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EXECUTIVE SUMMARY

�he importance of charcoal in satisfying multiple socioǦeconomic nee�s for 
incomeǡ foo� security an� in�ustrial purposes particularly in subǦ�aharan 
�frica is �i�ely ac�no�le�ge�Ǥ �lthough charcoal pro�uction contributes 
to �eforestation in these countriesǡ �e�elopment institutions are recently 
consi�ering the charcoal in�ustry as le�erage for a��ressing po�erty an� 
en�ironmental conser�ationǤ �ropenbos �nternational 
hana an� its partners 
see� to promote charcoal pro�uction as an alternati�e income source for 
illegal chainsa� lumber millers in 
hanaǤ �n support of this ob�ecti�eǡ this 
stu�y assesse� the charcoal supply an� �alue chains as �ell as the economics 
of pro�uction metho�s an� challenges in the in�ustry in 
hanaǤ 	urtherǡ the 
feasibility of the switch from illegal chainsaw lumber milling to the charcoal 
in�ustryǡ resource implications an� potential challenges ha�e been in�estigate� 
to inform decisions for any such reforms.

Both quantitative and qualitative data were collected from actors involved in 
charcoal pro�uctionǡ mar�eting an� consumption as �ell as illegal chainsa� 
lumbering actors in six districts in the transition, forest and coastal zones of 

hana an� analy�e� �escripti�ely an� �uantitati�elyǤ �he stu�y re�eale� that 
charcoal is pro�uce� throughout the ma�or ecological �ones of 
hana but 
pre�ominantly in the 
uinea sa�annahǡ transition an� forest �onesǤ �ro�uction 
is largely by the earth mound method, although earth brick and metal kilns are 
used but on limited scale. Wood for charcoal is largely collected from natural 
standing trees on farms, fallows, forests and thickets as well as stakes from yam 
farms particularly in the transition an� sa�annah �onesǤ Anogeissus leiocarpus 
(�aneȌ is the fa�ourite species for charcoal for its slo� burning propertiesǤ 
Production from Cassia siamea �oo�lots an� other species is also on limite� 
scaleǤ � greater proportion of the pro�uction (͜ ͔ΨȌ is transporte� to mar�ets 
in �ccra an� �umasi for subse�uent �holesaling an� retailing to househol�sǡ 
ser�ice in�ustries an� schoolsǤ �ome �uantity is also e�porte� to �urope an� 
the Middle East.

�he charcoal supply an� �alue chains �ere clearly illustrate�ǡ comprising �oo� 
resource o�nersǡ pro�ucersǡ agentsȀmi��lemenǡ transportersǡ �holesalersǡ 
retailers an� consumersǤ �he price sprea� bet�een the pro�ucer gate an� the 
retailer is ͚͔Ψ �ith the �holesaler earning the highest profit margin of ͕͚Ǥ͛Ψ in 
the �alue chainǤ Charcoal pro�uction is profitable irrespecti�e of metho� an� 
�oo� sourceǤ �rofitability is marginal if �oo� is pai� for yiel�ing positi�e �et 



xii

�resent �alues (���Ȍ but marginal �enefitǦCost �atios (�C�Ȍ of ͕Ǥ͕ǡ ͕Ǥ͗  an� ͕Ǥ͕ 
for the earth moun�ǡ bric� an� metal �ilns respecti�elyǤ �o�e�erǡ the metal 
�iln may be the best option for charcoal burning as it yiel�s the highest ��� of 

�͕͆͘ǡ ͔͔͔ compare� �ith 
�͖͆ǡ͔͔͘ an� 
�͙͆ǡ͔͔͜ for the earth moun� an� 
bric� �iln metho�s respecti�ely at a realȀmar�et interest rate of ͖ ͖Ψ for forestry 
pro�ects in 
hanaǤ �lsoǡ although the metal �iln re�uires a substantial initial 
in�est capital of at least ͕͔͔͔͂ǡ it is mo�able an� has the least labour to total 
pro�uction cost of ͖͛Ψ compare� �ith ͚͔Ψ an� ͗͛Ψ for the earth moun� an� 
bric� �iln metho�s respecti�elyǤ

Charcoal in�ustry actors reporte� that the �oo� resource base for charcoal 
pro�uction is consistently �eclining re�ucing potential supplies to meet the 
e�er increasing �eman�Ǥ �lsoǡ the ma�ority of chainsa� actors are �illing to 
s�itch to charcoal pro�uction but caution on its laboriousness an� limite� 
wood resources available to sustain the industry in their communities. They 
suggeste� a parallel program for the establishment of �oo�lots of cassiaǡ 
neem an� tea� to support charcoal pro�uctionǤ

� rotational �oo�lot system is propose� to ensure sustainable supply of �oo� 
for charcoal burningǤ �ppro�imately ͕͚Ǧ͖ ͔ha �oo�lot plante� in ͘ha bloc�s 
se�uentially o�er ͘Ǧ͙ consecuti�e years is nee�e� for a full time pro�ucer 
operating a �iln capacity of ͕Ǥ͖͖ meters �eepǡ using the bric� �iln to burn 
charcoal throughout the yearǤ �he �ȀC ratios sho� that although pro�uction 
from plantation is profitableǡ it is �uite marginal at the mar�et len�ing rate 
of ͖͖Ψ for the bric� an� metal �ilns �ith �oo� from cassia an� eucalyptus 
�oo�lots respecti�elyǤ

� program to support sustainable charcoal pro�uction among �isplace� 
chainsaw millers may need to consider the use of the metal kiln for burning 
charcoal to save labour. Cassia woodlots may be ideal as a fast growing wood 
source for pro�uctionǤ �he program �oul� nee� to support beneficiaries �ith 
loans at lo�er interest rates of at least ͕͔Ψ as suggeste� by the �orl� �an� 
for agricultural pro�ects to enhance profitabilityǤ �his may especially be so 
for forestry pro�ects that contributes to en�ironmental conser�ation for the 
�elfare of the public an� economy at largeǤ



1

1 BACKGROUND

1.1 Introduction

enerallyǡ about si�ty percent of the �orl�ǯs total �oo� remo�e� from forests 
an� outsi�e forests are use� for energy purposesǤ �oo� fuels account for 
about se�enty percent of total primary energy supply an� about si�ty percent 
of the final energy �eman� (�rosseroǡ ͖͔͔ Ȍ͖Ǥ �n �e�eloping countries eighty 
percent of �oo� pro�uce� are use� for energy purpose �hile the �e�elope� 
countries use only thirty percent for the same purpose (�nergy Commissionǡ 
͖͔͔ Ȍ͗Ǥ

