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1 Preface  

A contract was signed between the Danish Energy Agency and CARE Danmark on 
10 June 2009 to carry out a pre-feasibility study for a CDM Program of Activities 
(PoA) on improved cook stoves in Northern Ghana. Based on the Contract a 
consultancy contract was signed between CARE Danmark and Energica in Ghana 
on 11 June 2009 to carry out information gathering and analysis in relation to the 
household energy part. A CDM specialist will be hired separately by CARE to 
provide advice on CDM procedures and registration. The work of the CDM specialist 
is not included in this report. 

This pre-feasibility report is based on the Terms of Reference for the assignment, 
enclosed with the signed contract. The inception note submitted in June 2009  and 
discussed at a meeting on the 18 June in Accra presented the consultantôs comment 
to the ToR, the proposed methodology for the work and a time schedule for the work. 

The team fulfilling the assignment consisted of Christine Wennerberg, team leader 
and Michael Wuddah-Martey, household energy specialist. The team was supported 
by Ulrich Bang, sustainable energy advisor to CARE International in Ghana. 

This report is based on desk studies, field visits to Northern Ghana and analysis and 
interviews with a number of key people involved the stove business, rural 
development and the energy sector at large. Lists of people and documents 
consulted are in annex. 

Missions to the North of Ghana were conducted in June and July 2009 and follow up 
meetings in Accra were done in September 2009. 
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2 Introduction 

2.1 Context 

The northern part of the country has two main weathers, a rainy one and a very dry 
one. Travelling through the area during the rainy season in may seem that the 
northern part of the country is generally self sufficient in wood resources when 
considered on the total land mass.  

However, in the dry season there are large areas within the Upper East Region that 
could be described as developing desert characteristics. 

Supply of charcoal and firewood to urban areas like Tamale, Bolgatanga and Wa are 
from communities, which are normally 10 or more km away. Some of the major 
charcoal supply areas for Tamale are Alipe and surrounding areas, some 32 km 
away on the Kimtampo/Tamale road. For Bolgatanga, the Walewale area is worthy 
of note. Due to the centralized nature of the supply of firewood and charcoal to Wa, 
supply comes both from the western and eastern parts of the town of Wa. 

In the case of rural areas, households collect wood from their farms and community 
forests for cooking. This is normally a daily task for women and children further 
increasing the pressure on daily chores. Household firewood collection is normally 
done by collecting dead wood or by breaking branches of live trees. It is rare that 
households cut down healthy trees for firewood purposes. 

Land clearing and professional charcoal and firewood traders who often cut live trees 
for the supply of the urban woodfuel markets, have lead to increasing scarcity of 
areas for firewood collection and distance to collect firewood have increased 
especially around urban centres. 

The prices of woodfuels have been increasing steadily due mainly to fuel price 
increase but also because of increases in the stump value of wood. A shift in the 
wood species used for firewood consumption was already registered in the woodfuel 
baseline study of 2001 as compared to earlier studies (1988), as the preferred 
species have become scarcer. Finally, economic trees like shea butter and 
dawadawa which where previously not exploited for charcoal and firewood are now 
being used. 

Charcoal production in the northern part of Ghana is done by two main parties. The 
commercial large-scale producers and the thousands of women who produce 
charcoal as a means of supplementing their incomes. Commercial charcoal 
producers pay token fees for live trees, in some case economic trees, to make 
charcoal whilst the rural women collect fallen branches to produce theirs. 

The charcoal produced by the women is often produced with very high energy losses 
as the women often do not have the time and skills to properly look after the kilns. 
Efficiencies of 8-9 kg of firewood to 1 kg of charcoal are not uncommon. The 
professional charcoal producers obtain efficiencies of 5-6 kg per kg of charcoal 
produced. 
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Although beyond the scope of this report, it is important to note that charcoal 
producers in the country continue to use the traditional earth mound method, which 
has an efficiency of around 18% (weight terms). Other more improved technologies 
like the improved Casamance kiln shown above can contribute immensely towards 
reducing waste in charcoal production if disseminated on a large scale. 

