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ABSTRACT RESUME
The purpose of this study was to find out the amounts @uave, W. & Srosch L.: Une étude de la consommation d’
charcoal consumed using the traditional Ghanaian coalpétergie de trois types de réchaudcharbon de bois pour
in contrast with two improved stoves, “Ahinbenso” ande ménage au Ghanale but de cette étude était de
“Gyapa” stoves. The study covered 80 purposiveldéterminer les quantités de charbon consommées en
selected charcoal-consuming households in the Greatgilisant le poéle a charbon ghanéen traditionnel par
Accra Region of Ghana. Each household was allowed a dontraste avec deux poéles améliorés—Les poéles
week measurement of charcoal consumption for each gfhinbenso” et “Gyapa”. Cette étude englobe 80 ménages
the three stoves and data were analyzed with Excel. Thelisant le charbon, qui étaient délibérément sélectionnés
study results showed fuel (charcoal) efficiency of 31 andans GreateAccra Region du Ghana. Chaque ménage
23 per cent for “Gyapa” and “Ahinbenso” over theétait permis de mésurer le charbon & utiliser pour une
traditional coalpot, respectivelyrhe “Gyapa” stove semaine pour chacun de trois poéles et les données analysées
saves 0.51 kg of charcoal per day or 186 kg of charcoglec Excel. Les résultats de I' étude montraient I'efficacité
annually which translates into about US$25.00 per yeade charbon de bois de 31 et 23% respectivement pour
per household. For every 1,000 “Gyapa” stoves in usehinbenso” et “Gyapa” au-dessus de fourneau traditionnel.
the savings would be 186 tons of charcoal per year, equal fourneau “Gyapa” fait d’économie d’énergie de 0.51
to 1,488 tons of wood and 31.83 ha of forestland. It i%g de charbon par jour ou de 186 kg de charbon
therefore, recommended that promotional activities oanneullement. Ceci se traduit en presque US$25.00 par an
the use of “Gyapa” stove among charcoal-consumingar un ménage. Pour tous les 1,000 fourneaux de “Gyapa’
households in Ghana should be strengthened. utilisé on fait I'économie de 186 tons de charbon par an,
équivalent a 1,488 tons de bois et a 31.83 hectares de
terres boisées. |l est recommandé par conséquent que les
activités de promotion sur l'utilisation de fourneau
Original scientific paperReceived 30 Jun 05; revised 06“Gyapa” parmi les ménages de consommation de charbon
Aug 07. au Ghana doit étre renforcé.