�he ma�or source of coo�ing energy use� by most househol�s in rural an� 
urban communities in �e�eloping countries is fuel �oo� an� charcoalǤ 
loballyǡ 
there is a positi�e relationship bet�een gro�th in population an� rate of 
charcoal use in many �e�eloping regions of the �orl� (�roa�hea� et al. ͖͔͔ Ȍ͕Ǥ 
� report by the 	�� (͖ ͔͔ Ȍ͔ on the energy re�uirements of �e�eloping nationǯs 
in�icate� that �oo� fuel an� its �eri�ati�e (charcoalȌ supply about ͙͝ percent 
of the domestic and commercial cooking energy needs in these countries. The 
�eman� for charcoal an� fuel �oo� is e�pecte� to increase by ͔͗ percent o�er 
�eca�e (iǤeǤ ͕͙Ǥ͝ million m³ to ͖͔Ǥ͚͛ million m³).

�n 
hanaǡ li�e in other parts of �fricaǡ �oo� fuel pro�i�es ͛ ͕Ψ of the total annual 
energy �eman� (�asonǡ ͖͔͔ Ȍ͜Ǥ 
enerallyǡ �oo� fuel in the form of fire�oo� 
an� charcoal is the pre�ominant energy source for in�ustrialǡ commercial 
an� househol� usesǤ �n ͖͔͕͔ǡ the �nergy Commission of 
hana reporte� that 
househol� an� commercial sector energy consumption from fuel �oo� �as 
͚͔ΨǤ �his consumption is e�pecte� to �ouble by ͖͔͕͚ (�nergy Commissionǡ 
͖͔͕ Ȍ͔Ǥ �hile fire�oo� is the ma�or fuelȀenergy source for rural househol�sǢ 
charcoal is use� by o�er ͙͔Ψ of urban househol�s for coo�ing (�able ͕ (
hana 
�tatistical �er�iceǡ ͖͔͔ Ȍ͚ȌǤ �he �eman� for charcoal is high �espite the 
introduction of alternative sources of energy such as LPG and extension of 
the national hydro electric grid to many communities. There is also demand 
for charcoal for e�port particularly to �urope an� recently to the �i��le �ast 
from Ghana.

�eing the pre�ominant source of energy for heating an� coo�ingǡ fuel �oo� 
an� charcoal play a �ey role in foo� security an� significantly support both 
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urban an� rural li�elihoo�sǤ �ccor�ing to 	�� (͖ ͔͔ Ȍ͔ more than ͖Ǥ͖ million 
families �epen� on fuel �oo� or charcoal for coo�ing an� heatingǡ an� at 
least ͖͔͜ǡ͔͔͔ of them use it for smallǦscale processing acti�itiesǡ thus ma�ing a 
significant contribution to foo� preser�ationǡ foo� security an� cash earnings 
for rural an� urban peopleǤ �n a��itionǡ there are also about ͚͔͔ǡ ͔͔͔ smallǦ
scale enterprises in commercial acti�itiesǡ such as chop bars an� street foo� 
�en�orsǡ �hich �epen� on fuel �oo� or charcoal as their main source of energy 
(Broadhead et alǡ ͖͔͔ Ȍ͕Ǥ

table 1: Households by locality and use by basic utilities in Ghana

Source of 
Cooking 

Fuel

Urban Areas (%) Rural Areas (%) Ghana

(%)
Accra Other

GAMA Urban All Coastal Forest Savan-
nah

All

None, No 
cooking

ͻǤʹ Ǥʹ Ǥʹ ͵Ǥ ʹǤͶ ͲǤͻ ʹǤʹ ͶǤͶ

Wood ͳǤͲ ʹǤʹ ͳͺǤͷ ͲǤͷ ͺ͵Ǥʹ ͺʹǤ͵ ͺͲǤʹ ͷ͵Ǥͷ

Charcoal ͷʹǤͲ ͷʹǤͻ ͷʹǤ ʹ͵Ǥ͵ ͳʹǤ͵ ͻǤͷ ͳ͵Ǥͺ ͵ͲǤ

Gas ͵ͶǤͷ ͳʹǤͺ ʹͲǤͲ ʹǤͲ ͳǤͻ ͲǤ ͳǤͷ ͻǤͷ

Electricity ͳǤͳ ͲǤʹ ͲǤͷ ͲǤͳ ͲǤͳ ͲǤͳ ͲǤͳ ͲǤ͵

Kerosene ʹǤʹ ͲǤ ͳǤʹ ͲǤͷ ͲǤͳ ͲǤͳ ͲǤʹ ͲǤ

Crop 
resi�ueȀ
Sawdust

ͲǤͲ ͲǤͲ ͲǤͲ ͲǤͲ ͲǤͲ Ǥͷ ʹǤͲ ͳǤͳ

Total 100 100 100 100 100 100 100 100

source: 
���͙ǡ ͖͔͔͜

�espite its significant contribution to househol� �elfare an� national 
economiesǡ charcoal pro�uction is ac�no�le�ge� as one of the �ey �ri�ers 
of �eforestationǤ �n 
hanaǡ charcoal consumption in�ol�es numerous en�Ǧ
users �ho ma�e fre�uent purchases in small �uantitiesǡ �ithout much 
concern for the economic an� en�ironmental impacts of their consumptionǤ 
�he �nite� �ations 	oo� an� �gricultural �rgani�ation (	��Ȍ estimate that 
͕͕Ǥ͗  million hectares of forests are lost annually to agricultureǡ commercial 
timber har�esting an� uncontrolle� fuel �oo� pro�uction an� consumption 
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in �e�eloping countriesǤ �nfortunatelyǡ ͔͝ percent of cleare� forest are ne�er 
replante� (	��ǡ ͖͔͔ Ȍ͔Ǥ �arge �uantities of forest resi�ues are �estroye� as a 
result of charcoal pro�uction (�a�habaneǡ ͖͔͔ Ȍ͖Ǥ �ith increasing �eman� for 
fuel wood Ghana’s forest is under threat to deforestation. Ghana has lost close 
to ͔͛ percent of its �il�life an� about ͙͛ percent of its ͜Ǥ͖ million hectares of 
forest (�esource �atch �gen�aǡ ͖͔͕ Ȍ͔Ǥ �he o�er reliance on �oo�y biomass as 
househol� an� in�ustrial energy in the countryǡ has contribute� significantly 
to the accelerating rate of natural forest �epletion particularly in the forestǦ
sa�annah transition �oneǤ �t is estimate� thatǡ bet�een ͕͔͝͝ an� ͖͔͕͔ǡ 
hana 
lost almost ͗͘ percent of its forest co�erǡ representing about ͖Ǥ͙  million 
hectares at an annual �eforestation rate of appro�imately ͖Ψ (	��ǡ ͖͔͕ Ȍ͔Ǥ

