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Brief Profile 
 

 

 
 

Figure 1. Map of Ghana
1
 

                                                        
1 UN, 2005, http://hdrstats.undp.org/en/countries/profiles/GHA.html  

Full name: Republic of Ghana 

Population:  24.3 million (UN, 2010)  

Capital: Accra  

Area:  238,533 sq km (92,098 sq miles) 

Major languages: English, African languages 

including Akan, Ewe 

 

 

Major religion: Christianity, indigenous beliefs, 

Islam 

Life expectancy:  57 years (men), 59 years 

(women) (UN)   

Monetary unit: Cedi 

Main exports  Gold, cocoa, timber, tuna, 

bauxite, aluminium, manganese 

ore, diamonds 

 

http://hdrstats.undp.org/en/countries/profiles/GHA.html
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Economy, Growth and Emissions 

Ghana has been maintaining a stable economic growth over the years, and has approximately 

twice the per capita output of most West African nations. The GDP growth rate for 2011 was 

estimated to be 13.5%2, which is an improvement compared to previous years, and can partly be 

attributed to the recent commencement of offshore oil exploration. 

Ghana’s well developing economy is to a large extent a result of a quarter of a century with no 

major violent conflicts, good business environment and sustained poverty reduction levels. 

However, it remains a low-income economy with about 30% of the population living on less than 

1.25 USD a day. Moreover, the country is ranked number 135 on the latest Human Development 

Index3. It is also heavily dependent on international financial and technical assistance. 

Ghana is well endowed with natural resources including considerable deposits of gold, diamond, 

manganese and bauxite. In addition, it is rich in arable land and forests, and a recent 

commencement of commercial oil production is expected to contribute to economic growth. 

Gold, timber and cocoa production are the main commodities and sources of foreign exchange. 

 
Energy Sector  
The main energy sources used to support Ghana’s economy are petroleum, electricity and 

fuelwood. Fuelwood from biomass represents the biggest share of consumed energy, and mostly 

constitutes the energy use in households in the form of either firewood or charcoal. Second to 

biomass is consumption of oil products (29%), followed by 11% of electricity.  

 
Figure 2. Composition of Fuel in Final Energy Consumption for 20004 

By the end of 2010, the installed electricity production in the country had reached 2,185.5 MW, 

with 1,865 MW available5. Most of the generated power in 2010 came from hydroelectric 

sources and accounted for nearly 70%, with 30% generated from thermal power. 

                                                        
2 CIA 2012, https://www.cia.gov/library/publications/the-world-factbook/geos/gh.html 

3 UNDP 2012, http://hdrstats.undp.org/en/countries/profiles/GHA.html  

4 'ÈÁÎÁȭÓ 3ÅÃÏÎÄ .ÁÔÉÏÎÁÌ #ÏÍÍÕÎÉÃÁÔÉÏÎ ÔÏ 5.&###ȟ φτυυȢ 

5 Energy Commission of Ghana, 2011 Energy (Supply and Demand) Outlook for Ghana, April 2011. 

https://www.cia.gov/library/publications/the-world-factbook/geos/gh.html
http://hdrstats.undp.org/en/countries/profiles/GHA.html
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Electricity demand in the country is estimated to be growing at a rate of 10% per year6. The 

government estimates that at these growth rates, it would be necessary to install an additional 

200 MW capacity every year, in order to meet the demand. 

The high reliance on hydropower makes power production especially vulnerable to weather 

conditions, in particular rainfall. In recent years there have been severe electricity shortages due 

to prolonged droughts and low water levels, as well as rising fossil fuel prices. This has prevented 

the existing power production facilities from exploiting their full potential.  Although 

transmission lines provide electricity access to approximately 67% of the total population, of 

which only an average of 30% are in the northern regions7, the infrastructure is generally in poor 

condition, resulting in bottlenecks, overloaded transformer substations and high system losses. 

The energy sector also accounts for most of the emissions, 41%, with residential and transport 

sub-sectors as the main contributors. Agriculture is the source of 38% of the country’s emissions. 

Both agriculture and energy sectors present upward trends in emissions growth. In the energy 

sector, increased use of fuels for thermal power generation, poor energy efficiency in road 

transport, and rising biofuel use in the residential sub-sectors are important contributors to the 

increase. In the agriculture sector, growth in emissions can be attributed to higher numbers of 

livestock and fertilizer application.  

In addition to energy and agriculture, waste is a major contributor to emissions, with 10%.8 

 
Economy 
Agriculture is the dominating sector of the economy and is a source of income for more than half 

of Ghana’s workforce. Most of the food is produced in the northern regions, with cocoa being 

the main cash crop. Small-scale farmers using traditional slash-and-burn farming techniques for 

their cash and staple crops produce most of country’s cocoa. While cocoa is the main export 

crop, other major exports are timber, pineapples, fish, as well as horticulture.   

Agriculture contributes to approximately 28%9 of Ghana’s GDP, but is vulnerable to fluctuations 

in weather conditions (only 0.02% of the cultivated land is irrigated) and world food market 

prices, as well as crop diseases. The government has been attempting to diversify the agriculture 

sector to increase resilience to external shocks, by targeting the production of cassava for 

domestic processing into starch, among other techniques.  

The second largest sector following agriculture is the service sector, contributing to about 50% 

of the GDP10. The remainder of the GDP mainly consists of manufacturing, construction, and 

mining and quarrying sectors, which combined with the industry sector accounts for 21% of the 

GDP11.  

                                                        
6 Ministry of Energy 2012, http://www.energymin.gov.gh/  

7 Ministry of Energy 2012, http://www.energymin.gov.gh/ 

8 'ÈÁÎÁȭÓ 3ÅÃÏÎÄ .ÁÔÉÏÎÁÌ #ÏÍÍÕÎÉÃÁÔÉÏÎ ÔÏ 5.&###ȟ φτυυȢ 

9 CIA 2012, https://www.cia.gov/library/publications/the-world-factbook/geos/gh.html  

10 CIA 2012, https://www.cia.gov/library/publications/the-world-factbook/geos/gh.html 

11 CIA 2012, https://www.cia.gov/library/publications/the-world-factbook/geos/gh.html 

http://www.energymin.gov.gh/
http://www.energymin.gov.gh/
https://www.cia.gov/library/publications/the-world-factbook/geos/gh.html
https://www.cia.gov/library/publications/the-world-factbook/geos/gh.html
https://www.cia.gov/library/publications/the-world-factbook/geos/gh.html
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Mining, mainly gold, delivers approximately 50% of the export income. The biggest gold deposits 

are located in the Ashanti region, with some reserves located in the western and central regions 

where mining activities are mostly alluvial. Ghana is also home to considerable manganese and 

bauxite reserves, but these are currently not mined to their full potential, partly due to the lack 

of sufficient railroad transport.  

While still an important part of the economy, manufacturing has experienced a number of set 

backs due to increased competition and curbed subsidies.  Activities have been shifting towards 

lighter manufacturing such as textiles, food and beverages, cement and wood chemicals.   

Construction is an important part of the industrial activities, and forms the second largest sub-

sector, contributing to about 30% of the industrial output and 8% of the GDP12. Most important 

segments are road construction, and housing, as well as highways and bridges. These have 

traditionally been dependent on donor funding, however, economic growth has fuelled demand 

for private housing and more infrastructure, which has opened up more options for private 

financing and decreased reliance on external funding.  

In the future, oil is expected to make a major contribution to Ghana’s economy. The Jubilee 

offshore oil field began production in December 2010, and is expected to increase production 

capacity over time. Numerous additional oil deposits have been discovered, of both oil and gas 

resources, stretching across the country’s shoreline from Cape Three points in the west to Keta 

in the east.  Crude from the Enyenra and Tweneboa oil fields off Ghana’s Atlantic coast could be 

pumped as early as 201513. 

 
Figure 3. Economic growth since 1990 (GDP percent change) 

 
 
 
 
 
 
 
 

                                                        
12 The Economist Intelligence Unit 2008, www.eiu.com 

13 http://www.howwemadeitinafrica.com/ghana-oil-production-yet-to-peak/14488/  
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Figure 4. Economic growth since 1990 (GDP USD billions) 

 
Figure 5. Economic growth since 1990 (GDP USD per capita) 

 
Figure 6. CO2 emissions per year in ktCO2/year 

Status of CDM Development and Capacity Building in 
Ghana 

Currently, a single project from Ghana has been registered in the CDM Pipeline14, 
and a number have been submitted for validation. 
 