Introduction (Togobo, 2002).The charcoal-using households
Wood fuel, comprising charcoal and firewoodare mostly lower- and middle-income, urban
dominates the list of options of household enerdywuseholds. The low-income, rural population
in Ghana at 62.5 per cent; liquid petroleum gasprmally cooks with firewood, while the higher-
4.1 per cent; crop residues, 1.2 per cent; kerosemepome, urban households typically cook with LPG
1.1 per cent; and electricity at 0.4 per cent (MOBy electricity Wood fuel is the predominant
2002) About 1.29 million households use charcoalomestic fuel for 70 per cent of urban households
as their main source of fuel for cooking, 31 pen Ghana. IPAccra alone, about 70 per cent of
cent of the total number of households in Gharteuseholds use charcoal as their main fuel for
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cooking (Energy Commission, 2002). It ixritical point. Besides the environmental
estimated that about US $70 million is spent otonsequences, a lot of studies have shown the
wood fuels per yeathe high level of consumptioncausal association of particulate and carbon
reflecting the fact that most Ghanaians cannetissions from combustion of biomass with the
afford alternative fuel sources. incidence of respiratory and eye infections (Ezzati,
About 67 per cent of the wood fuel supply iiKammen & Mbinda, 2000; Ezzati, Kammen &
from non-forestland, mostly the transitionabinger1999; Smith, 1993).
savannah zone. The total wood fuel consumption In a study by the UNDP and the National Energy
in 2000 was 18 to 20 million tons of solid woodoard of Ghana in 1988, it was estimated that
equivalents, with annual charcoal consumptiocharcoal expenditures were 10 per cent of the
of 1.1 million tons and a carbonization ratio of &iousehold expenditures on food. The cost of
tons of wood to 1 ton of charcoaA®, 2002). It charcoal goes up in the rainy season and down in
is also estimated that 50 per cent of the total wodlde dry season. The same group published an
consumption as fuel was used for charcoalbdate to their report in 2002 and stated that the
production. Ghana has a forest cover of 9.6 millicenergy cost per household per year for charcoal
hectares, equal to 42 per cent of the land arémabout 358,000.00 cedis or US $44.40 in a country
Some tree species preferred for charcoalith US$270.00 as the average per capita income.
production aréAnogeisus leiocarpuk&ne and In an attempt to reduce charcoal consumption and
Terminallia avicenioides (Ongai the savannah expenditure on household eggr Enterprise
zone, and Lophira alata (kaku) and Works Ghana, under its Household Emer
Piptadeniastrum africanum (Dahoma&) the project, introduced a charcoal-efficient stove
forest zones. Different types of charcoal foundalled “Gyapa” in 2002, with funding from the
on the market include the hard, dense and sparklyited Sates Agency for International
type; the dense lustrous type; the very light aridevelopment. Enterprisedvks takes a
friable charcoal; and the medium-density charcoebmmercial approach to development: identifying
that are preferred by most consumers (Nketiabbstacles in key steps of the value-added chain
Hagan &Addo, 1998). Howevernot much and designing effective, appropriate technology
variation is noted in pricing of charcoal regardingolutions; establishing profit-driven manufac-
quality. turing and distribution systems in cooperation
The rate of deforestation in Ghana was 1.74&ith local entrepreneur partners; and building
per centin 2000, which was among the highestimarkets for the new productds part of the
Africa; estimates for the restafrica were around monitoring and evaluation activities under the
0.78 per cent for the period 1990-2008@F2002). Household Energy Project, a baseline study of
Several socio-economic and climatic factors afeel consumption in three types of household
responsible for deforestation. These factowharcoal stoves in Ghana was commissioned in
include exploitative fuel wood and charcoaRAugust 2002.
collection, persistent bushfires, quarrying and The objectives of the study were to establish
mining, urban and industrial expansion, illegathe charcoal savings of the improved stove over
timber and chainsawing operations; increasire traditional, and translate the charcoal savings
demand for forest products in developehto economic and environmental benefits.
countries, unsatisfactory natural regeneration, and
encroachment on the forest areas due to Materials and methods
unsustainable agricultural practicéith the The target group for the Household Energy
alarming rate of deforestation, the availability oProject was typically the lower-middle class
wood fuels (including charcoal) is reaching &ouseholds living in urban settings. It was,
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therefore, important to gauge any differences Bessions. Each session allowed for a 1-week
charcoal consumption among differing incomeneasurement of charcoal consumption for each
levels within the middle class category; so twof the three stoves. Each household was visited
income-level groups were chosen. The first groupne times over a 3-week period. The visits were
was named the “poor” and the second groupade every 2 or 3 days, excluding Sundays.
“lower-middle income”, to distinguish the two.During the first week, charcoal consumption was
The survey required a high degree of responddanicked using the traditional stove, which was
cooperation and effort over a 3-week period. Forglready present in each of the households. During
respondents from each income-level group wetbe second week, half of the households were
selected randomlygiving a total of 80 introduced to the “Ahinbenso” stove and the
respondents, allowing for a margin of unreliablethers introduced to the “Gyapa”. The stoves were
surveys that could be discarded in the enéhterchanged for the households during the third
Surveys are excluded from the final analysis whemeek. Table 1 presents an example of the schedule
respondents prove to be uncooperative dor a household.
unreliable, or when the data are inconsistent or of In the initial visit, background information
poor quality In the end, 10 samples wereabout the family was collected: number of meals
discarded. cooked with charcoal in a typical week; number
The survey design included charcoabf people consuming food in the household;
consumption testing for three stoves: thamounts of charcoal purchases; and other kinds
traditional stove (the coalpot), the “Ahinbenso’df stoves used.
(promoted by the Ministry of Energy and the
UNDP), and the “Gyapa” (the Enterpriset¥s Charcoal consumption calculations
ceramic-lined stove). In the eight subsequent visits, the main
All the communities are in the Greatsezcra purpose was to determine the amount of charcoal
Region of Ghana, except Kasoa in the Centrabnsumed and to examine the respondents’
Region and Nsawam in the Eastern Region. Theaction to the stove. On the first day of each
survey was launched on 158ugust 2002 and new week, a new stove was introduced. The nine
lasted for 6 weeks. There were two 3-weeksits to a household were all around the same

Traditional stove “Gyapa”’ “Ahinbenso”

Four zones were chosen as follows:

ZONE 1: La, Teshie Nungua, Nima, and Madina

ZONE 2: James Town, Korle Gonno, Mamprobi, and Abossey Okai
ZONE 3: Mallam-Gbawe, Alajo, Kasoa, and Odorkor

ZONE 4: Pokuase, Nsawam, and Dome-Taifa
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TaBLE 1

A Typical Household it Schedule

Week One Monday Wednesday Friday

Household 1 Traditional stove Traditional stove Traditional stove
Week Two Monday Wednesday Friday

Household 1 “Ahinbenso” stove “Ahinbenso” stove “Ahinbenso” stove
Week Three Monday Wednesday Friday

Household 1 “Gyapa” stove “Gyapa” stove “Gyapa” stove

time of the day to help with consistenthe number of children, results in a total called

comparisons of charcoal consumption.