�n a��ition to the high �eman�ǡ charcoal pro�uction is also regar�e� as a 
lucrati�e li�elihoo� option an� ma�or source of supplementary income to rural 
househol�s in 
hana (�����ǡ ͖ ͔͔ Ȍ͚ǡ attracting many people into its pro�uctionǤ 
�o�e�erǡ suitable tree resources for charcoal pro�uction are �eclining in main 
charcoal pro�ucing areas (�biri an� �uta�orǡ ͖͔͕͕Ǣ 
hana �nergy Commissionǡ 
͖͔͕ Ȍ͔Ǥ �ro�ucers are e�ploiting ne� species that are less suitable for charcoalǡ 
thus using e�isting tra�itional con�ersion metho�sǢ poor �uality charcoal �ith 
perhaps lo�er calorific �alue is being pro�uce�Ǥ �his re�uires more �oo� to be 
converted as consumers require higher amounts to satisfy their energy needs 
from charcoal �ith poor calorific �alues �orsening the e�er increasing �eman� 
for wood for charcoal.

Charcoal pro�uction is being consi�ere� by some �e�elopment practitioners 
as a more sustainable forest base� enterprise in recent timesǤ �his is because 
appropriate species can be pro�uce� in �oo�lots in shorter rotation systems 
for con�ersionǤ �t is belie�e� that thisǡ combine� �ith impro�e� con�ersion 
technologies and stoves, can arrest environmental degradation, sustain 
energy nee�s an� li�elihoo�s in a more acceptable mannerǤ �n 
hanaǡ �içerca 
Coopera�ione (͖ ͔͕ Ȍ͕ is of the �ie� that charcoal pro�uction in the country 
can be transformed to serve as one of the best strategies to curb the 
�esertification process �hile alle�iating po�erty particularly in pre�ominant 
charcoal pro�ucing areas inclu�ing the �fram �lainsǤ �he 
o�ernment of 
hana 
has calle� for pru�ent management of the countryǯs the �oo� fuel resources 
to ensure their eƥcient use an� preser�ationǤ �his �oul� be attaine� by 
ensuring impro�e� pro�ucti�ityǡ eƥciency in transformation an� �istribution 
as �ell as promotion of impro�e� en�Ǧuse �e�ices an� best practices (�abi an� 
�organǡ ͖͔͔ Ȍ͖Ǥ
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�his stu�y is base� on the premise that charcoal pro�uction an� mar�eting 
can be consi�ere� an option to illegal chainsa� milling in the countryǤ �his is 
because, illegal chainsaw although a lucrative alternative income to agriculture 
or farming in forest communities, is not sustainable and also contributes to 
re�enue loss to the stateǤ �ropenbos �nternationalǡ 
hana an� partners ha�e 
been in�ol�e� in �esigning appropriate policy measures to re�uce illegal 
chainsa� inci�ence to ensure legal supply of lumber on the �omestic an� 
e�port mar�et from 
hanaǤ �isplace� illegal chainsa� pro�ucers �ho cannot 
meet the re�uirements of the ne� policy option for legal lumber supply re�uire 
to be settle� in alternati�e lucrati�e income acti�itiesǤ Charcoal pro�uction 
has been i�entifie� as one option for achie�ing this ob�ecti�eǤ �o�e�erǡ there 
is nee� for a thorough un�erstan�ing of the charcoal pro�uction system in 
generalǡ its economics �ith respect to in�est implicationsǡ ho� it compares 
�ith illegal chainsa� milling an� its feasibility for promotion as an alternati�e 
li�elihoo� option chainsa� �epen�ent communitiesǤ �n�erstan�ing these 
�ill contribute to gui�ing the �esign of appropriate strategies for maintaining 
en�ironmental sustainability an� charcoal pro�uction in 
hanaǤ

1.2 Focus of the research
This study generally constitutes baseline or assessment of feasibility of charcoal 
pro�uction as a sustainable li�elihoo� option in 
hanaǤ �he stu�y fin�ings 
is to gui�e �ropenbos �nternationalǡ 
hana an� its partners in their �uest to 
promote sustainable charcoal pro�uction as an alternati�e li�elihoo� income 
particularly among illegal chainsa� pre�alent communities in the countryǤ �he 
study focused on answering the following key research questions:

͕Ǥ �o� is charcoal pro�uctionǡ �istributionǡ mar�eting an� consumption 
organized in Ghana?

͖Ǥ �hat is the structure of the 
hanaian charcoal �alue chain an� �ho 
benefits at �hat point in the chainǫ

͗Ǥ �o� �iable is charcoal pro�uction using a�ailable technologiesǫ

͘Ǥ �o� �iable is charcoal pro�uction from plantation or �oo�lotsǫ

͙Ǥ �o� �oes income from charcoal pro�uction compare �ith that from 
illegal chainsaw lumber milling?

͚Ǥ �hat are the implications of promoting charcoal pro�uction in 
chainsa� pre�alent communitiesǫ
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Conse�uently the main ob�ecti�es of the stu�y �ere toǣ

Ȉ �uil� an un�erstan�ing of the conte�t of the pro�uctionǡ �istribution 
an� consumption of charcoal in 
hanaǤ

Ȉ �ssess in�estment implications or the �iability of charcoal pro�uction 
in the country.