Name Status Type tCO2 reduction/ 
year 

Date of  
submission 

Oblogo 1 Landfill Gas 
Recovery and Flaring Project 

At validation Landfill gas 22,294 29-04-2012 

Jubilee Oil Field Associated 
Gas Recovery and Utilization 
Project 

At validation Oil Field Flaring 
Reduction 

2,342,845 27-08-2011 

Project Asona At validation Single cycle to 
Combined cycle 

311,771 28-12-2011 

Saltpond Oil Field Associated 
Gas Recovery and Utilization 
Project 

At validation Oil Field Flaring 
Reduction 

84,360 27-08-2011 

ZOOMLION GHANA LTD 
Composting of Municipal 
Solid Waste in Accra area 

Registered Composting 68,902 08-03-2011 

 

                                                        
14 UNEP Risoe, 2012, http://www.cdmpipeline.org/  
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Under the Programme of Activities, a project for disseminating energy efficient cook 
stoves in Ghana and Nigeria is also in the pipeline and aims at delivering emission 
reductions of 11,030 tons of CO2 annually. 
A number of steps have been taken in Ghana to improve the environment for CDM 
development and CDM capacity building. Amongst others, National Clean 
Development Mechanism Guidelines have been developed to assist the evaluation of 
sustainable development contributions of CDM projects. CDM capacity building has 
also taken place through participation in CD4CDM, implemented by the UNEP Risoe 
Centre. In addition to CD4CDM, the Green Facility project was undertaken with the 
support of the Danish International Development Assistance (Danida), focusing on 
CDM project development and capacity building. Ghana has also received training 
from the government of Austria through the Energy Changes Projektentwicklung 
GmbH in developing a grid emission factor15. 
 

Overview of CDM Opportunities in Ghana 

Agriculture and Forests 

Ghana has one of the stronger economies of sub-Saharan Africa, due to its wealth in 
natural resources, coupled with political stability. However, the exploitation of 
resources through subsistence agriculture and cutting fuelwood has resulted in 
ÓÉÇÎÉÆÉÃÁÎÔ ÄÅÆÏÒÅÓÔÁÔÉÏÎ ÁÎÄ ÄÅÇÒÁÄÁÔÉÏÎ ÏÆ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÆÏÒÅÓÔÓȢ ,ÏÇÇÉÎÇ ÁÎÄ ÔÈÅ 
pursuit for gold have ÇÒÅÁÔÌÙ ÉÍÐÁÃÔÅÄ 'ÈÁÎÁȭÓ ÎÁÔÕÒÁÌ ÁÒÅÁÓȢ 2ÅÇÅÎÅÒÁÔÉÏÎ ÁÎÄ 
conservation activities in the forest sector, therefore, present significant potential 
for GHG mitigation in the country.  
Forest biomass is also the predominant source of energy for Ghanaian households, 
and improved use efficiency would inevitably have an effect on the economy and the 
health of families. Improved forest and agricultural practices would also contribute 
to better biodiversity, and deliver a number of ecosystem services that are vital for 
both rural and urban communities. 
 

Forest Carbon Options 

Forests cover an estimated 22% of GhanaȭÓ ÔÏÔÁÌ land area or roughly 4,940,000 ha. 
Approximately 8% of this is primary rainforest, the most biodiverse and carbon-
dense form of forest. However, in less than 50 years, Ghana has lost 90% of its 
primary forest, and between 1990-2005 the country lost 1.9 million ha or 26% of its 
forest cover.16 The annual rate of change in the forested areas over the period 1990ɀ
2010 has been negative, with a deforestation rate of -1.99%. The deforestation rate 
increased between 2005 and 2010, reaching 2.19%17. Forest and grassland 
conversion through deforestation activities has been the major cause for the 
declining CO2 removal capacity (sinks) and increased emissions in the sector. 
Activities driving land-use conversion include agriculture intensification, illegal 

                                                        
15 'ÈÁÎÁȭÓ 3ÅÃÏÎÄ .ÁÔÉÏÎÁÌ #ÏÍÍÕÎÉÃÁÔÉÏÎ ÔÏ 5.&###ȟ φτυυȢ 

16 http://rainforests.mongabay.com/20ghana.htm 

17 FAO, 2010. 
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logging, field burning, expansion of settlements, and mining activities. However, the 
government is making necessary efforts, through increased plantation initiatives, to 
enhance carbon sinks in the country. Furthermore, government policies on 
sustainable forest management and forest conservation contributed to improving 
carbon stocks in natural and managed areas, thereby reducing net emissions from 
the sector since 2004.18  
Afforestation and reforestation of degraded forest lands and mangrove restoration 
present significant potential for climate change mitigation in Ghana, while 
generating financial flows from forest carbon activities under the CDM, REDD+, and 
possibly NAMA activities.  
However, A/R CDM activities have remained underdeveloped compared to other 
CDM sectors, mainly as a result of the complexity of the A/R CDM procedure and the 
limited market demand for A/R CDM credits. Moreover, CERs from these projects 
are not eligible in the European Emission Trading System and only tCERs are issued 
to A/R CDM projects. Nonetheless, Africa holds a significant share in the global CDM 
forestry sector by hosting 30% of all A/R CDM activities, which represent 8% of 
CDM activities in Africa19, altogether reflecting ÔÈÅ ÃÏÎÔÉÎÅÎÔȭÓ potential for 
abatement in the LULUCF sector. Currently, Ghana has one CDM afforestation 
project for biodiesel production under validation. 
Reducing emissions from deforestation and degradation has been a major policy 
ÆÏÃÕÓ ÉÎ 'ÈÁÎÁȭÓ ÍÉÔÉÇÁÔÉÏÎ ÅÆÆÏÒÔÓȢ )Î ÐÁÒticular, focus has been on the opportunities 
through REDD+, which has been identified as one of the main strategies to facilitate 
low-carbon development and climate change adaptation in the country. The Forest 
Commission of Ghana is currently leading efforts to prepare the country to become 
engaged in REDD+ activities and initiate a national REDD+ strategy. Ghana is also a 
participant in the Forest Carbon Partnership Facility, supported by the World Bank. 
Additional options might also exist in the voluntary carbon markets. 
The increased focus on improved forest management might have an effect on 
establishing a baseline for reforestation/afforestation projects; however, the data 
indicates that despite efforts to enhance forest biomass, activities in agriculture and 
forest sectors are showing increasing trends in emissions. Therefore, these projects 
are very likely to be additional. 
Calculating the potential emission reductions from REDD+ activities demonstrates 
that there is a significant mitigation potential if deforestation is avoided completely. 
Assuming that the baseline is entirely based on historical emissions, avoided 
emissions are calculated by multiplying the annual deforestation in Ghana, 
estimated to be 115,400 ha (based on 2000-2005 deforestation rates), with 90 
tC/ha, which is the approximate amount of tons of carbon stored per ha in the 
ÃÏÕÎÔÒÙȭÓ ÆÏÒÅÓÔÓȢ20 Based on this data, and the conversion of 1 ton of biomass 
carbon to the equivalent of 3.67 tCO221, avoiding deforestation, alone, in Ghana has 
the potential to contribute to approximately 38 million tons in CO2 emission 
reductions every year. Reversing the trend, and adding reforestation to these 
estimates would increase this number even more. Afforestation/reforestation 
                                                        
18 http://unfccc.int/resource/docs/2007/arr/nir_1990-2006.pdf 

19 UNEP Risoe CDM/JI Pipeline Analysis and Database, June 1st 2012 

20 ftp://ftp.fao.org/docrep/fao/011/i0350e/i0350e04c.pdf 

21 http://aciar.gov.au/files/node/8864/TR68%20part%202.pdf 
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initiatives aiming to replant 50% of the forest lost during 1990-2010, would require 
the regeneration of 950,000 ha of forest land, which could generate more than 300 
million tCO2e reductions every year. 
 

Fuelwood 

Wood-based biomass is the dominant source of energy for sub-Saharan Africa, and 
fuelwood consumption per capita in Africa is higher than any other continent. In 
Ghana, the bulk of energy consumption is based on fuelwood, and 90% is obtained 
directly from natural forests. Therefore, the demand for wood is a major driver of 
forest degradation, and subsequently the release of GHG emissions.  
Reducing the demand for firewood is, therefore, an important strategy to reduce 
drivers of deforestation and an ÅØÈÁÕÓÔÉÏÎ ÏÆ 'ÈÁÎÁȭÓ ÎÁÔÕÒÁÌ ÒÅÓÏÕÒÃÅÓȢ 3ÕÃÈ 
strategies include improved fuel-efficient cook stoves, and alternative fuels and 
techniques for cooking and baking, which altogether might have a significant impact 
on GHG emissions. 

Charcoal  

Charcoal production can be a source of methane emissions, especially if using the 
traditional open pit production methods. CDM projects can be implemented in two 
different processes: 1) improving the kiln design for better temperature control and 
greater control of carbonization variables, which reduce methane emissions, and 2) 
capturing the methane released from the charcoaling plant, and combusting it to 
generate electricity. 