Improved stoves have been promoted in Ghana on and off for decades. A serious 
effort was done in the early 90s where the World Bank supported a the selection and 
trial and testing of a number of charcoal stoves for the Ghanaian market. The work 
resulted in the dissemination of approximately 12,000 Ahibenso stoves, produced 
both a centralised factory as well as by a number of trained artisans. Although few 
stoves still exist in the market in Accra, the promotion and production have not been 
sustained as commercialisation and access to producer finance was not ensured 
after Government support ended. The artisan version of the stove did not live up to 
the industrialised version promoted in TV and other media and was not adopted by 
the potential consumers. 

Self-build mud stoves have been promoted by various NGOs in rural areas for 
decades but with limited success, mainly due to user disappointment and frequent 
need for maintenance and repair.  

Currently there are no registered CDM projects on improved stoves in Ghana. A 
number of NGOôs are in various stages of developing voluntary programmes, e.g. 
Enterpise Works who is preparing a proposal consideration using the KCJ (Gyapa) 
designed stove. The company Toyola is near completion of their registration for a 
similar stove design and project in Ghana. The funding from the voluntary 
programmes is used to subsidise the cost of the stove. 
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2.2 Objective 

The overall objective of the assignment is to collect sufficient information to allow for 
an assessment and decision by CARE and the Danish Energy Agency on project 
focus and scope of a CDM Program of Activities on improved cook stoves project in 
Northern Ghana. 

2.3 Methodology 

General approach 

It is the aim that the process of conducting the study will result in the presentation of 
business models and a roll out strategy that is founded on quality information and 
knowledge of the stakeholders likely to be involved. The participatory approach is 
regarded as the most efficient way of ensuring this involvement and capture of local 
knowledge. Women will be main informants at user and retail level. All data will, if 
possible, be gender specific. 

Stakeholder consultation is viewed in a very broad sense as covering all levels from 
the user and purchaser of stoves to retailers, manufacturers and traders, NGOôs and 
community groups, to the regional authorities and institutions and the national policy 
level. By linking the specialist process (data collection and analysis) with the political 
level and the direct stakeholders likely to be involved in the implementation it is 
believed that the chance of receiving the necessary support and success is more 
likely to be achieved. 

It is the experience from other interventions that preparation and implementation of 
the project would be more smooth and efficient if due consideration is made to 
informing and/or involving all parties from the outset.  Bilateral meetings, interviews 
and official correspondence and targeted dissemination of results would be sufficient 
in most cases. If necessary, smaller workshops to discuss results or specific issues 
will be carried out. Throughout the project period the consultantsô team will work 
closely with the staff of CARE and coordinate all activities on the ground with the 
Regional Manager for CARE in Tamale as well as with the Sustainable Energy 
Advisor in Accra. 

Household energy demand 

The analysis of household energy demand for cooking is based on existing literature 
and survey results. Key documents are the wood-fuel surveys made as part of the 
Danish Energy Sector Support 2000-2003 and general statistics and surveys related 
to livelihoods of Ghanaians over the past 10 years. 

A small qualitative survey will be made in selected communities to capture possible 
new developments.  

Stove assessment 

The three stone open fire stove using wood as fuel is by far the most common way of 
cooking in Northern Ghana and is almost exclusively used in rural households. Only 
in Upper East where there is a scarcity of firewood are other fuels used such as crop 
residues and dung. It is only in urban areas that commercial fuels exist - in the rural 
areas wood fuel or crop residues are gathered for free in and around the 
communities. 
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The efficiency of a stove depend on several factors: 

1.  Skill / training of the cook tending the stove  

2.  Fuel (diameter, moisture content, density, wood species, etc.)  

3.  Stove design  

4.  Fit of the pot to the stove  

5.  Type of food and type of cooking performed  

All factors are important and should be considered when aiming at improving the 
efficiency and thus reducing the fuel use for any given technology. This report mainly 
focuses on the stove design but all parameters should be kept in mind when 
designing the promotion and training approach. 

When designing a stove program from scratch the criteria are many : 

Social: cooking task (boiling, frying, baking, grilling, steaming etc), utensils used, size 
of cooking operation, affordability, culinary practices. 