Ȉ �ssess the feasibility of charcoal pro�uction in chainsa� 
�epen�ent communitiesǤ

1.3  Study approach, areas surveyed and 
information analyzed

�he stu�y �as structure� into three main parts co�eringǣ a �es� stu�y re�ie�ing 
the sate of �no�le�ge on the policies an� go�ernance of �oo� fuel resources 
in 
hanaǢ the organi�ation of the pro�uctionǡ mar�eting an� consumption of 
charcoal iǤeǤ the supply chainǡ as �ell as gaps in �no�le�ge associate� �ith the 
charcoal in�ustry in 
hanaǤ �he secon� aspect co�ere� fiel� stu�ies analy�ing 
the charcoal �alue chain an� financial �iability of the charcoal enterpriseǤ �he 
thir� aspect �as also a fiel� stu�y focuse� on the assessment of the perceptions 
of the prospects of charcoal pro�uction in chainsa� pre�alent communities 
(	igure Ȍ͕Ǥ
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Desk review : background of Ghanaian charcoal industry1

Supply chain
Description of Production to Consumption System
 Policies and governance
 Actors
 Resources & access
 Production methods & processes
 Product packaging & distribution
 Consumers and consumption pathways
 Challenges

Value chain

 profit along the chain (from one
actor to the other till final consumer) 

Investment analysis
Financial viability
Cost benefit analysis
 Estimate Inputs/output
 Production systems
 Plantation production
 Labour 

3
Feasibility study in chainsaw dependent communities
 Rapid appraisal

Questionnaire survey2

Figure 1: Schematic presentation of the study strategy.

The wet, moist and semi-deciduous forest zones?
Charcoal is pro�uce� an� consume� throughout 
hanaǤ Charcoal pro�uction 
is pre�ominantly un�erta�en in the 
uinea �a�annah (
�Ȍǡ 	orestǦ�a�annah 
Transition (FST), Wet, Moist and Semi-deciduous Forest (F) zones as well as 
in the Coastal �a�annah (CȌ �onesǤ �hus pro�uction sprea�s across the �pper 
�estǡ �orthernǡ �rong �hafoǡ �shantiǡ �esternǡ �asternǡ Central an� �olta 
Regions. The study covered six districts in six administrative regions in the wet 
evergreen forest, deciduous forest, forest-savannah transition and the coastal 
sa�annah �ones of 
hanaǡ (	igure Ȍ͖Ǥ �he �istricts �ere selecte� for the stu�y 
because charcoal is a ma�or economic acti�ity in farming communities in these 
areasǤ �t �as also to capture �ata on the �arious technologies use� for charcoal 
pro�uction in the countryǤ �n a��itionǡ �ropenbos �nternationalǡ 
hana has 
pro�ect sites in the 	orest �one �here it inten�s to pilot charcoal pro�uction as 
an alternative illegal chainsaw milling.
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Production areas

Marketing areas

Study sites
ASH - Ejura S. Dumase
BA - Sunyani
CR - Winneba
ER - Afram plains
VR -
WR - Daboasi

Akatsi
NR

AR

GR

VR

ER

CR

BAR

WR

UWR
UER

Winneba

Accra

Kumasi

Koforidua

Takoradi

Afram plains Akasti

Daboasi

Sunyani

Ejura S. Dumasi

Figure 2: Map of ecological zones of Ghana, showing study sites

�oth primary an� secon�ary �ata �ere gathere� for the stu�yǤ ��o sets of 
primary �ata �ere gathere�ǡ �escripti�e �ata use� for narrati�es for the four 
segments of the study and economic data for the value chain and investment 
analysis or financial �iability of the charcoal systems (�able Ȍ͖Ǥ
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table 2: Category of respondent interviewed and data collected

Respondent 
category

No. 
interviewed

Data Type Location

Traditional 
earth mound 
charcoal 
pro�ucer

ʹͲͲ �nputs Ƭ outputsǡ resource 
access and acquisition, labour, 
marketing and regulations, 
socioǦ�emographic profileǡ 
etc.

Winneba (Efutu), 
�aboase (�pohor 
�assa �astȌǡ �fram 
plainsǡ ��ura �e�yere 
Dumase

Earth brick 
kiln charcoal 
pro�ucer

ͳ �o�el 
commercial 
pro�ucer 
from 	���� 
pro�ect

����� 
bamboo 
charcoal 
pro�ucer 
group

�nputs Ƭ outputsǡ resource 
access and acquisition, labour, 
marketing and regulations, 
etc.

�lantation pro�uction from 
Cassia

�nputs Ƭ outputsǡ resource 
access and acquisition, labour, 
marketing and regulations, 
etc. 

�o�el pro�uction from 
bamboo in natural stands

��atsi

�aboase (�pohor 
Wassa East)

Metal kiln 

charcoal 

pro�ucer

ͳ ��port 
pro�ucer

����� 
bamboo 
charcoal 
pro�ucer 
group

�nputs Ƭ outputsǡ resource 
access and acquisition, labour, 
marketing and regulations, 
etc.

�lantation pro�uction from 
Eucalyptus

�o�el pro�uction from 
bamboo in natural stands

Winneba (Efutu)

�aboase (�pohor 
Wassa East)

Charcoal 

transportersȀ 

�holesalersȀ

�istributersȀ

marketers

Charcoal supply an� 
distribution, costs, sale 
pricesǡ regulationsǡ socioǦ
�emographic profileǡ etcǤ

�aboaseǡ �fram 
plainsǡ ��ura �e�yere 
Dumase
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Respondent 
category

No. 
interviewed

Data Type Location

District 
authority

Regulations, charcoal taxes, 
pro�uct ƪo�sǡ etcǤ

�fram plainsǡ ��ura 
Sekyere Dumase

Forest 
oƥcersȀ
techniciansȀ
guards

Ͷ Charcoal pro�uction sitesǡ 
etc.

��atsiȀ�enuǡ

�aboaseǡ �fram 
plainsǡ ��ura �e�yere 
Dumase

1.4 Organization of the report
�his report is organi�e� into se�en chaptersǤ Chapter �ne is on the bac�groun� 
to the stu�yǤ Chapter ��o is a re�ie� of literature �escribing the charcoal supply 
chain in 
hana elaborating on the pro�uctionǦtoǦconsumption system in 
hana 
an� other parts of �fricaǤ Chapter �hree �escribes the charcoal �alue chain 
in 
hanaǡ �hile Chapter 	our entails the assessment of the financial �iability 
of three charcoal pro�uction technologiesȀmetho�s in use in 
hanaǤ Chainsa� 
actorsǯ perceptions of the feasibility of charcoal pro�uction as an alternati�e 
income source to illegal chainsa� milling are presente� in Chapter 	i�eǤ Chapter 
�i� is a synthesis reƪecting on the ma�or issues from the other chapters as �ell 
as conclusions an� recommen�ations �hile Chapter ͛ enumerates further 
research that nee�s to be accomplishe� to complement fin�ings reporte� in 
this study.
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2  CHARCOAL PRODUCTION-TO-
CONSUMPTION IN GHANA: A REVIEW

Summary
This chapter largely, covers a state of the art review of literature on the charcoal 
industry in Ghana. Charcoal is produced in all regions of the country with the bulk 
of the production for urban supply from the savannah and transition zones of 
the Brong Ahafo, Eastern and Northern Regions. The charcoal supply chain is well 
developed and characterized by traditional charcoal production from forests, 
fallows and farmlands by predominantly male producers around the country but 
mainly in rural areas of the savannah and transition zones of the country. The 
product is distributed by middlemen made up of truck dealers and traders in 
sacks of average 40/50kg to whole sale depots and retail markets as well table 
tops around homes at urban centres and towns. However, actors in the chain 
are not properly organized into associations. Likewise their activities are also not 
largely regulated and monitored.