In Ghana traditional wood energy systems, such as earth kilns remain the primary 
means of charcoal production.  In the period between 2004 and 2008 the 
consumption of fuelwood in the country steadily increases. In 2008 the amount of 
fuelwood consumed was 35.4 million m3, while wood charcoal consumption 
increased from 752,000 to 1,477,700 tons. 22 

The use of traditional earth kilns in charcoal production is a major source of GHG 
emissions. Shifting to more efficient brick kilns has great potential for CDM project 
activities, through reduction of methane in charcoal production. Methane emission 
reductions from shifting to more efficient kilns are estimated to be 0.037 tons per 
ton of charcoal produced, according to a recently registered CMD project using 
methodology AM0041. Since the global warming potential of methane is 21 times 
that of CO2, this corresponds to 0.777 tons of CO2 reduction. 

Having a conservative estimate that approximately 60% of the charcoal consumed in 
Ghana is produced in earth kilns, would amount to 886,620 tons of charcoal. The 

                                                        
22 Duku et.al. 2011, A comprehensive review of biomass resources and biofuels potential in Ghana, Renewable and Sustainable 
Energy Reviews 15 (404-415). 

Technology type Emission Reduction Potential 
per year (tCO2e) 

Baseline Methodologies 

REDD+ / Avoided deforestation 38,116,620 Historical baseline 

Afforestation/ 
Reforestation 

313,785,000 AR-AM1, AR-AM3, AR-AM4, AR-AM5, 
AR-AM9, AR-AM10, AR-AMS1, AR-

ACM1, AR-ACM2 
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potential for emission reductions through conversion of kilns would, therefore, be 
886,620 * 0.777 = 688,904 tons CO2. 

Type of Technology Emission Reduction Potential 
per year (tCO2e) 

Baseline Methodologies 

Charcoal production 688,904 AMS-I.C., AMS-III.K., AM0041 

Agriculture 

Emission levels from the agriculture sector have been gradually increasing from 
1990-2006, with the largest source of emissions coming from agricultural soils. This 
is primarily due to increases in the application of artificial fertilizers for agricultural 
production, and from pasture, rangelands and grazing operations. The second 
largest emissions contribution stems from enteric fermentation of domestic 
livestock, followed by emissions from rice cultivation and manure management. 

 

Biodiesel 

Biodiesel can be produced from vegetable oil or animal fats, or from waste oils such 
as cleaning or cooking oil. For biodiesel production from vegetable oils, the most 
common sources are dedicated plantations of jatropha or other oil seeds. Animal fats 
can be sourced from slaughterhouses or facilities disposing of dead animals. 

Most diesel engines can run on solutions of conventional diesel and biodiesel, some 
may even run on pure biodiesel. In the context of CDMs, biodiesel must be used in a 
captive fleet, i.e. a (large) number of identifiable vehicles like city buses or the trucks 
of specific companies, to allow the generation of Certified Emission Reductions. This 
could be relevant in Ghana, where 85% of diesel is used in the transport sector. Of 
that, 99.3% is used for road transport, with rail and maritime sectors using the 
remaining 0.6% and 0.1%, respectively23. As most petroleum products are currently 
imported, the increased use of biodiesel would also have a positive impact on 
supporting energy independence. 

Energy crops that have biodiesel production potential in Ghana are: oil palm, 
sunflower, coconut, soybean and jatropha. Jatropha plantations currently cover 
approximately 1,534 ha, and are often a preferred crop due to the low establishment 
costs and ability to grow on degraded soils, as well as the relatively quick 
establishment period (2 -5 years).  

Oil palm plantations in Ghana cover approximately 320,000 ha. Through 
government and international support, production has been increasing rapidly ɀ oil 
palm fruit production increased from 1.1 million tons in 2001 to 1.9 million tons in 
2008. Coconut covers about 30,000 ha, while sunflower covers only 230 ha.  

Even though the nominal potential for biodiesel production in Ghana is high, at 
present only a small share is likely to be channelled for fuel production. All of these 
crops are significant sources for food production, which will remain a priority. 

                                                        
23 'ÈÁÎÁȭÓ 3ÅÃÏÎÄ .ÁÔÉÏÎÁÌ #ÏÍÍÕÎÉÃÁÔÉÏÎ ÔÏ 5.&##C, 2011. 
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The gÏÖÅÒÎÍÅÎÔȭÓ Draft Bioenergy Policy from 2010 has set development of 
biodiesel as one of the top priorities. The Bioenergy Policy aims at substituting 
national petroleum fuel consumption with biofuel by 10% by 2020 and 20% by 
203024. This will, first and foremost, require the creation of biodiesel demand, which 
will be achieved through introduction of new legislation that mandates use of 
biodiesel. The exact amount of CO2 reductions that could qualify for credits under 
the CDM will depend on the particular project involving captive fleets, and is difficult 
to estimate for the transport sector. 
Biodiesel use could also be of consideration in power production, particularly in the 
126 MW Tema 1 diesel power plant or the 125 MW Osagyefo Power Barge. If 
substituted with 20% biodiesel, at an estimate of 7,000 work hours per year, the 
potential emissions savings in these power plants would equal to approximately 
66,328 tons of CO2 per year. 

Type of Technology Emission Reduction Potential 
per year (tCO2e) 

Baseline Methodologies 

Biodiesel 66,328 ACM17, ACM6, AM47, AMS-II.F., 
AMS-III.B., C,T, AMS-III.AK., AM0041 

Ethanol 

Ethanol, or ethyl alcohol, production employs the technology of fermenting the 
sugar content of crops into a viable fuel, typically for mixing with petrol or, less 
commonly, with diesel. Potentially, petrol may be replaced 100%, while diesel may 
absorb up to 20% ethanol - though typically much less. 

Energy crops with potential for ethanol production include sugarcane, sweet 
sorghum, maize and cassava. Maize is widely cultivated in Ghana and is grown in all 
major agro-ecological zones. In 2008, approximately 1.10 million tons of maize was 
harvested from an area of 750,00 ha25.  Cassava is one of the most important staple 
crops, and its production has been increasing. In 2008, 9.65 million tons of cassava 
was harvested from an area of 800,000 ha26. 

Although the production of sugarcane is relatively low (145,000 tons in 2008) 
compared to such crops as cassava and maize, it is, nevertheless, an important 
potential source for bioethanol production. Moreover, sweet sorghum is an 
important crop for future production of bioethanol, due to the high content of sugar 
in its stalk. The production, however, is still relatively low (350,000 tons, from 
340,000 ha in 2008), and is mainly restricted to use in food production27. 

Combined, these crops have great potential for ethanol production. However, it is 
important to note that most of these crops are prioritized as sources for food 
production, therefore the amount of produce that can be used for ethanol 
production will be limited. Furthermore, it would also require creating a demand for 

                                                        
24 Ghana Energy Commission 2010, Draft Bioenergy Policy for Ghana. 

25 Ibid. 

26 Ibid. 

27 Ibid. 
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ethanol in Ghana, which is currently nonexistent; therefore, the CDM potential for 
ethanol in the foreseeable future is negligible. 

Waste 

Different sources of waste can be successfully utilized for energy production, 
including municipal waste, wastes from different agricultural activities, forestry and 
industries. A number of activities within the waste sector can also contribute 
positively to reduction of methane emissions, for which waste is a major source. 
Methane destruction can take place through capturing and flaring, or composting. 
Improved waste handling systems also have a positive contribution to the 
minimizing of negative health impacts and environmental hazards such as pollution 
of groundwater and other water streams. It can also be a source of income by 
creating local employment and generating extra income through power production. 
Wastes replacing fossil fuels or fuelwood can open up possibilities of decreased 
workload for women and children, and, thus, new opportunities for income 
generation. 
 

Forest Industry Residues 

Residues generated from forestry activities, such as logging and wood processing, 
are a valuable source of energy. Logging residues include stumps, off-cuts, sawdust, 
etc., while wood processing wastes consist of bark, discarded logs and sawdust. 
These can be utilized for power and heat production, for instance, at the existing 
sawmills.  
Not all waste from the forest industry can be used for energy production. This is due 
to alternative uses such as animal fodder and fertilizers, as well as technical 
constraints in gathering the residues. In 2008 there were 720,000 m3 (360,000 tons) 
of logging residues and an additional 256,000 m3 (128,250 tons) of wood processing 
residues in Ghana. It is estimated that over 50% of the wastes are used off-site, for 
purposes such as charcoal production and firewood28. This leaves a potential 
244,125 tons of residues for energy production. 
A ton of wood residue contains approximately 15 GJ of energy. This would amount 
to an energy potential of 3,661,875 GJ. With a generation efficiency of 30%, this 
would translate to an energy output of 1,098,563 GJ, or 305,180 MWh, and, 
therefore, potential emission reductions of 305,180 MWh * 0.565 CO2/MWh = 
172,400 tCO2e. 
 

Type of Technology Emission Reduction Potential 
per year (tCO2e) 

Baseline Methodologies 

Forest residues 172,400 ACM18, ACM2 
ACM6, AM36 
AM4, AMS-I.A. 
AMS-I.C., AMS-I.D., AMS-II.D. 
AMS-III.E. 