Engineering: power output, pot and pan sizes and shape, materials available, 
knowhow and skills needed for manufacturing 

Developmental & ecological: fuel access, smoke problems (indoor/outdoor cooking), 
potential for job creation, etc. 

Considerable resources have been used over the years for developing and testing 
stoves for the Ghanaian urban market. The approach is therefore to, a much as 
possible, to build on existing structures and knowledge. Focus has therefore been on 
stoves already been tested and accepted and entrepreneurs already active in the 
area.  

The rural market, however, has largely been neglected as saved fuel costs made 
little sense in a rural non-monetary market dominated by households with very little 
cash income. Firewood has also been regarded as the fuel of the poor, low 
prestigious and dirty.  The use of carbon financing changes the possibilities for 
approaching this market. 

Based on previous experience, literature review and an assessment of the potential 
for wider dissemination, the following project options are proposed as relevant in 
Northern Ghana:  

For rural households:  

a) Self-made mud-stove;  

b) Clay stove made by professional stove makers (also know as the smoke-less 
stove); 

c) Improved firewood stove ï produced by artisans. 

d) Improved firewood stoves - industrially produced (in Ghana or imported) 

For low income urban/peri-urban households:  

e) Improved charcoal stove ï produced by artisans (Gyapa, Toyola, others);  

f) Improved charcoal stoves - industrially produced (in Ghana or imported) 

Each of these six technologies options represents different levels of capacity, 
knowledge, financing, organisational setup and thus strategy for roll-out. The six 
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options will form the basis for further investigations of feasibility, potential for 
emission reductions and for discussions with stakeholders and possible partners on 
implementation strategies, incentives and business set-up. The supply chain for 
each stove is analysed in the following with regard to issues, costs and barriers. 

Interviews with artisans and retailers in three urban areas in the North will be carried 
out to make an assessment of capacity and knowledge of stove production. 

Existing manufacturers or chain of manufacturing improved stoves will be identified 
and interviewed for inputs to roll out strategies and as possible cooperation partners.  
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3 Household characteristics in Northern Ghana 

This section builds on two main sources of information: the latest population census 
carried out in 2000 and the latest two Ghana Living Standard Surveys, round 4 and 
5, often referred to as GLSS4 and GLSS5. The GLSS5 builds on detailed household 
interviews in 8,500 representative households covering all regions in Ghana. The 
interviews for GLSS5 were carried out during the period from September 2005 to 
September 2006. GLSS4 was carried out in 1998/1999. GLSSs are the main tool for 
monitoring poverty levels in Ghana and other key indicators of development. Results 
from previous rounds carried out in 1992 and 1999 (Round 3 and 4) can be 
compared directly. 

All information of the GLSS are split into óurbanô and óruralô with the urban data split 
further into Greater Accra Metropolitan Area (GAMA) and ó other urbanô whereas 
óruralô is split into three ecological zones: Coastal, Forest and Savannah. The three 
Northern regions are within the Savannah region. The Strategic National Energy 
Plan of Ghana uses the same division of data as energy demand and household 
characteristics related energy consumption patterns seem to relate the same 
categories. (For energy planning purposes the urban categories have been split 
further into three income levels as well based on quintiles relation). In the data 
presentation focus is on óother urbanô and órural Savannah, and the three northern 
regions. For comparison, the data is presented with the national average or other 
data when relevant.  

3.1 Poverty and employment characteristics 

The three northern regions in Ghana are by far the poorest areas in Ghana although 
significant improvements have been seen since 1999. Upper West has overtaken 
Upper East as the region with the highest poverty levels.  

Table 3-1 Households per quintiles, mean annual household expenditure and 
per capita expenditure by region. 

  

Note: Expenditure levels are regarded as a more reliable wealth indicator than 
income as people are more reluctant to declare income than expenditure for various 
reasons. 
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Households in Ghana in general spend half of the household income on food. In 
rural Savannah, however, 74% of the income is spent on food meaning that very few 
resources are available for other needs: less than 3% is used on housing and less 
than 5% is used on electricity, gas and other fuels.  (GLSS5 table 9.5). Cooking fuels 
are not considered as part of household food expenditure. 