The Energy Commission has drafted a wood fuel policy for Ghana that seeks 
to develop and regulate production of wood fuel raw material, processing 
technologies, transportation/distribution and marketing of wood fuel products as 
well as the strengthening of institutional and regulatory arrangements. Although 
the policy provides a suitable investment climate in the wood fuel sub-sector, it 
does not emphasize strategies for development of the related enterprises based 
on sustainable business models.

According to Ghanaian forest laws, trees in the forest reserves and some plant 
species are not permitted to be felled as wood fuel except under a special permit 
issued by the Chief Conservator of Forest with the approval by of the Forestry 
Commission. Although violating this regulation is punishable, some persons flout 
this regulation and may be apprehended by officials of the Forest Services Division 
when discovered. Generally, indiscriminate cutting of tree species for charcoal 
in both reserved and off reserved forests areas has resulted in unfavourable 
ecological consequences particularly in the savannah areas of the country. 
Although charcoal production is destructive to the natural environment the 
financial returns charcoal producers gain from their activities has been the driving 
force in the face of limited viable job opportunities in rural areas. This threatens the 
future of the remaining wood fuel resources in the country as production occurs 
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throughout the country without any regulation and concrete actions to manage 
wood fuel resources. Further there is no empirical data on available stocks to 
guide policy and sustainable management, although Riçerca Cooperazione (2011) 
provides some estimates from TEU (2004)1. Also there are no reliable data on the 
magnitude of annual charcoal production around the country. Most District and 
Metropolitan Assemblies collect levies from charcoal traders and trucks at the 
production sites and markets but hardly take records on the magnitude of flow 
from production areas and into markets.

There are a number of studies on fuelwood and charcoal but no targeted 
interventions underway in Ghana. The traditional earth mound technology is still 
largely used in commercial charcoal production. The Sissala traditional production 
method or carbonization process with 20% efficiency of conversion of wood is 
probably the most efficient production technology. Despite earlier attempts to 
introduce improved or more efficient kilns that ensure higher efficiency in the 
conversion of wood into charcoal, these modern kilns have rather been adopted 
on a limited scale because of the investment implications for the promoters and 
the numerous small commercial producers in the enterprise.

Scarcity of appropriate wood species for charcoal making is reported in charcoal 
producing areas. Alternative species are being used to supply poor quality charcoal 
that result in heaps of charcoal dusts on markets. Charcoal from such species also 
burns quickly with increased production of ash.

Pragmatic and holistic measures are required to sustainably exploit the potential 
of charcoal production for poverty alleviation and environmental conservation. 
Namaalwa et al., (2009) analyzing a bio-economic model for charcoal production 
in Uganda predicts that combining technological advances and regulatory 
interventions may lead to more sustainable charcoal supply. In Ghana this will 
certainly require the development of raw material base, efficient processing 
technologies, organization and regulation of production and marketing chains 
and a strong policy commitment to support these processes.

2.1  Introduction
Charcoal an� fire�oo� pro�uction an� mar�eting ha�e been ageǦol� forest 
base� income earning acti�ities in most parts of the �e�eloping �orl� for 
subsistence an� commercial purposesǤ �n the �e�elope� nationsǡ in�ustrial 

͕ ��� Completion �eport ͖͔͔͘



12

charcoal enterprises are reporte� (	�� ͕͜͝ Ȍ͙Ǥ �hus the literature is replete 
with information on the charcoal industry. The organization of the charcoal 
in�ustry inclu�ing pro�uction metho�sȀtechnologiesǡ resource implications 
among others is generally reporte� (e�ampleǡ 	�� ͕͙͜͝ǡ �each an� �earns 
͕͜͝ ǡ͛ �a�habane ͖͔͔͖ǡ �ammen an� �e� ͖͔͔͙ǡ 
��Ȁ�argeǡ ͖͔͔ Ȍ͜Ǥ �n 
hana 
there is consi�erable narrati�e information on the charcoal in�ustry (	�� ͕ ͙͜͝ǡ 
Monela et al., ͕͗͝͝ǡ �an� of 
hana ͖͔͔͘ǡ �ro�n an� �manor ͖͔͔͚ǡ �lay et al., 
͖͔͔ ǡ͛ �asonǡ ͖͔͔͜ǡ �urimuah ͖͔͕͕ǡ �içerca Coopera�ioneǡ ͖͔͕͕ǡ �refo et al. 
͖͔͕ Ȍ͖Ǥ �his nee�s to be synthesi�e� to ser�e as bac�groun� �no�le�ge an� a 
guide to further studies required for addressing the challenges of the industry 
as �ell as its promotion for po�erty alle�iation in the countryǤ

�his chapter is base� on a �es� stu�y re�ie�ing both local an� international 
literatureȀ�no�le�ge on the charcoal supply chain specifically focuse� on 
the following:

Ȉ �oo� fuel resource go�ernance an� interǦsectoral policiesǢ

Ȉ �he structureǡ function an� organi�ation of the pro�uctionǦtoǦ
consumption system for charcoal inclu�ingǣ

Ȉ �rofile of actorsǡ sources an� access to ra� materialsǡ pro�uction 
technologies an� processesǡ �istribution net�or�sǡ mar�eting an� 
consumption path�aysȀ ƪo�s as �ell as challenges constraining 
pro�uctionǡ mar�eting an� consumptionǤ

Ȉ �he impact of charcoal pro�uction on the en�ironmentǡ

Ȉ 
aps in �no�le�ge an� recommen�ation on measures that must be 
addressed to enhance the sustainability of the industry.