                                                        
28 Duku et.al. 2011, A comprehensive review of biomass resources and biofuels potential in Ghana, Renewable and Sustainable 
Energy Reviews 15 (404-415). 
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Solid Waste 

%ÍÉÓÓÉÏÎÓ ÆÒÏÍ ÔÈÅ ×ÁÓÔÅ ÓÅÃÔÏÒ ÁÃÃÏÕÎÔÅÄ ÆÏÒ ρπϷ ÏÆ 'ÈÁÎÁȭÓ total emissions 
between 2000 and 2006. Disposal of solid waste and wastewater handling were the 
main sources of these emissions29. Solid waste disposal in landfill sites is 
increasingly becoming a common practice, especially in urban areas where 
population rates are increasing. Unmanaged, such landfills are sources of highly 
polluting landfill gasses, most common of which are CO2 and methane. In Ghana, 
approximately 23% of methane comes from the waste sector, and is currently not 
managed in any way. 
Methane has a global warming potential 21 times that of CO2, therefore, reducing 
methane emissions has the potential of generating considerable amounts of carbon 
credits. Reductions in greenhouse gas emissions from landfills can be achieved 
through capturing and flaring the landfill gas, composting or combustion of the solid 
waste. Moreover, it can also be used for power production. Regardless of the method 
chosen, in most cases this would require a redesign of the waste disposal site, often 
installing a membrane that captures the waste.  
A landfill gas project in Accra is currently in the CDM pipeline, and is aimed at 
reducing emissions through the development of a municipal solid waste (MSW) 
sorting and composting plant in Adjen Kotoku. The project will initially process 300 
tons of municipal waste a day, with the amount gradually increasing to 600 tons a 
day at the final phases of the project. Over a 10 year period the average annual 
emissions reduction of the project is estimated to be 69,000 tons of CO2. 
Accra, alone, produces over 2,200 tons of waste a day, most of which is disposed at 
landfills.  Based on the estimations of the Adjen Kotoku sorting and composting 
plant, and given that the right conditions for composting and sorting of MSW were 
present, the potential for emissions reduction in !ÃÃÒÁȭÓ 2,200 tons of MSW could be 
up to 253,000 tCO2e30. The conditions of waste handling are similar on a national 
level, therefore, the potential for a CDM within the waste sector is likely to be even 
higher if similar projects were to be implemented elsewhere, or were to include 
power generation from landfill sites. 
 

Type of Technology Emission Reduction Potential 
per year (tCO2e) 

Baseline Methodologies 

Landfill gas 322,000 ACM1, ACM2 
AM25, AM2, AM3, AM11,  
AM10, AM12 
AMS-I.D., AMS-III.G., AMS-I.C., AMS-
III.F. 

Agricultural Residues 

Agricultural production leaves a considerable amount of waste, which, if 
unmanaged, can be a source of greenhouse gas emissions. These residues can be 
used for energy production, through incineration or gasification. 
Large amounts of biomass waste are left from crops either in the form of crop 
residues ɀ the materials left after harvesting -- or agro-industrial by-products 
created during crop processing, such as rice husk, bagasse, oil seed cakes, etc. These 
residues have high potential for both heat and power generation.  
                                                        
29 GhaÎÁȭÓ 3ÅÃÏÎÄ .ÁÔÉÏÎÁÌ #ÏÍÍÕÎÉÃÁÔÉÏÎ ÔÏ 5.&###ȟ φτυυȢ 

30 Calculations made in a Method ACM1 ɀ Model. 
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The main types of agricultural residues in Ghana, and their energy potential are 
summarised in Figure 7.  
 

 
Figure 7. Estimated potential of agricultural residues 31 

The prevailing practice is to burn most of the agricultural crop residues to facilitate 
a faster harvesting process, as well as a means of pest control. Some residues are 
also used as a substitute to fuelwood32. In Ghana, maize stalk, cocoa residues and 
sorghum stalk have the biggest potential for energy production, calculated based on 
the production data and residue-to-product ratios. Not all of these residues can, in 
practice, be used for energy generation, due to technical constraints, alternative 
uses, etc. Therefore, calculations of the potential will be based on a conservative 
assumption that approximately 25% of the identified residues could be gathered 
and utilized for energy production. 
 
Maize 
Maize stalk is the main source of agricultural residues in the country, with 1,402,500 
tons of stalk available after the processing of crops. Maize stalk has a lower heating 
value of 15.48 MJ/kg33, and assuming that 25% of the residues could be successfully 
utilized for energy production, the energy output would equal 5,427,675,000 MJ. 
Currently, the average efficiency of biomass plants is 30%34, therefore, only 
1,628,302,500 MJ can be assumed to be converted to power, equalling 452,342 
MWh. Calculated using 'ÈÁÎÁȭÓ ÇÒÉÄ ÅÍÉÓÓÉÏÎ ÆÁÃÔÏÒ, this amounts to emissions 
savings of 452,342 MWh * 0.565 CO2e/MWh = 255,745 tons of CO2. 
 
Cocoa 
Cocoa is one of the most important crops in Ghana, as it is the main export crop. 
Most of the pods from cocoa production are left to mulch, while some of the husk is 
exported. Cocoa husk can be used for power generation through use of compressed 
husk.  

                                                        
31 Duku et.al. 2011, A comprehensive review of biomass resources and biofuels potential in Ghana, Renewable and Sustainable 
Energy Reviews 15 (404-415). 

32 Duku et.al. 2011, A comprehensive review of biomass resources and biofuels potential in Ghana, Renewable and Sustainable 
Energy Reviews 15 (404-415). 

33 Ibid. 

34 IEA 2007, http://www.iea.org/techno/essentials3.pdf  

http://www.iea.org/techno/essentials3.pdf
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Calculated with 25% of residue use for power production, and a plant efficiency 
factor of 30%, the amount of power output from identified cocoa residues is 639,676 
MWh, and, therefore, emissions savings of 639,676 MWh * 0.565 CO2e/MWh = 
361,660 tons of CO2. 
 
Sorghum 
Sorghum is also amongst the crops that have been identified as having a relatively 
large amount of residue that could be used for energy production.  
The potential emissions savings were calculated based on the same utilization and 
plant efficiency parameters as above, while taking into consideration a lower 
heating value of 17 MJ/kg. The potential power production from sorghum stalk is 
920,258 MWh, and, therefore, emissions savings of 920,258 MWh * 0.565 
CO2e/MWh = 520,295 tons of CO2. 

 

Technology type Emission Reduction Potential per year (tCO2e) Baseline Methodologies 

Maize waste 
 

255,745 AMS-I.C. 
AMS-I.D. 
AMS-II.D. 
AMS-III.E. 
AMS-III.Z. 
AMS-III.F. 
ACM2, ACM6,ACM18, AM36 

Coffee waste 
 

361,660 

Sorghum waste 520,295 

 

Liquid Waste 

Wastewater 

Liquid waste is produced in a number of sectors and, if not properly handled, is a 
source of greenhouse gas emissions, including methane. Agriculture, in particular, is 
an important source of methane emissions resulting from manure and wastewater. 
Moreover, wastewater from treatment plants and various industrial activities can be 
a source of methane emissions. Wastewater can be used as a source of biomass 
energy through extraction of biogas, using the process of anaerobic digestion. 
The waste sector is one of the main contributors to greenhouse gas emissions in 
Ghana. In 2006, wastewater handling accounted for approximately 30% of the 
emissions from the waste sector, emitting 637,950 tons of CO2. Reducing emissions 
from wastewater handling through use of anaerobic and methane generation 
technologies (biogas technologies) has been identified as one of the priorities 
through the Technology Needs Assessment, conducted in Ghana in 200335.  
To date, however, the treatment of industrial wastewaters has been minimal. Since 
most industrial activities are sited along the coastline in the cities of Accra, Tema 
and Takoradi, the disposal of wastewater is mostly done by mere discharge into the 
sea36, which would not result in methane emissions, and hence create no 
opportunities for CDM projects. 
Only about 10% of municipal wastewater is collected for treatment, while the rest 
ends up in drains or nearby water bodies. Where treatment facilities do exist, they 

                                                        
35 'ÈÁÎÁȭÓ 3ÅÃÏÎÄ .ÁÔÉÏÎÁÌ #ÏÍÍÕÎÉÃÁÔÉÏÎ ÔÏ 5.&###ȟ φτυυȢ 

36 Duku et.al. 2011, A comprehensive review of biomass resources and biofuels potential in Ghana, Renewable and Sustainable 
Energy Reviews 15 (404-415). 
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are often underutilized due to poor sewerage infrastructure. The majority of 
domestic water is discharged into open drains and, therefore, could be a likely 
source of CH4 and N2O.  
Approximately half of wastewater treatment plants are in, or around, Accra, but less 
than 25% are properly functional. Decentralized treatment systems have often been 
established to deal with the lack of proper public works - in the form of tank, pond 
or filter systems37. In general, only 5% of liquid waste is disposed of in sewerage 
networks connected to treatment plants, and most of it is disposed of by throwing it 
directly onto the streets or in the gutters38. With less than a quarter of the treatment 
plants operational, and wastewater collection systems functioning poorly, the 
potential for CDM projects are limited, since such projects would, first and foremost, 
require collection of wastewater, which is currently problematic in the Ghanaian 
context. 
Options for projects might exist within single industries or housing areas, but the 
potential of such projects are technology and site specific, therefore, more precise 
calculations of CDM potential within wastewater are not made. 