More than 90% of households in rural Savannah owns a farm or keep livestock, in 
fact 92% of all draught animals, 84% of cattle and 73% of pigs and 60% of sheep 
and goats in Ghana are concentrated in rural Savannah. The agricultural activities 
are mainly taken care of by the men, but 29% of women take part as well. (GLSS5 
table 7.1 and 7.3) 

Two-thirds of the households in rural Savannah are involved in processing their 
produce and this is almost entirely the responsibility of women (94%). In addition 
44% of the households operate a business ï this is also dominated by women (78%) 
(GLSS5 table 7.12, and 8.1). 

Financial resources for non-farm activities are mainly sourced from savings or from 
relatives and friends. Only 2.4% of non-farm enterprises obtain financial resources 
from the banks and other financial institutions for its principal activity (2.7% for men 
and 2.2% for females). However, females receive assistance from NGOs 
cooperatives and government agencies for 1.4% whereas men virtually don't receive 
funding from here at all (0.1%). (GLSS5 table 8.2 and 8.3).  

3.2 Household numbers and size in Northern Ghana 

Two main demographic parameters are important when assessing the potential for 
improved stoves and emission reductions, namely the number of households 
(cooking units) and the household size (cooking needs). 

The estimation on the total number of households in Ghana for midyear 2006, based 
on GLSS5, was around 5.5 million of which 2.4 were urban and 3.1 rural. The 
estimation for the three northern regions was a total of 805,000 households. 

According to the GLSSs the household sizes have reduced significantly in all regions 
in Ghana since 1999 except for Upper West Region. The average household sizes, 
population and number of households are shown in the table overleaf.  

In 2000 the population in the three northern regions was 3.3 million according to the 
census. The projection of the population in 2006 by GSS was 4.6 million based on 
GLSS5 and 3.8 based on the census ï increases of 39% and 15% respectively.  

The total number of rural households in the three Northern regions in the year 2000 
was 380,000 according to the census. The estimations based on the GLSS5 for mid 
year 2006 indicate the household number in the three northern regions to have 
increased to 805,000 and the related average household size declined from 7.0 to 
5.7(a decrease of 19%) The rapid increase in household numbers according to 
GLSS5 is due to a combination of the increase in overall population and a concurrent 
decrease in the household sizes.  
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Table 3-2 Household size, estimated population in households and estimated 
households by region and locality 

 

The level of urbanisation in 2000 according to the census was quite low: 27% in 
Northern Region, 16% in Upper East and 18% in Upper West. As the overall level of 
urbanisation only has changed very little from the GLSS4 to GLSS5 (from 37% to 
38%) it seems reasonable to assume the same distribution for an estimation of the 
number of households in 2009. ñUrbanò in Ghana is defined as localities with a 
population of 500 and above. 

 

Table 3-3 Projection of the number of households in Northern Ghana for 2009 

 

 

In 2000, according to the census the five largest localities in Northern Ghana had a 
total population of 410,000 inhabitants representing only 65,000 households. 
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Table 3-4 5 largest localities in the three Northern regions, Census 2000 

 

Applying the estimated growth rate of ónumber of householdsô in óother urbanô from 
GLSS4 to GLSS5 of 4.8% p.a. it seems reasonable to assume that the number of 
households in these 5 cities have increased to about 100,000 households in 2009.  

To summarise, the expected number of households in 2009 in the three northern 
regions is: 

100,000 households in the 5 largest urban localities 

156,000 households in other urban areas  

840,000 households in rural areas. 

This seems sufficient to justify a project of 50,000+ stoves even with relatively low 
penetration rates. The trend towards smaller household sizes and reduced time 
spend on cooking would indicate that total fuel consumption per household is 
decreasing as well.   

3.3 Cooking practices 

The 2000 Census includes statistics on ñcooking spaceò by region, but the urban ï 
rural split is unfortunately not presented in the summary report. The cooking space is 
not included in the GLSS reports. 

Table 3-5 Cooking space related to housing units in the three northern regions. 
A housing unit may include several households. 