2.2  Wood fuel resource governance in Ghana

2.2.1  Sector policies on wood fuel and charcoal
�espite the economic benefits �eri�e� from charcoal pro�uction an� associate� 
threat to the en�ironmentǡ little attention has been pai� to the manner in 
�hich charcoal is pro�uce� an� sol� in the �e�eloping �orl�ǡ �ue to the lac� 
of coherent policiesǤ Charcoal pro�uctionǡ transportation an� �istribution 
remain informal an� unregulate� therefore ren�ering them ineƥcient an� 
ris�y (�orl� �esource �nstituteǡ ͖͔͔ Ȍ͙Ǥ
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�n 
hana generallyǡ numerous policies an� programs such as the �raft �oo� 
fuel policy on rene�able energyǡ ����Ϊǡ 	orest �n�estment �lan (	��Ȍǡ 
�omestic timber mar�et policyǡ �ecentralisation policyǡ �il�fire management 
policy among others relate� to the forest sector ha�e not a�e�uately pai� �ue 
recognition to e�ploiting the potential of �mall an� �e�ium 	orest �nterprises 
(��	�sȌ for socioǦeconomic �e�elopment in the countryǤ �husǡ althoughǡ 
national lan� use policies ac�no�le�ge the sustainability an� eơecti�e 
utili�ation of �oo� resourcesǡ there ha�e not been any concerte� eơorts to 
�e�elop an� manage forest resources for �oo� fuel purposesǡ neither has 
there been a�e�uate attention pai� to programs for the �e�elopment an� 
regulation of the associate� fire�oo� an� charcoal enterprisesǤ Component ͗ 
of the 	orest �n�estment �lan is focuse� on sustainable �oo�fuel pro�uction in 
the savannah transition zone. This seeks to ensure the following:

Ȉ �upport options for increase� eƥciency in charcoal pro�uction

Ȉ �upport sustainable fuel�oo� har�esting an� fuel�oo� 
pro�uction systems to pro�uce emissions re�uctionsȀremo�als 
an� other benefitsǡ (potentially inclu�ing in�estment in �oo�lotsǡ 
establishmentȀengagement �ith C����sǡ charcoal pro�ucer ǲguil�sǳ 
an� community lan� use an� natural resource planningȌ

Ȉ �e�erage coǦfinancing an� pri�ate sector in�estment in �oo�fuel 
plantations

Nevertheless, Riçerca Coopera�ione (͖ ͔͕ Ȍ͕ǡ reports that there are generally 
ina�e�uate local policies an� regulations to manage natural resources as �ell 
as support its rehabilitation in the countryǤ �i�e�iseǡ local communities �o not 
possess the re�uisite capabilities to manage natural resources �hich possibly 
contribute to low sustainability of economic activities in rural communities. 
�tu�ies con�ucte� in the past on fuel �oo� an� charcoal in 
hana to gui�e 
policy �ecisions ha�e not been a�e�uately utili�e�ǡ thus there has been 
limite� inter�entions an� actual implementation of recommen�ations in the 
countryǤ �his ma�es it �iƥcult to regulate acti�ities �ithin the in�ustryǡ hence 
the inci�ence of se�ere pressure on both the natural en�ironment an� the 
bio�i�ersity (�nergy Commissionǡ ͖͔͕ Ȍ͔Ǥ

�n ͖͔͕͔ǡ the �nergy Commission of 
hana �e�elope� a �raft bioǦenergy policy 
�ith sections on the �e�elopment of the �oo� fuel subǦsectorǤ �he ob�ecti�e 
of the �oo� fuel policy is to promote an� ensure soun� management as �ell as 
e�pansion of the countryǯs natural forest for sustainable supply of �oo� fuelǤ 
�he �ey challenges to be a��resse� by the policy inclu�eǣ
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Ȉ �ustainability of sources of supply

Ȉ �ro�uction of eƥcient technologies for �oo� fuel pro�uction an� use

Ȉ �ubstitution of tra�itional �oo� fuels �ith more mo�ern fuels li�e 
LPG

Ȉ �ƥciency in the transportation of �oo� fuel

Ȉ �mpro�e� pac�aging an� mar�eting

Ȉ �trong coor�ination in institutional an� regulatory arrangements

The key strategies for addressing these challenges are as follows:

͕Ǥ Feed stocks development &management

�his is aime� at sustainable pro�uction an� supply of �oo� fuel resourcesȀra� 
material through eƥcient management of natural forest stan�s an� e�pansion 
through woodlots

Policy strategies

Ȉ �repare an in�entory of �oo� fuel resources in 
hana

Ȉ ��entifyǡ sur�eyǡ mapǡ assess an� register the potential �oo� fuel 
resource stock outside the forest reserves in collaboration with 
�ra�itional �uthorities (��sȌǡ �istrict �ssemblies (��sȌ an� 	orest 
Service Division (FSD)

Ȉ �upport 	�� an� �gricultural ��tension �nits of �inistry of 	oo� an� 
�griculture to create a�areness on the nee� for sustainable supplyǡ 
pro�uction an� utilisation of �oo� fuel

Ȉ �upport �onǦ
o�ernmental �rganisations (�
�sȌ an� CommunityǦ
�ase� �rganisations (C��sȌ to create a�areness for the �e�elopment 
an� management of suitable �oo� fuel species

Ȉ �ncourage timber concessionaires to utilise forest an� sa�mill oơǦ
cuts for �oo� fuel pro�uction

Ȉ Collaborate �ith 	�� to enforce regulations on the control of fringe 
communities in the harvesting and sale of the wood fuel in the forest 
reserve

Ȉ �nact legislation to register an� licence all commercial �oo� fuel 
operators (suppliersǡ pro�ucers an� sellersȌ by the �� an� 	�� to be 
given exclusive trading rights;
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Ȉ �stablish stan�ar�s an� operational proce�ures for �oo� 
fuel operatorsǢ (noncompliance to these �oul� attract the 
necessary sanctions)

Ȉ Createǡ �e�elop an� maintain a �ata ban� an� resource �ocumentation 
centre for �oo� fuel at �istrict (��s Ȁ 	��sȌǡ regional an� national le�elsǤ

Ȉ ��entify an� pro�i�e incenti�es (financial an� nonǦfinancialȌ for the 
�e�elopment of �oo�lots in sa�annah an� transitional �ones un�er 
international fun�ing protocols such as the �esertification 	un� an� 
Clean �e�elopment �echanism (C��Ȍ 	un�

Ȉ �he ��s shoul� liaise �ith tra�itional authorities to e�ucate an� 
release lan� to prospecti�e in�i�i�uals (especially �omenȌ an� groups 
for �oo� fuel �oo�lots an� plantation establishmentǤ

͖Ǥ Efficient production/processing technology

�his is aime� at impro�ing charcoal pro�uction eƥciency to increase charcoal 
yiel�s through the intro�uction of ne� an� inno�ati�e �ays of pro�ucing �oo� 
fuel more eƥciently an� cost eơecti�ely