Eacfadult-equivalents”. Table 2 shows estimates of

respondent was provided with a bucket angeople consuming meals prepared in the
instructed to use only charcoal for cooking frorhouseholds provided at the beginning of the
the bucket. Data collected were tabulated insurvey period.

designed template in Excel.

Measurement of Charcoal Consumption:

Weight of charcoal added to the supply bucket
between visits

Plus

Weight of charcoal in the supply bucket at the end
of the last visit

Minus

Weight of charcoal in the supply bucket at the
start of current visit

Results and discussion
Meal consumption

The estimates provided at the beginning of the
survey period on meals consumed per day did
not differ substantially from the data gathered
during the survey period éble 3). The average
adult-equivalent eating each meal was 3.4. The
total meals consumed per day by the adult-
equivalents were estimated to be 11.1 and the
survey results were 10.14.

The minimum adult-equivalents consuming
meals was sometimes zero, suggesting that no
meal was prepared in the households. This
observation was very common among households
with busy working mothers. For example, the
children could eat breakfast from food provided
by a local vendqgrand their school might supply

To establish a standard measurement forjgch. The maximum number of adult-equivalents
consumeyit was determined that all children agedonsuming meals prepared in the household was
12 and under would be considered one-half of ams.2, which could be explained by the extended
adult. The total number of adults plus one-hathmily system in which other relatives outside the

TABLE 2

Estimates ofAverageAdult-equivalents Consuming MealsePared in the Household Per Day

Breakfast Lunch Dinner Total meals Average per
per day meal
People older than 12 years of age 2.9 1.8 4.6 9.3 3.1
Children 12 years of age or younger 1.2 0.6 1.7 3.5 1.2
Total adult-equivalents 3.6 2.0 5.5 11.1 3.7

Source:Authors’ compilation,August 2002
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TaBLE 3

Actual AverageAdult-equivalents Consuming Meals During the \&yr

Between Between Between Between Between Between Mean
1st and 2nd 2nd and 3rd 4th and 5th5th and 6th7th and 8th 8th and 9th
visit visit visit visit visit visit
Total adult-equivalents 2.9 2.85 2.76 2.87 2.95 2.54 2.81
Total meals 25.35 25.68 23.66 26.66 25.04 23.61 25
Total meals per day
perA-E 10 10.44 9.94 10.93 9.78 9.5975 10.14
AverageA-E per meal 3.33 3.48 3.31 3.64 3.26 3.19 3.37

Source:Authors’ compilation,August 2002

nuclear family share the same budget, especiatiharcoal from a neighbourhood vendor daily
in a typical family house or compound house iwhich was convenient for transporting the
which other tenants may be invited to dine. Theharcoal to their homesdble 5).The 17 per cent
sample included relatively large family sizes ithat went to a more formal, neighbourhood market
JamesTown and Korle Gonno, which arealso enjoyed the convenience of its closeness to

traditional Ga communities iccra. their homes. Only 3 per cent of the surveyed
respondents said they purchased their charcoal
Charcoal purchases from a location outside the cjtgnd only 1 per

Most households in the study buy charcoal inent actually paid additional costs for
tins, which meets their charcoal needs for a. dayansportation to obtain the charcoal.
Thus, most households do not have large cashThe study showed that most respondents
balances to buy and store larger amounts o$ed the stove principally for household cooking.
charcoal, although cost-efficiencies ar®nly 10 per cent of the surveyed respondents
associated with the purchase of maxi sacks. Thised the charcoal stove for commercial business,
fact was confirmed during the survdyouseholds and 3 per cent for ironing &ble 6). If the
that had the means purchased the larger sadkespondent used the stove to heat water to make
In addition, the survey showed consistent resub®me kind of meal (for example, oatmeal), then
for the prices for heaps and tins, but a wide rangjgat use was counted in the data collection.
for mini sacks (US$2.50 to US$3.75) and maxi sacks Table 7 depicts fuel types used for the various