Manure 

Manure from livestock is a source of methane, when kept under aerobic conditions. 
Methane release can be avoided by capturing and utilising it for energy purposes. 
Typically, this is done by installing a biodigester, which is essentially an enclosed 
tank in which the waste is stored under anaerobic conditions, thus producing biogas. 
The estimated number of households in Ghana is 3,146,00039, of which about 50% 
keep livestock40. The average number of livestock per household is 1.34 Tropical 
Livestock Units (TLU), which equals 2ɀ3 cattle, or 10-13 sheep and goats per 
household. Data also indicates that the division is equal over all of the households41, 
meaning that most households hold, on average, approximately the same amount of 
livestock.  

 
Figure 8. Livestock Population in Ghana 2001 - 2008 in thousands42 

Based on the data for number of rural households and total number of livestock in 
Ghana (see table above), the potential emissions from cattle manure is 
approximately 1,427 tons of methane (based on the IPCCC guidelines on the 
methane emission factors for cattle in Africa ɀ 0.001 t methane per cattle per year), 
which has a greenhouse gas potential of 29,967 tons of CO2e. Cattle, as a rule, have 

                                                        
37 Adu-Ahyiah M. and Anku R.E., Small Scale Wastewater Treatment in Ghana, 2005. 
38 Ruaf.org, http://www.ruaf.org/system/files?file=Chap6-Sanitation.pdf  

39 Ghana Living standards survey, 2008. 

40 Pica-Ciamarra et al., Livestock Assets, Livestock Income and Rural Households. Cross-country evidence from Household surveys, 
May 2011. 

41 Pica-Ciamarra et al., Livestock Assets, Livestock Income and Rural Households. Cross-country evidence from Household surveys, 
May 2011. 

42 Duku et.al. 2011, A comprehensive review of biomass resources and biofuels potential in Ghana, Renewable and Sustainable 
Energy Reviews 15 (404-415). 

http://www.ruaf.org/system/files?file=Chap6-Sanitation.pdf
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the most potential for CDM activities for the production of biogas from manure. 
Other major livestock populations are goats, pigs, sheep and poultry. The 
corresponding potential methane emissions for these, based on the number of 
livestock and methane emission factors from the IPCCC 2006 guidelines, are 10,038 
tons of CO2e for pigs, 17,112 tons of CO2e for goats, 14,364 tons for sheep and 
13,020 tons of CO2e for poultry.  
The theoretical potential for CO2 reductions from livestock amounts to 84,501 tons 
of CO2e if all methane emissions from manure handling were eliminated. In practice, 
however, the amount of cattle per household on average is very small; therefore, 
emissions from individual households are most likely too low for individual projects 
to make financial sense. The most viable option could be a programmatic approach 
under the CDM that accumulates a large number of small-scale household biogas 
installations. 

Technology type Emission Reduction Potential per 
year (tCO2e) 

Baseline Methodologies 

Manure 84,501 AMS-I.A.,C,D. 
AMS-III.H. 
AMS-III.D. 
AMS-III.F. 
AMS-III-I. 
AMS-III.R. 
ACM14 
AM25, AM80 

 

Conventional Power Production 

In 2011, the installed power in Ghana was 2,185 MW, with 1,865 MW available. Most 
of the power supplied to the national grid is generated by hydropower and thermal 
power plants. 

 
  Figure 9. Generation Capacity as of December 201043 

The main power user is the industrial sector ɀ with nearly 47% use in 2010, while 
residential use was 40%. The mining industry is the main user of power within the 

                                                        
43 Energy Commission of Ghana, 2011 Energy (Supply and Demand) Outlook for Ghana, April 2011. 
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industrial sector, with the gold mining sub-sector accounting for 95% of mining 
sector energy use44.  

A nationwide electrification program has been taking place in Ghana since 1989. The 
aim of the National Electrification Scheme (NES) is to extend electricity to all parts of 
the country until 2020. By 2011, the national average share of households covered 
by the grid reached 67%.45 Currently, most urban centres are grid connected, while 
grid coverage still needs to be expanded in rural communities. Diesel and natural 
gas remain significant inputs for thermal power generation, although hydropower is 
the source of most generated capacity.  

Energy efficiency in conventional power production facilities has the potential to 
deliver significant emission reductions, and is considered one of the most accessible 
and cost-efficient opportunities for climate change mitigation. 

Takoradi International Company (TICO) operates a 220 MW LCO/NG/diesel thermal 
power plant in Aboadze, in the western region of Ghana, which currently operates as 
a single cycle power plant. Changing the current operation mode to a combined cycle 
would allow for utilization of the waste heat to produce more power with the same 
fuel input. 

A CDM project for conversion of Takoradi power plant to a combined cycle is 
currently in the CDM pipeline. The conversion to combined cycle will be able to 
deliver 118 additional MW, and the estimated annual emission reductions from the 
project are 346,000 tons of CO2. 

The government has plans to eventually convert the remaining single cycle power 
plants to combined cycle, possibly using CDM financing. These include Tema 1 and 
Tema 2. Based on the projects in the CDM pipeline, conversion from single cycle to a 
combined cycle, on average, increases the plant capacity by 33ɀ35%. For the Tema 1 
and Tema 2 plants, this would mean an additional power production of 44 MW and 
17 MW, respectively. Combined, this could potentially deliver 427,000 MWh 
annually, based on the assumption that plants would be able to operate about 7,000 
hours per ÙÅÁÒȢ #ÁÌÃÕÌÁÔÅÄ ÂÁÓÅÄ ÏÎ 'ÈÁÎÁȭÓ ÇÒÉÄ ÅÍÉÓÓÉÏÎ ÆÁÃÔÏÒ, this equals 
emission savings of 241,417 tons of CO2. 

Technology type Emission Reduction Potential per 
year (tCO2e) 

Baseline Methodologies 

Single cycle to combined cycle 587,417 ACM7 

 

Renewable Energy 

'ÈÁÎÁȭÓ %ÎÅÒÇÙ 0ÏÌÉÃÙ ÆÒÏÍ ςπρπ ÓÅÔ ÏÕÔ ÔÏ ÉÎÃÒÅÁÓÅ ÔÈÅ ÓÈÁÒÅ ÏÆ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙ 
in the national energy mix, through focusing on improved efficiency of fuelwood use, 
as well as shifting from use of biomass to use of other alternative renewable energy 

                                                        
44 Energy Commission of Ghana, 2011 Energy (Supply and Demand) Outlook for Ghana, April 2011. 

45 Ibid. 
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sources, such as wind and solar. To date, the share of modern renewables in the 
energy mix is negligible (less than 0.1%)46.  
With the energy sector goals of increasing installed capacity from about 2,000 MW 
to 5,000 MW by 2015, and establishing universal energy access by 202047, 
renewable energy will play a significant role in maintaining reasonable emission 
levels. The current strategy aims to increase the renewable energy share in the 
ÃÏÕÎÔÒÙȭÓ ÅÌÅÃÔÒÉÃÉÔÙ ÍÉØ ÔÏ ρπϷ ÂÙ ςπςπ48.  
 

Hydro  

Hydropower already constitutes the majority of electricity production in Ghana. 
Akosombo and Kpong hydropower stations provide a total of 1,180 MW of 
electricity, corresponding to 60% ɀ 70% of the total electricity requirements49. A 
400 MW Bui hydropower plant is currently under development at the Bui Gorge, and 
construction is expected to finish by 2013.  
However, the potential for further development of hydro energy still exists, and 
small-scale hydropower project potentials have been identified as a means to 
diversify the energy mix. 
21 potential mini-hydropower plants have been identified with capacities ranging 
from 4 kW to 325 kW (and a total capacity of 840 MW)50. These could potentially 
qualify for CDM credits. Average annual working hours for smaller scale hydro 
projects in the CDM registry is 4,250 hours. Combined with the 21 mini-hydropower 
plants, this would equal an average potential generation of 3,570,000 MWh a year. 
#ÁÌÃÕÌÁÔÅÄ ×ÉÔÈ 'ÈÁÎÁȭÓ ÅÍÉÓÓÉÏÎ ÆÁÃÔÏÒ ÆÏÒ ÈÙÄÒÏ ÐÒÏÊÅÃÔÓ ɉπȢυφυσψ Ô#/2/MWh), 
this amounts to potential emissions savings of 2,018,407 tCO2/year.  

