and other structures that
are put up in the municipality, the Assembly has no mandate to impose building plans on individual
property owners. However, all building plans go through vetting procedures at the Assembly to
ensure the plans provide for proper ventilation systems and minimal use of lights. Regarding
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spatial planning, the Assembly has prepared town layouts (schemes) for specific areas in the
municipality. Based on these town schemes, permits are issued to individual land developers who
wish to put up residential buildings, offices, warehouses or other structures.
In terms of transport management, there are 56 urban passenger transport operator unions in the
municipality that are regulated by the Assembly. The Assembly, however, does not determine
which vehicles are roadworthy or cannot operate in the municipality. This falls within the remit of
the Driver and Vehicle Licensing Authority (DVLA). The Assembly only levies passenger vehicle
operators in the municipality for their operations.

ES 5.2: The Control of ASEMA over new Developments in the Municipality
Electricity extension to new communities and also to new residential buildings and other structures
in already connected communities is an ongoing activity. The Assembly has no direct control over
such connections, but indirectly provides information on the communities. ASEMA has full
control over the spatial layout of the municipality and building structures. In 2013, about 277
permits were issued for permanent structures in the municipality. This includes 245 residential
structures, 30 commercial structures (such as offices, stores and warehouses) and two churches.
No permits were given for temporary structures such as containers and kiosks. However, it is
common to see people putting up permanent and temporary structures at unauthorized locations
without permits from the Assembly. This often attracts fines and demolition of the structures once
the Assembly finds out about such activities.
With respect to the transport sector, the Assembly has no control over construction and
maintenance of roads in the municipality – the mandate is with the national Urban Roads
Department). Though not playing a major implementation role, ASEMA is keenly facilitating the
on-going World Bank and Brazilian-funded US$160 million Kasoa Interchange project with a 20
km stretch of alternative town roads, bridges and flyovers intended to distribute traffic in the
municipality. The Assembly supervised the setting up of some new bus terminals in the
municipality and also the upgrading of some existing ones in the past year.
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ES 6: Implications of Major Findings for Sustainable Energy Transitions


The architectural design of buildings and specifically, window design, has implications for
energy consumption in the municipality. Without building codes, building designs are not
regulated to ensure efficient energy performance.



A significant proportion of households in all three settlement classes use modern forms of
energy (electricity and LPG). However, biomass will remain a major cooking and water
heating energy source for most non-electrified households and third-class electrified
households in the municipality into the near future, mainly due to its relatively low cost.
This could further deplete the forest cover and undermine climate change initiatives and
programmes.



The commercial, industrial and agricultural sectors in ASEM depend largely on petroleum
products (diesel, petrol and LPG) and electricity for their activities. Besides the climate
change implications of carbon emissions from fossil fuels, there is a huge build-up of costs
comprising cost of installing generators, maintenance costs as well as the operational costs
of these activities.



Although certain RETs – especially solar lamps and torches, solar PVs and wind PVs – are
appreciably well known across all sectors of the municipality, there is over-reliance of
commercial and industrial concerns on the national grid for electricity without initiatives
to generate their own electricity through these RETs. This is due to the absence of
comprehensive regulations and policies regarding zero net energy businesses.



ASEMA faces the challenge of managing the estimated 1,414 tonnes of waste generated
monthly in the municipality and of exploiting the renewable energy potential.



Although the use of private cars in the municipality is growing rapidly (at an average 20
percent annually), many people also depend on the commercial minibuses (trotro), taxis
and the public transport system. Effective regulation of the transport system in the
municipality will discourage private ownership of cars. This will include facilitating the
Bus Rapid Transit project, providing a sufficient number of bus terminals, ensuring regular
maintenance of public vehicles, and regulating taxi and trotro unions.



From the survey results, there is high awareness of energy efficiency programmes in the
municipality and also high willingness on the part of households to take advantage of these
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programmes. However, there is a disconnect between awareness of the energy efficiency
programmes and accessibility.


Individual behaviour has consequences for total energy consumed by the ASEMA and
other state or private institutions. The use of energy inefficient electrical gadgets coupled
with the lack of retrofitting technologies such as sensors which can automatically turn off
office lights and other gadgets when occupants are out of the office all help increase energy
consumption in offices.



The exclusion of traditional authorities from decision making on spatial layout and zoning
of the municipality leads to lack of knowledge on their part and indiscriminate sales of
land.



Energy data at local level are woefully inadequate in terms of providing the basis for
sustainable energy strategies in ASEM. National energy statistics cannot suffice for the
formulation of efficient local-level energy strategies for a fast urbanizing municipality like
ASEM.
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