(US$2.75 to US$5.63) éble 4). meals prepared in the households. The survey
Most households ifccra purchased their results showed that dinner was the most common
TABLE 4

Characteristics of Charcoal Purchases

Unit of purchase Number of Percent of Estimate of how long Price of unit
(size) households households (%) the amount lasts (days) (Uss)
Heaps 5 7 0.75 0.05
Tins 63 89 1 0.13
Mini sacks 7 10 24 2.66
Maxi sacks 11 15 26 4.17

Source:Authors’ compilation, 2002

* Exchange rate used is 7,800 cedis to one US dollar



0 W. Quaye & L. Stosch (2008) Ghana Jnl agric. Sci. 41, 85-93

TaBLE 5

Types of Chagoal \éndors

Kind of charcoal vendor Number of householdBercent of households (%)Transpotation cost

Travelling seller 2 3 None

Neighbourhood market 12 17 None

Market in another part of the city 1 1 None

Around the neighbourhood 53 75 None

Outside the city 2 3 US$0.13 for 1 % of
households surveyed

Self-seller 1 1 None

Source:Authors’ compilation,August 2002
most target respondents used charcoal for

TasLE 6 all three meals. None of the participants
Non-cooking Uses of the Charcoal Stove were accustomed to making and consuming
tea in the afternoons.
Use Number of Percent of
households hou(soz?olds Types of stoves
The medium-sized ¥%-in traditional
Ironing 2 3 coalpot is a typical charcoal stove used in
Commercial business — food vending 7 10 Accra households. The survey results
Source:Authors’ compilation,August 2002 showed that 83 per cent of the respondents

used the medium-sized traditional coalpot, with
meal prepared by the households, followed kyh average number owned per household of more
breakfast. Both meals were prepared mainly withan one stove and a maximum of three stoves
charcoal and, to a limited extent, LP&eparation (Table 8). The average expected useful life of a
of lunch at the household level was rather unusugpical traditional medium-sized coalpot is
For all meals, any fuel other than charcoal ansstimated at 40 months (based on user
LPG were scarcely used. These findings compargdrceptions, which may or may not be accurate).
favourably with household fuel consumptiorOnly a few respondents, about 7 per cent of the
patterns reported by the Energy Commissiosample size, used small and large-sized traditional
(2002). Some people who could afford, used LP&palpots. The “Ahinbenso” stove was rarely
to cook breakfast because it was faster; howevésund among the poor and low-income class
households. The use of the
traditional tin coalpot was also
Fuel Used for Particular Meals limited, with only 3, 7 and 1 per
cent of the sample size interviewed

TABLE 7

Fuel Breakfast (%)Lunch (%) Tea or snack Dinner (%) using small, medium and Iarge
Charcoal 76 31 . 100 sizes, respectively

LPG 9 1 - 6 _ '
Kerosene 0 0 . 0 Fuel consumption and savings
Wood 0 0 . 3 . About ?0 out of 80 households
Other 1.25 0 . 0 involved in the study provided

good-quality data and were
Source:Authors’ compilation,August 2002 retained in the sample. The
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TaBLE 8

Kinds of Stoves Used at the Household Level

Type and size of Percent of households Average number Average expected useful
stove using it (%) owned life (in months)

Traditional coalpot

- Small 7 1 30
- Medium 83 1.3 40
- Large 7 1 47
Ahinbenso

- Small 0 - -
- Medium 3 - 78
- Large 0 - -
Tin coalpot

- Small 3 1 9
- Medium 7 1 16
- Large 1 1 12

Source:Authors’ compilation,August 2002

respondents perceived that the “Ahinbenso” araharcoal. This equals 1,445.03 ha of natural forest.
“Gyapa” stoves saved fuel compared to th€he “Gyapa” stove saves 0.51 kg of charcoal per
traditional stoveTable 9 presents the actual dailyday or 186 kg of charcoal annuallyor every
charcoal consumption in the households used fbj000 improved stoves in use, the savings would
the study while Table 10 shows the actualbe 186 tons of charcoal per yeaqual to 1,488
measured fuel savings of the improved stovésns of wood and 31.83 ha of forestland; using
over the traditional. The “Gyapa” andthe natural forest-stocking rate of 46.75 MTtha
“Ahinbenso” stoves save households 31 and 28&d 8 kg of wood to 1 kg of charcoal conversion
per cent per day in charcoal consumption oate from Ghana (MOE, 2002).