Solar PV 

Energy from the sun can be harnessed in two ways: through use of solar thermal 
energy for heat/power production, or use of photovoltaic panels in electric power 
generation.   
Ghana is well endowed with solar resources, and the solar irradiation ranges from 4 
kWh/m2 to 6 kWh/m2 in most areas. The annual sunshine hours are between 1,800 
and 3,000 hours51, which allows for very high potential in both grid connected and 
off-grid solar power solutions. Most of the solar potential is concentrated in the 
northern part of the country, which coincides with areas with the lowest rate of grid 
connectivity. This opens up potential for possible rural off-grid solutions. 
The solar energy potential is estimated to be 35 EJ, or about 100 times the present 
energy consumption (at 10% recovery factor)52. In order to achieve the 2020 target 

                                                        
46 Ministry of Energy, Ghana Country Report, June 2011, 
http://nrec.mn/data/uploads/Nom%20setguul%20xicheel/Water/badrakh%20china/Ghana.pdf 

47 Ministry of Energy, National Energy Policy, February 2010. 

48 Ministry of Energy, Energy Sector Strategy and Development Plan, February 2010. 

49 Ministry of Energy, Ghana Country Report, June 2011, 
http://nrec.mn/data/uploads/Nom%20setguul%20xicheel/Water/badrakh%20china/Ghana.pdf 

50 Ministry of Energy, National Energy Policy, February 2010. 

51 Ministry of Energy, 2011, 
http://www.energymin.gov.gh/index105.php?pgtid=1&cntid=11&pgt=Renewable%20Energy%20Sector  

52 REEEP.org, http://www.reeep.org/index.php?id=9353&text=policy-database&special=viewitem&cid=65  

http://nrec.mn/data/uploads/Nom%20setguul%20xicheel/Water/badrakh%20china/Ghana.pdf
http://nrec.mn/data/uploads/Nom%20setguul%20xicheel/Water/badrakh%20china/Ghana.pdf
http://www.energymin.gov.gh/index105.php?pgtid=1&cntid=11&pgt=Renewable%20Energy%20Sector
http://www.reeep.org/index.php?id=9353&text=policy-database&special=viewitem&cid=65
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of 10% renewable energy share, the exploitable solar power potential has been 
identified as 20 MW53. The average annual working hours for solar projects within 
the CDM registry is 2,670 hours54, which would equal 53,400 MWh a year for solar 
projects of 20 MW capacity. Calculated with 'ÈÁÎÁȭÓ ÇÒÉÄ ÅÍÉÓÓÉÏÎ ÆÁÃÔÏÒ ÆÏÒ ÓÏÌÁÒ 
power projects (0.40853 tCO2/MWh), this would equal emissions savings of about 
21,815 tons of CO2.  
 

Wind 

Wind power projects can be successfully used for both on-grid and off-grid 
applications, and can be built in diverse environments. For off-grid applications, 
wind turbines can be combined with other energy sources, such as diesel 
generators. The average wind speeds in Ghana show possibilities for wind power 
project development along the eastern coastal areas, as well as the mountains along 
the south-eastern corner of the country.  
The National Energy Sector Strategy sets to increase the share of renewable energy 
through facilitation of renewable energy harnessing, part of which would be wind 
power development. The estimated gross wind power potential is 5,600 MW, 
representing 1,128 km2 of land55. In the foreseeable future, the estimated 
exploitable potential is set at 200-300 MW. One of the key identified projects in the 
development of wind power is the 50 MW wind power project at Kpone, which is 
due to be finished by 2014, according to the national energy strategy.  
Based on a conservative estimate of 2000 full load hours of exploitable wind 
ÐÏÔÅÎÔÉÁÌ ÁÎÄ 'ÈÁÎÁȭÓ ÇÒÉÄ ÅÍÉÓÓÉÏÎ ÆÁÃÔÏÒ of 0.40853 for wind, the potential 
emissions reduction installation of 200 MW wind power would amount to 163,400 
tons of CO2. 
 

Technology type Emission Reduction Potential per year (tCO2e) Baseline Methodologies 

Hydro 2,018,407 ACM2, AMS-I.D., AM26, AMS-I.A., 
AM5, AM26, AMS-II.B., ACM11, 
ACM12, AM52 

Solar PV 21,815 ACM2, AMS-I.A., AMS-I.C., AMS-I.D. 

Wind 163,400 ACM2, AMS-I.D., AMS-I.F. 

 

Energy Consumption 

Greater efficiency in the consumption of energy is commonly an attractive option for 
emissions reduction, due to its dual benefit of reducing both emissions and the size 
of the energy bill. However, despite many years of promotion, it is also the most 
overlooked option. In CDMs, for instance, demand-side energy efficiency projects 
only make up 1% of the CER generation. Among the many reasons for this is the fact 
that most developing countries focus on energy access, rather than energy saving. In 

                                                        
53 Ministry of Energy, Ghana Country Report, June 2011, 
http://nrec.mn/data/uploads/Nom%20setguul%20xicheel/Water/badrakh%20china/Ghana.pdf  

54 UNEP Risoe CDM Pipeline, http://cdmpipeline.org/index.htm  

55 Ministry of Energy, 2011, 
http://www.energymin.gov.gh/index105.php?pgtid=1&cntid=11&pgt=Renewable%20Energy%20Sector 

http://nrec.mn/data/uploads/Nom%20setguul%20xicheel/Water/badrakh%20china/Ghana.pdf
http://cdmpipeline.org/index.htm
http://www.energymin.gov.gh/index105.php?pgtid=1&cntid=11&pgt=Renewable%20Energy%20Sector
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2008, about 54% of households in Ghana had access to electricity, with rural access 
at only 24.9%, compared to 81% for urban households.56 
 
Efficient Cook Stoves 

Use of inefficient appliances and cook stoves is still prevalent in Ghana, and is 
greatly affected by the large market for used appliances.  
Energy efficient stove projects can play an important role in the country, where 
fuelwood is the predominant source of energy for households. Fuelwood constitutes 
about 80% of the energy demand for cooking. In rural areas the demand for 
fuelwood can be as high as 90% in some cases.57  These allow for reductions in the 
fuelwood needed for energy consumption, thereby having both positive economic 
and GHG effects. 
A Programme of Activities aimed at dissemination of improved cook stoves using 
charcoal is currently undergoing validation in Ghana. Under the envisaged activity, 
4,000 ɀ 5,000 cook stoves will be distributed, providing emissions savings of 11,000 
tons CO2 annually. Another PoA under validation expects to reduce 154,000 tCO2e 
per year through cook stoves distribution. See PoApipeline.org for further details. 
Under the Gold Standard, a project aiming at disseminating up to 42,443 stoves that 
would amount to emissions reductions of 68,979 tons of CO2 per year is being 
developed. These projects cover only a fraction of the households still using 
inefficient stoves. Two-thirds of the population live in rural areas, or about 16 
million, constituting an estimated 3 million households. If only 25% of these 
households adopt efficient cook stoves, the reduction of emissions would amount to 
about 1.2 million tCO2e. Thus, current programmes have significant scope for 
expansion.  
 

Technology type Emission Reduction Potential per 
year (tCO2e) 

Baseline Methodologies 

Efficient stoves 1,200,000 AMS-I.E. 
AMS-II.G. 
AMS-I.C. 

 
Lighting 

Energy efficient lighting projects can result in both emission reductions and cost 
savings to households. One option is replacing energy inefficient bulbs with CFLs 
(Compact Fluorescent Light), which are 4 times more efficient and last much longer 
than the conventional bulbs. 

CFLs were first introduced in Ghana in the late 1990s, and subsequently the 
penetration rate increased, reaching almost 20% in 200158. Through a designated 
program, the government introduced 6 million CFLs, most of which will soon reach 
the end of their life span and will need replacing. The estimated timing for 
replacement was set at 201259.  

                                                        
56 http://energycenter.knust.edu.gh/downloads/5/52062.pdf 

57 http://www.envirofit.org/news/?sub=news 

58 Energy Commission of Ghana, Strategic National Energy Plan 2006 ɀ 2020. 

59 Energy Commission of Ghana, 2011 Energy (Supply and Demand) Outlook for Ghana, April 2011. 
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In 2008, the power savings from the implemented 6 million bulbs was 124 MW, or 
approximately 868,000 MWhȢ #ÁÌÃÕÌÁÔÅÄ ×ÉÔÈ 'ÈÁÎÁȭÓ ÅÍÉÓÓÉÏÎ ÆÁÃÔÏÒȟ ÔÈÉÓ ÅÑÕÁÌÓ 
emission savings of 490,750 tons of CO2. If not replaced, emissions would potentially 
grow with this amount of CO2. It is likely, though, that most will be replaced given 
the significant reduction of CFL prices since their introduction. The potential for 
further expansion, however, is difficult to assess. Furthermore, 6 million bulbs 
correspond to about 2 bulbs per grid-connected household. Additional reduction 
potential has, therefore, not been assumed.  