Policy strategies:

Ȉ �nergy Commission to pro�i�e technical assistance an� fun�ing for 
programmes to transfer impro�e� carboni�ation technologies an� 
higher le�els of eƥciency in the pro�uctionǡ �istribution an� use of 
wood fuel

Ȉ �trengthen through technical assistance e�isting institutions for 
testing an� certification of impro�e� pro�uction an� en� use 
technologies for wood fuel

Ȉ �ro�i�e logistical support for the �gricultural ��tension �ƥcers 
to e�pan� technical assistance an� the creation of a�areness on 
the a�option of impro�e� carboni�ation technologies to charcoal 
pro�ucers

͗Ǥ Efficient end-use technology

�he tra�itional �oo� fuel sto�es ha�e lo� eƥciencies an� as �ell generate 
a lot of smoke in the cooking environment which leads to health hazards, 
especially respiratory �iseasesǤ ��en though the impro�e� sto�e is about ͖͔ 
percent more e�pensi�e than the tra�itional sto�esǡ the e�pecte� sa�ings on 
fuel cost is sai� to be significant to pay oơ on the in�estment of the impro�e� 
sto�esǤ �he policy on en� use technology focuses on promoting the a�option 
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of more eƥcient �oo� fuel but less e�pensi�e coo� sto�es an� buil� capacity 
of impro�e� coo�Ǧsto�es manufacturersǤ

Policy Strategies

Ȉ �iaise an� coor�inate �ith rele�ant go�ernmental an� nonǦ
go�ernmental agencies to train artisans in the pro�uction of impro�e� 
stoves

Ȉ �icense or register commercial charcoal pro�ucers to enable the �C to 
support them to a�opt impro�e� pro�uction technologies

Ȉ Create public a�areness on energy eƥciency an� conser�ation 
practices an� health impacts (especially on �omenȌ in the use of 
wood fuel

͘Ǥ Safe and efficient transportation & marketing

��en though �oo� fuel is an inƪammable energy pro�uct there is no fire 
precautionary measure in place for bul� mar�eting an� transportationǤ

Ȉ �o �e�elop a comprehensi�e �atabase for �oo� fuel supply an� 
demand

Ȉ �o minimise charcoal �ust creationǡ en�ironmental an� health impacts

Ȉ �o control fire outbrea�s in the pro�uction an� han�ling of charcoal

Policy Strategies

Ȉ �nact ��s an� bye la�s for the recycle or compacting of charcoal �ust 
into briquettes, etc.

Ȉ Create a�areness on health impacts of inhaling charcoal �ust an� 
other particulate matter an� promote the use of protecti�e mas� for 
commercial handling of charcoal.

Ȉ �nact �egislati�e �nstruments (��ǯsȌ an� bye la�s for impro�e� 
pac�aging an� labelling of charcoalǤ

Ȉ �nforce safety regulations in the pro�uctionǡ transportation an� 
marketing of charcoal.

͙Ǥ Strengthening Institutional linkages for better governance

�he aim is to strengthen institutional lin�ages for impro�e� �oo� fuel resource 
go�ernanceǤ �he �eyȀprimary institutions associate� �ith the �oo� fuel subǦ
sector include the following:
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͕Ǥ 	orestry Commissionǡ �ra�itional �uthorities an� �istrict �ssembly 
(control access to ra� materialǡ processing an� con�eyance at the 
forest gate),

͖Ǥ �olice an� Customs �ƥcials at chec� points (control con�eyance enǦ
route to mar�etȌ ͗Ǥ �istrict an� �etropolitan �ssembles (ta� an� 
revenue collection on local, district and regional markets)

͘Ǥ �ransportersȀmi��lemen (�istributionȌ

͙Ǥ �ar�et associations (regulation an� �istribution on mar�etsȌ

͚Ǥ �nergy Commission (regulate an� manage energy nee�s of 
the country)

�oo�y material use� in charcoal pro�uction is source� from public an� pri�ate 
forest lan�s in both reser�e� an� oơǦreser�e areasǤ �hile the management of 
reser�e� forests is strictly un�er the �uris�iction of the 	orestry Commissionǡ 
the management of forests in the oơǦreser�e areas is by tra�itional lan� 
o�ning authorities an� pri�ate lan�o�nersǤ �he forestry commission has 
responsibility for monitoring an� enforcing rules relate� to charcoal pro�uction 
on pri�ate lan�sǡ an� plays a large role in regulating the transport of charcoal 
beyond boundaries of every district. Taxes are collected at various stages in 
the �alue chainǤ �ƥciallyǡ the 	C issues a permit at a fee for the collection of 
��	�ǯs inclu�ing poles for charcoal pro�uction from reser�e� forest areas for 
commercial purposesǤ �he con�eyance of charcoal beyon� the boun�aries of 
pro�uction areas is also ta�e� by the �istrict �ssembly at the forest gate on 
issuing of a �aybillǤ �olice an� Customs oƥcials at �arious chec� points an� 
bor�ers chec� �aybills to ensure the authenticity of source of pro�ucts �uring 
transportation on the roa� enǦrouteǤ �ocal �istrict an� metropolitan assemblies 
also collect tollsȀle�ies on respecti�e mar�ets as �ell as at the retailing pointsǤ

�y the �ct of �arliament (�ct ͙ ͕͘ǡ ͕ ͛͝͝Ȍ the �nergy Commission �as establishe� 
and given the statutory mandate to manage and regulate the utilization of energy 
resources in Ghana. The commission is considering measures to recommend 
policies to the 
o�ernment for eƥcient an� costǦeơecti�e utili�ation of the 
�oo� fuel resourceǤ �he commission �oul� therefore nee� to up�ate an� 
reorgani�e the e�isting �oo� fuel �ata for the �e�elopment of sustainable 
�oo� fuel policiesǤ �he charcoal sta�ehol�ers oƥcially outline� to �or� 
coherently in the attainment of broa� ob�ecti�e of eƥcient an� costǦeơecti�e 
utilization of the wood fuel resource and associated value chain include:

Ȉ �inistries of �nergy �an�s an� �atural �esources
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Ȉ �inistry of �n�ironmentǡ �cience an� �echnology