expenditure compared with the traditional stove,

respectively Conclusion
The results of the study showed fuel (charcoal)
Economic and environmental benefits efficiency of 31 and 23 per cent for “Gyapa” and

The “Gyapa” stove saves 0.51 kg of charcodAhinbenso” over the traditional coalpot,
per day per household or 186 kg of charcoaéspectively Thus, among the three stoves used
annually The percentage savings translate intim the study “Gyapa” is the most charcoal-
about US$25.00 per year per home (using 365 daficient. For a household switching from
per year and charcoal cost of US$0.13)kd@he traditional coalpot to “Gyapa” stove, charcoal
savings in charcoal do not only resultin economgavings amounting to 186 kg are recorded
benefits, but also result in reducing the numbennually; which translates into US$25.00 per year
of trees felled for charcoal productionperhome. For every 1,000 “Gyapa” stoves in use,
Determining the number of hectares of forest savéite savings would be 186 tons of charcoal per
depends on how the wood is grown angear equal to 1,488 tons of wood and 31.83 ha of
harvested. For the natural forest, if it were cleaferestland. It is, therefore, recommended that
cut then it would yield 8.625 metric tons ofpromotional activities on the use of “Gyapa” stove
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TaBLE 9

Fuel Consumption at the Household Level (kg)

ID of Traditional “Ahinbenso” “Gyapa” ID of Traditional “Ahinbenso” “Gyapa”
respondent respondent
1 2.58 1.43 1.78 41 1.28 0.88 0.78
2 1.73 1.63 1.35 43 1.37 1.23 1.40
3 1.78 1.00 0.98 44 1.50 0.82 0.80
4 0.74 0.53 0.52 45 0.88 0.92 0.85
6 2.68 0.20 1.19 46 1.35 1.08 0.97
7 1.82 1.40 0.80 47 1.53 1.35 1.10
8 2.17 2.10 2.00 48 2.25 2.00 1.50
9 2.07 1.82 1.38 49 2.30 1.23 1.13
10 1.02 0.43 0.35 51 1.88 1.23 0.90
11 1.60 1.65 0.73 52 1.59 1.03 0.95
12 2.15 1.55 1.48 54 1.07 0.92 0.83
13 2.56 2.50 2.33 55 2.10 2.00 1.72
14 1.18 1.15 0.80 56 1.13 1.10 0.88
15 1.78 1.50 1.08 57 1.77 0.95 0.98
16 0.63 0.32 0.22 58 0.73 0.53 0.48
17 1.67 1.50 1.02 59 2.20 1.55 1.08
18 2.55 1.45 1.65 60 1.95 1.58 1.30
19 1.75 1.73 1.32 61 1.90 1.40 1.35
21 2.68 2.45 2.95 62 1.76 1.13 0.93
22 2.58 2.45 2.08 63 1.80 1.33 1.50
25 1.93 2.13 2.90 64 2.93 2.43 2.50
26 1.43 1.35 0.67 65 2.03 1.73 1.43
27 0.93 1.02 0.80 66 0.75 0.52 0.45
28 2.15 1.77 1.65 67 2.70 2.13 2.20
29 1.47 0.87 0.33 68 2.10 1.78 1.50
30 2.56 1.70 2.10 69 2.45 1.98 1.80
31 1.82 1.15 1.58 70 3.58 2.03 0.86
32 2.01 1.77 0.78 71 1.38 1.10 1.00
34 1.43 0.57 1.42 72 1.58 1.00 0.60
35 1.92 0.97 1.18 73 1.38 0.95 0.85
36 0.95 0.50 0.68 74 0.53 0.36 0.37
37 1.18 1.55 1.50 75 1.82 1.53 1.50
38 0.38 0.38 0.36 76 1.13 1.05 0.72
39 1.25 1.00 1.23 77 1.00 0.97 0.60
40 0.88 0.56 0.57 80 1.00 0.92 0.60

Source:Authors’ compilation,August 2002

TaBLE 10

Average Fuel Consumption and Rentage Savings of Impred $oves Over the raditional

Traditional stove (kg)‘Ahinbenso” stove“Gyapa” stove

Average consumption per day 1.69 1.3 kg 1.18 kg
Average consumption per day per adult-equivalent 0.78 0.59 kg 0.53 kg
Savings over traditional coalpot - 23 % 31 %

Source:Authors’ compilation,August 2002
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among charcoal-consuming households in GhaRAO (2002) Forestty Information Systems Couptr

should be strengthened. Profiles. Food andgriculture Oganization of the
UN.

FAO (2002) Wood Enegy Planning and Policy
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