Public Services 

Efficient street lighting is the most obvious example of public energy consumption 
with potential for higher energy efficiency. Specifically, traffic lights are an obvious 
target. LED-based traffic lights are 5-6 times more efficient than normal 
incandescent versions that can cause as much as 10 tons of CO2 emissions, or more, 
per year per street crossing.  

In 2010, the Department of Urban Roads started replacing 44 traffic lights in Accra 
with LED lights60, which, alone, may have a reduction potential of about 400 tCO2e 
per year. There are an estimated 2,000 intersections with traffic lights in Accra61, 
though likely many with fewer lamps than larger intersections. The reduction 
potential might be approximately 10,000 tCO2e. In addition, there may be reduction 
potentials in street lighting, though likely not much due to the generally low level of 
illumination of the streets. 

Water pumping is another less obvious, but equally energy consuming service in 
water supply and wastewater treatment. The most efficient pumps are up to 4-5 
times as efficient as common pumps, and often payback times on replacement of 
pumps can be as low as five years or less, depending on electricity prices. Solar 
water pumping is also a possibility in off-grid systems. 

There has been no assessment of the reduction potential for water pumping, due to 
the lack of information. However, the overall impression is that reduction potentials 
for water pumping are very limited due to the general level of service, e.g. in sewage 
treatment, in Ghana.  

Efficient Electricity Distribution 

In existing electricity grids, measures can be taken to reduce technical energy losses. 
Typically, losses are relatively higher, the lower the voltage. Options include 
upgrading the voltage of a transmission and distribution system, and replacing 
existing transformers with more efficient ones. In 2009, according to the World 
Bank, transmission and distribution losses in Ghana were 2,088 MWh out of 6.2 
million MWh produced, which is a very low, and questionable, percentage.62 The 
reduction potential, if any, has, therefore, not been calculated.  
 

                                                        
60 http://newtimes.com.gh/story/traffic-lights-at-44-intersections-in-accra-to-be-modernised 

61 http://www.ghanaweb.com/GhanaHomePage/NewsArchive/artikel.php?ID=195642 

62 http://www.tradingeconomics.com/ghana/electric-power-transmission-and-distribution-losses-kwh-wb- data.html 
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Industrial Production Processes 

Industrial activities cover several industry sectors and reduction options related to 
energy efficiency, as well as change of processes and substitution of materials. In 
developing countries there are many cottage industries, such as small-scale brick 
production or even household-based production, like textiles, which in most cases 
are not represented and do not constitute noteworthy emissions reduction options. 
In many countries, brick kilns are the exception, and may even represent 
considerable reduction potentials. In Ghana, however, it appears that brick is being 
replaced by cement,63 thus, possibly replacing one emission intensive practice with 
another. 
The Building and Road Institute of the Council for Scientific and Industrial Research 
of Ghana has conducting laboratory tests to evaluate the possibility of producing 
pozzolana cement from bauxite mining waste (known as red mud or clay). The two 
companies that produced cement in Ghana, Ghana Cement Works Ltd. and Diamond 
Cement Ghana Limited, used imported clinker, gypsum, and limestone for the 
manufacturing of cement. About 2 Mt of clinker was imported in 2003 for the 
production of Portland cement.64 Due to the lack of suitable raw materials, cement 
production facilities are limited to three grinding plants. 'ÈÁÃÅÍ ÉÓ ÔÈÅ ÃÏÕÎÔÒÙȭÓ 
leading cement producer, operating two large +1.2 Mta units. Total production in 
2008 was estimated to be 2.7 Mta.65 Emissions reduction potentials may exist in 
waste heat recovery. CDM project no. 432966 in the Philippines is a WHR project at a 
1 Mta cement plant, which expects to generate 11,800 tCO2e of emissions reduction 
per year. A linear conversion of this figure to GhanaȭÓ Ãonditions results in a 
reduction potential of 35,000 tCO2e/year, based on the installation of a 15 MW 
waste heat recovery turbine. Other options may exist in the ACM15 consolidated 
CDM baseline and monitoring methodology for project activities using alternative 
raw materials that do not contain carbonates for clinker.  
Ghana's industrial base is relatively advanced compared to many other African 
countries. Import substitution industries include: textiles, steel (using scrap), tires, 
oil refining, flour milling, beverages, tobacco, simple consumer goods as well as car, 
truck, and bus assembly.67 The mining industry of Ghana accounts for 5% of the 
country's GDP, and minerals make up 37% of total exports, of which gold 
contributes over 90%. Thus, Ghana's mining and minerals industry remains focused 
on gold.68 Some gold mines release methane, which on at least one occasion has 
formed the basis for a CDM project. The Beatrix mine in South Africa, which mines 
225,000 tons of ore per month69, is installing a methane extraction system in order 

                                                        
63 http://www.ghanaweb.com/GhanaHomePage/NewsArchive/artikel.php?ID=169293 

64 http://en.wikipedia.org/wiki/Mining_in_Ghana 

65 http://www.cemnet.com/members/gcr/intros/110.pdf 

66 
http://cdm.unfccc.int/filestorage/S/T/A/STAX2E8ZGJ5YLCB0VQPI96D1FUNM34/4329%20PDD.pdf?t=ZkJ8bTkzenlzfDBGPXfmeb
plRcSkZMwW6Zdz 

67 http://en.wikipedia.org/wiki/Economy_of_Ghana 

68 http://en.wikipedia.org/wiki/Mining_in_Ghana 

69 
http://www.amre.org.za/downloads/seminars/SafetySeminar19072011/Extra/Methane%20Extraction%20AMRE%2019%20Jul

http://en.wikipedia.org/wiki/Steel
http://en.wikipedia.org/wiki/Tobacco
http://en.wikipedia.org/wiki/GDP
http://en.wikipedia.org/wiki/Mineral
http://en.wikipedia.org/wiki/Gold
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to extract 988 litres of methane per second or about 31 million m3/year. If flared, 
this corresponds to a reduction of approximately 465,000 tCO2e/year. Three gold 
mines in Ghana operated by Anglogold, Obuasi, Bibiani and Iduapriem, processed a 
total of more than 5 million tons of ore in 2004,70 which may or may not have any 
affiliated methane release. Nevertheless, the energy consumption for mining and 
processing ore is significant. Two gold mines in South Africa are installing energy 
efficient fans for ventilating mine shafts, with the activities currently under 
validation as CDM project activities. Each of these is expected to reduce 48,000 
tCO2e/year. A third mine is expected to reduce 30,000 tCO2e through a similar 
activity. This is based on a South African grid emission factor of about 1, whereas 
'ÈÁÎÁȭÓ ÅÍÉÓÓÉÏÎ ÆÁÃÔÏÒ ÉÓ ÃÌÏÓÅÒ ÔÏ ÈÁÌÆ ÔÈÁÔ ÖÁÌÕÅȢ71 Nevertheless, emissions 
reduction from energy efficiency and other initiatives in the mining sector is 
believed to be significant, easily reaching a potential of at least 1 million tCO2e, 
though precise estimates require more specific assessments.  
Petroleum exploration activities have been conducted in Ghana since the late 
nineteenth century; and commercially sustainable deposits of petroleum or natural 
gas was discovered in 2008 by Kosmos. The field is expected to produce 120,000 
bbl/day.72 Gas flaring is already illegal in Ghana, and a pipeline is under construction 
for producing LPG. Thus, further reductions in oil exploration are limited. The Tema 
Oil Refinery refined all the crude petroleum imported into the country, with the 
exception of consignments going to the Takoradi thermal power plant.73 4ÅÍÁȭÓ 
capacity is 45,000 bbl/day.74 To compare, at the 60,000 bbl/day Numaligarh 
Refinery in Assam, India, CDM project no. 1644 reduces 42,000 tCO2e by capturing 
waste heat and using it in internal processes.75 On that basis, a relative reduction 
potential from waste heat recovery at the plant can be assumed to be 30,000 tCO2e. 
 