 

As can be seen from Table 3-5 significant differences exist between the three 
regions. Outdoor cooking is most prevalent in Northern region where more than half 
of cooking takes place outdoors, whereas the opposite is the case in Upper West. 
Significant potential therefore exist for improving indoor air pollution as 
approximately 45% of the cooking space in the three regions overall is either indoors 
or takes place in a structure with roof. 
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The urban ï rural split is, however, presented in the GLSS, but related to ecological 
zones and not region. Together the two sources provide a fairly good overview of 
fuel for cooking both at regional level and the urban-rural characteristics.  

Table 3-6 Households by locality and by main source of cooking (percent) 
GLSS5 2006  

 

Table 3-7 Main source of cooking by occupied housing units ï Census 2000 

 

 

 

 

 

 

 

 

 

 

 

When comparing the information on main source of cooking from GLSS4 to GLSS5 
the following main trends are seen: 
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¶ In Greater Accra the use of LPG has increased and more than on third of the 
households now use LPG as their main source of cooking. Less than 5% use 
firewood, electricity or kerosene. Charcoal usage has declined from 71% to 
52% indicating a shift from charcoal to LPG. 

¶ In the category óOther Urbanô there has also been a shift towards LPG (from 
5% to 12%) with slight decreases in both firewood and charcoal shares. 
Kerosene and electricity use for cooking is negligible (constitute less than 
1%). 

¶ Rural Savannah has only seen minor changes: thereôs a shift towards more 
charcoal on the expense of firewood.  Firewood is, however, still by far the 
most preferred cooking fuel. The use of other fuels (crop residues, sawdust) 
has seen a slight increase from 5.1% to 6.5% Kerosene use has declined and 
LPG increased but these sources constitute together with electricity less than 
1%.   

From the census data, Table 3-7, and other surveys made over the years it is known 
that use of óother fuelsô in rural Savannah is related to the use of cow dung and crop 
residues in rural households in Upper East Region. 

Ownership of LPG, kerosene and electric stoves are captured in the GLSS but not 
that of charcoal and firewood.  

Information from other surveys indicates that 3-stones or a mud support is used 
when cooking using firewood and the traditional metal coalpot utilised for charcoal 
cooking. 

Table 3-8 Household ownership of stoves by locality (percent) 

 

Figure 3-1 Commercial cooking in Tamale - 3-stone and coalpot (left), LPG 4 -
burner at display at fair in Accra (right) 
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It should be noted that the ownership of stoves shown in the table above is higher 
than the share of households using the specific fuel as their main source of cooking. 
This is due to the fact that many households have more than one stove and often 
need an alternative stove for back-up in case of fuel supply problems or for special 
occasions or dishes.  Historically, government has supported the use of gas stoves 
and improved charcoal stoves, whereas kerosene has only been promoted for 
lighting in rural areas. Electric stoves and electricity is generally regarded as too 
expensive for cooking. 

  

  

 

Ghanaians in the north have been cooking their main meals of tuo zaafe, rice, yam, 
banku etc. using the traditional 3 stone stove and coalpot for centuries. 

The adaptability and flexibility of these technologies to the cooking practices of the 
people are high and come at no or a very little cost. 

A review of a number of improved household energy conservation activities relating 
to cooking in 2000 and 2003 (Baseline survey and Woodfuel survey by BBRI)  shows 
that few households take advantage of this. With respect to covering food when 
cooking which is one of the simplest and most known conservation methods, about 
54% of respondents do this. In the case of presoaking of beans more than 50% of 
respondents do so. Cooks also barely lower the fire after the food has started boiling 
unless it is at the simmering stage. Hence most of them boil soup and water 
vigorously. In many cases also, the fire is lit and burning long before the pot is 
placed on it. 

Cost of fuel for cooking is mainly relevant in urban areas as most fuels in rural areas 
are not commercialised. To illustrate the fuel cost of cooking an example of monthly 
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fuel costs (running costs) for a family of 7 based on fuel costs in Tamale in 
September 2009 is shown in Table 3-9.   