Technology type Emission Reduction Potential per year (tCO2e) Baseline Methodologies 

Cement 35,000 ACM8 

Petrochemicals 
waste heat 
recovery 

30,000 ACM4 

 
Transportation 
Ghana's transportation and communication networks are centered in the southern 
regions, especially the areas in which gold, cocoa, and timber are produced. The 
northern and central areas are connected through a major road system; some areas, 

                                                                                                                                                                      
y%202011.pdf 

70 http://www.anglogold.com/subwebs/informationforinvestors/annualreport04/report/review_of_year/ghana.htm 

71 http://www.africacarbonforum.com/2009/docs/presentations/Day3/courtney-blodgett.pdf 

72 http://www.subseaiq.com/data/Project.aspx?project_id=382&AspxAutoDetectCookieSupport=1 

73 http://en.wikipedia.org/wiki/Mining_in_Ghana 

74 http://ghanaoilonline.org/2011/04/ghana-to-get-another-oil-refinery/ 

75 http://cdm.unfccc.int/filestorage/W/X/6/WX6AEJKTBV32IP4L8OR1G9DQNSFYM5/2.%20NRL_PDD_06-04-
12_ver4_notification%20of%20change%20and%20RMP.pdf?t=d1p8bTk5MWs5fDC_EOPhU36cWEDZzabaGELQ 

http://en.wikipedia.org/wiki/Tema
http://en.wikipedia.org/wiki/Takoradi
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however, remain relatively isolated.76 Public transportation is the dominant method 
of travel in Accra, and the nation as a whole. Nearly half of all trips to work are 
completed by one of many types of buses that operate like Ȭjitneysȭ ×ÉÔÈ no fixed 
schedules or stop locations, although they may run specific origin to destination 
routes. In 2005, the CRP department started developing a full concept for a citywide 
rapid transit system in Accra. Government officials adopted the system, and the 
World Bank approved a loan to the Government of Ghana for a demonstration 
program as the first step in plan implementation.77 Construction started in 2011. 
The World Bank is contributing 45 million USD towards the project, with the rest 
coming from Agence Francaise de Development, Global Environment Facility, and 
the Bank of Ghana.78 According to GEF, the potential for GHG emissions reduction is 
at least 22%, based on the increase in share of public transport from 40% to 50%.79 
In 2009, motor vehicles per 1,000 people in Ghana stood at 30, including cars, buses, 
and freight vehicles (excluding two-wheelers)80, but with a very high concentration 
in Accra standing at 90 vehicles per 1,000 inhabitants -- as compared to 20-30 for 
Nairobi, Dar e Salaam and Addis Ababa.81 GEF states that there is an almost 
complete lack of data on transport emissions, which makes an assessment of the 
emissions reduction potential practically impossible. Theoretically, however, if 20% 
of private car trips were replaced by public transport (as assumed by GEF), and 
!ÃÃÒÁȭÓ ÃÁÒ ÓÔÏÃË ÉÓ ÃÁÌÃÕÌÁÔÅÄ ÔÏ ÂÅ ÁÂÏÕÔ ςππȟπππ, and half are assumed private, 
then 20,000 cars can be taken off the roads. Assuming relatively high emissions, due 
to bad conditions of the vehicles and significant congestion, 10,000 km/car/year at 
250 gCO2/km corresponds to annual emission reductions of about 50,000 tCO2e. A 
fully developed BRT system would have even higher emissions reduction potential, 
particularly if the baseline were assumed to be a quickly growing number of private 
cars resulting from rapid economic growth. In Kumasi, which has 1.8 million 
inhabitants, additional reduction potentials should be assumed to exist. Based on 
these estimates, the total emissions reduction potential that can realistically be 
achieved from BRT initiatives is assumed to be at least 100,000 tCO2e, of which 
possibly 50,000 are already under exploitation. It should be mentioned, however, 
that these figures are relatively high compared to other BRT projects, like the BRT 
CDM project no. 5437 in Guadalajara, Mexico ɀ a city with 3.7 million inhabitants, 
and a significantly higher density of vehicles. Guadalajara expects to reduce about 
50,000 tCO2e per year by establishing eight BRT lines. 
In addition to the BRT, there are other initiatives to increase public transportation in 
Accra. In 2005 the Minister of Ports, Harbours and Railways announced plans to 
extend the railway system to facilitate economic development. Possible projects at 

                                                        
76 http://en.wikipedia.org/wiki/Transport_in_Ghana 

77 http://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1065&context=focus&sei-
redir=1&referer=http%3A%2F%2Fwww.google.dk%2Furl%3Fsa%3Dt%26rct%3Dj%26q%3Dpublic%2520t4ransport%2520gha
na%26source%3Dweb%26cd%3D3%26ved%3D0CDAQFjAC%26url%3Dhttp%253A%252F%252Fdigitalcommons.calpoly.edu%2
52Fcgi%252Fviewcontent.cgi%253Farticle%253D1065%2526context%253Dfocus%26ei%3DZlxEUN7lGITZ4QS33YHoCg%26usg
%3DAFQjCNFMYpvKE-0qLtibB9huw79mnvHiFA#search=%22public%20t4ransport%20ghana%22 

78 http://www.modernghana.com/news/314948/1/veep-commissions-us90m-brt-project-for-accra.html 

79 0ÒÏÊÅÃÔ %ØÅÃÕÔÉÖÅ 3ÕÍÍÁÒÙ '%& #ÏÕÎÃÉÌ 7ÏÒË 0ÒÏÇÒÁÍ 3ÕÂÍÉÓÓÉÏÎ !ÇÅÎÃÙȭÓ 0ÒÏÊÅÃÔ )$ȡ 0τύφωτύ '%&3%# 0ÒÏÊÅÃÔ )$ȡ φωύϊ. 

80 http://www.indexmundi.com/facts/ghana/motor-vehicles 

81 0ÒÏÊÅÃÔ %ØÅÃÕÔÉÖÅ 3ÕÍÍÁÒÙ '%& #ÏÕÎÃÉÌ  7ÏÒË 0ÒÏÇÒÁÍ 3ÕÂÍÉÓÓÉÏÎ !ÇÅÎÃÙȭÓ 0ÒÏÊÅÃÔ )$ȡ 0τύφωτύ '%&3%# 0ÒÏÊÅÃÔ )$ȡ φωύϊ 
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the time included extending four lines, of which two would reach Burkina Faso and 
one to Yendi where there are iron ore deposits.82 It is believed, however, given the 
general transport conditions in Ghana, that these lines would not replace other 
means of transportation (except in the case of iron ore, which is currently 
transported by truck), but rather meet an unfulfilled transportation need. These 
would then increase rather than reduce emissions.   
There have been many attempts to grow jatropha in Ghana,83 but most of these 
initiatives appear to have been abandoned or not developed according to plans. A 
project at the Tema port for replacing annual consumption of 1.5 million litres of 
diesel, for internal transportation purposes, with biodiesel has not yet been able to 
source this amount, which otherwise would have led to emissions reduction of about 
3,500 tCO2e. The government is cautiously optimistic about introducing biodiesel, 
and a blending programme might be possible. According to the World Bank84, 
emissions from consumption of liquid fuels in Ghana in 2008 were 7,646 ktCO2e, 
corresponding to consumption of about 2.7 billion litres. If, as a calculation 
experiment, an equivalent of 2% biodiesel would be added to all liquid fuels (e.g. 5% 
biodiesel for diesel consumption and no ethanol in petrol), emissions would be 
reduced by about 139,000 tCO2e through the blending of 54 million litres of biofuel 
(from about 1,650 km2 of plantation if based on jatropha). Realistically, this cannot 
be judged based on current (or former) initiatives, but given that jatropha seems to 
be well known, and large areas of wasteland from open pit mining could be used for 
plantation, it has been included as a potential for emissions reduction. A general 
blending programme, however, will not be eligible for CDM due to the requirement 
of captive fleets. The existence and size of potential captive fleets has not been 
assessed, but as illustrated for the port of Tema, captive use is likely to yield very 
small amounts of reduction, even in a 100% conversion to biodiesel. If such 
potentials were to be investigated, the mining corporations would be obvious 
targets. 
 

Technology type Emission Reduction Potential per year (tCO2e) Baseline Methodologies 

Biodiesel for 
transport 

139,000 not for CDM 

Bus Rapid Transit 100,000 AM31, ACM16 

 
 
 
 

                                                        
82 http://en.wikipedia.org/wiki/Transport_in_Ghana 

83 reference is made to ongoing research at Danish Technical University 

84 http://data.worldbank.org/indicator/EN.ATM.CO2E.LF.KT 
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Summary 

Ghana has an overall abatement potential of 320,698,629 tCO2e. The total 
investments needed to achieve these reductions can only be roughly assessed, as a 
sizeable share of the reductions relate to technologies for which no data currently 
exists -- in terms of their investment to CER-revenue ratio.  

 
Technology type Emission Reduction Potential per year (tCO2e) 

REDD+ /  
Avoided deforestation 

38,116,620 

Afforestation/ 
Reforestation 

313,785,000 

Charcoal 688,904 

Biodiesel  66,328 

Forest residues 172,400 

Landfill gas 322,000 

Maize waste 255,745 

Coffee waste 361,660 

Sorghum waste 520,295 

Manure 84,501 

Single cycle to combined cycle 587,417 

Hydro 2,018,407 

Solar PV 21,815 

Wind 163,400 

Efficient stoves 1,200,000 

Cement 35,000 

Petrochemicals waste heat recovery 30,000 

Biodiesel for transport 139,000 

Bus Rapid Transit 100,000 

 
These estimates should not be regarded as being precise. Rather, they represent a 
form of calculation that allows comparison among economies, and their relative 
attractiveness as destinations for carbon finance.  
It should be emphasized that while attempting to be exhaustive, the estimates here 
do not claim to be all-inclusive. There may be unidentified sources of reductions not 
included in the technology overview, and not represented by existing 
methodologies, but in all likelihood these would be minor compared to the 
potentials identified. 
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