 

Table 3-9 Typical cost of fuel for cooking for an urban household, Sept. 2009, 
based on a need for useful energy for cooking of 420 GJ per month 

 

The terminology óuseful energyô refers to the energy that is actually used to cook the 
food and is thus independent of fuel and stove. This example could be provided by a 
2.3 kW stove for approximately 100 min per day in 30 days. The monthly cost of 
cooking does not include the capital cost of acquiring the stove (and bottle in the 
case of LPG) 

The figure below illustrates the household fuel costs in relation to the energy content 
of the fuel. The figure thus does not take the efficiency of the cooking device into 
account. 

Figure 3-2 Historic data on fuel prices in Ghana related to their energy content 
(Wisdom Ahiataku ï reducing indoor air pollution, May 2007) 
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Using firewood and charcoal for cooking is mainly due to the availability of the fuel 
and the lower cost of appliances. Also the fact that firewood and charcoal can be 
bought ñsmall smallò, that is in small quantities at a time, makes it seem more 
affordable. The gap between the traditional fuels and conventional fuels is 
compensated by the higher efficiency of the conventional stoves, especially for the 
LPG stove. 
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LPG is by far regarded as the cleanest cooking fuel by households in Ghana both in 
terms of fuel handling and use and is far more popular than kerosene for cooking. 
Electricity is regarded as expensive and is only used by very few. Government policy 
on promotion of LPG makes it the cheapest alternative if the household can afford 
the stove and the up-front coast of the LPG bottle. 

Please refer to Annex 3 for the latest announced maximum fuel prices, tax and 
cross-subsidisation for petroleum products. 

3.4 Data related to communication and roll-out 

This section provide general statistical information related to issues believed to have 
relevance to the development of a roll out strategy for a stoves program in Northern 
Ghana:  access to electricity, radio&TV, transportation means, literacy and religion. 

Half of all households in Ghana are connected to the electricity grid and use 
electricity for lighting and appliances. Large differences still exist between urban and 
rural and between north and south. Although the share of electrified households in 
rural Savannah has increased significantly from 4% in 1999 to 17% in 2006, it is still 
far below the rural average of 27% and the urban average of 79%. The alternative 
source of lighting is kerosene. Households using gas lamps, torches, candles and 
solar energy and generators add up to less than 2% in rural Savannah. 

Table 3-10 Proportion of households owning various assets (percent) 

 

Ownership of radios in Savannah does not differ from the rest of the rural areas, 
more than half of the households has a radio of some sort. Mobile phone ownership 
is relatively low, but could have increased significantly since 2006 where the data 
stems from. Households in rural Savannah have a significant ownership of bicycles 
and motorcycles, as around two-thirds of rural households posses a bicycle.  

Rural Savannah is also significantly different from the rest of the country when it 
comes to region and literacy. Religious beliefs in Rural Savannah are almost equally 
distributed among the three main religions, Christianity, Traditional beliefs and Islam. 
Urban areas tend to have a high share of Christians and a very low share of 
Traditional believers. An overview of literacy and region are provided in  
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Table 3-11 and Table 3-12. 

 

 

Table 3-11 Household heads by religion and locality 

 

In rural Savannah, less than 30% of the male population and less than 20% of 
women are literate in English and Ghanaian languages. No data on literacy in Arabic 
exists but might be significant as Koran schools are wide-spread and generally of 
reasonable standard.  

The low level of literacy and the inhomogeneous nature of the rural communities 
when it comes to traditions (indoor/outdoor cooking), religion (possibility of working 
with religious associations) and also language mastering means that promotion 
emphasis should be on face-to-face interaction and demonstration, tailor made for 
the different communities. 

Table 3-12 Literacy of population of 5 years and older, by sex and locality 

 

 

3.5 Indicative household survey ï verification of cooking practices and 
others 

A minor field survey covering the three regions was carried out in July 2009 to collect 
information on cooking practices and verify indications from literature. A kitchen test 
of charcoal stoves was carried out in a few selected households over a seven day 
period in the three urban centres of Tamale, Wa and Bolgatanga to get a feel of 
charcoal consumption. 

Field visits to rural areas were concentrated in West Gonja, Bolgatanga and West 
Mamprusi Districts. These locations were chosen mainly because the same areas 