Ȉ �inistry of �mployment an� �ocial �elfareǡ

Ȉ �inistry of �ra�e an� �n�ustry

Ȉ �nergy commission

Ȉ Charcoal pro�ucers (small scale an� e�portȌ

Ȉ �n�ironmental �rotection �gency

Ȉ �i��lemen

Ȉ Charcoal sellers inclu�ing e�portersǡ the

Ȉ 
hana ��port �romotion council an� i�entifiable consumersǡ eǤgǤ 
hotelsǡ restaurantsǡ chop barsǤ �ther rele�ant sta�ehol�ers are the

Ȉ �ural �nterprises �e�elopment �rogramme an� other rural business 
a��isory firmsǡ

Ȉ �ural ban�s an� �icro financing institutions

Ȉ �nterme�iate �echnology Centre an� rele�ant informal fabricators 
from the Kumasi Magazine

2.2.2 Tenure/rights and access to wood fuel resources
�an� tenure is a �ey source of conƪicts in controlling an� regulating natural 
resources consumptionǤ �he type of access right to �oo� resources for 
fire�oo� or charcoal in 
hana primarily �epen�s on �hether the resource 
is locate� in �esignate� onǦreser�e or oơǦreser�e forest areasǤ �ra�itionallyǡ 
all forest lands were owned in common by communities (families, clans and 
ǮstoolsȌ in the preǦcolonial eraǤ �arts of these forests �ere reser�e� by �he 
	orest �r�inance of ͕͖͛͝ by �hich forest lan� are still o�ne� by tra�itional 
authorities but held in trust and managed by the government for these land 
o�ners (�cheampong an� �arfoǡ ͖ ͔͕ Ȍ͕Ǥ �ll forest lan�s outsi�e reser�e� forest 
areas are terme� to be in the oơǦreser�eǤ

On-reserve access
� larger percentage of �oo� fuel is collecte� from farms an� fallo� lan�s 
but also from natural forest stan�s �hether in the on or oơǦreser�e (�biri et 
alǤǡ ͖͔͕͖ȌǤ �y the 	orest �r�inance of ͕͖͛͝ǡ all forest pro�ucts �ithin reser�e� 
forestsǡ inclu�ing both timber an� nonǦtimber tree species an� pro�ucts are 
�este� in the go�ernmentǤ �s a resultǡ tra�itional o�ners ha�e no right of access 
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to the trees in reser�e� forestsǡ e�cept on permit from the 	orest �er�ices 
�i�ision (	��Ȍ (�cheampong an� �arfoǡ ͖͔͕͕ȌǤ �hus onǦreser�e access to �oo� 
fuel for commercial purposes is regulate� by the 	orest �er�ices �i�ision of 
the 	orestry Commission through the permit systemǤ �ccess is grante� to the 
collector on ac�uisition of a permit at a fee for a specifie� perio�Ǥ �aterial types 
that may be permitte� for collectionȀhar�esting inclu�eǣ

Ȉ �ea� �oo�

Ȉ �ogging resi�ue

Ȉ �eforme� plantation material an� resi�ue

Ȉ �pecies of no timber �alue har�este� �ith special permit from the 
Forestry Commission

�ccor�ing to 
hanaian forest la�sǡ trees in the forest reser�es an� some plant 
species are not permitte� to be felle� as �oo� fuel e�cept un�er a special 
permit issue� by the Chief Conser�ator of 	orest �ith the appro�al by of the 
	orestry CommissionǤ � person �ho contra�enes the regulation commits 
an oơence punishable by the la� (�mohǦ�nguhǡ ͕͝͝ Ȍ͜Ǥ �onethelessǡ some 
persons ƪout this regulation an� are sometimes apprehen�e� an� may be 
fine� by oƥcials of the 	orest �er�ices �i�isionǡ of the 	orestry CommissionǤ

�o�e�erǡ �içerca Coopera�ione (͖ ͔͕ Ȍ͕ reports that in practiceǡ e�ploitation of 
nonǦtimber forest pro�ucts un�er �hich �oo� fuel (fire�oo� an� charcoalȌ are 
classifie� are largely unregulate�Ǥ �hus �oo� fuel resources are often regar�e� 
as ǲfree commonǳ goo�s that can be collecte� at any time any�hereǤ

�onǦcommercial collectionǡ usually fe� pieces of �ea� �oo� for househol� 
purposes may not re�uire permitǤ �o�e�erǡ in most cases �omen an� chil�ren 
�ill gather �oo� fuel for househol� use from farms or fallo�s �ithin the oơǦ
reserve forest areas.

O�-reserve access
�ccess to oơǦreser�e �oo� fuel resources for commercial charcoal pro�uction 
is purely base� on informal arrangements �ith tra�itional or in�i�i�ual pri�ate 
or family lan�o�nersǤ �iơerent negotiations are ma�e for e�ploitation rightsǤ 
For instance Joos et alǤ (�n�ate�Ȍ obser�e� that in the transition �one of 

hana small scale occasional charcoal pro�ucers �ho supplement farming by 
occasional charcoal burning secure wood resources from their own farmlands 
�hile large scale pro�ucers from the Sissala tribe, negotiate with farmers 



20

inclu�ing lan�o�ners to purchase e�ploitation rights on their farmlan�s in 
return for cash or a certain amount of charcoal.

�cheampong an� �arfo (͖ ͔͕ Ȍ͕ in�icate that in the �igh 	orest �one (�	�Ȍ of 
the country people �ith the right to use a piece of lan� in perpetuity also ha�e 
the right to plant any species of treesǡ an� such trees are �este� in the planterȀ
culti�atorǤ �imilarlyǡ naturally occurring tree resources on such a personǯs 
lan� if not commercial timber treesǡ is o�ne� by the person irrespecti�e of 
gender. Migrants who have acquired long-term title or right to the use of land 
through an agreement on leasehol� basis also ha�e the right to plant an� use 
any species of treeǤ �o�e�erǡ migrants �ith temporary use of lan� �o not ha�e 
the right to plant permanent trees on such lan�s (�cheampong an� �arfo ͖͔͕͕ 
citing �sareǡ ͕͜͝ Ȍ͚Ǥ �lthough customary la�s �o not pre�ent tenants from 
planting treesǡ lan�o�ners �o not encourage this practiceǤ �his is because of 
the long pro�uction perio� associate� �ith treesǤ �lso the lac� of appropriate 
�ocumentation of lan� o�nership generally pertaining in the country increases 
the security of the tenant to lan� rights �hen trees are plante�Ǥ �husǡ most 
lan� o�ners percei�e an attempt by a tenant to plant trees as tantamount to 
permanent o�nership of lan� (�cheampong an� �arfoǡ ͖͔͕ Ȍ͕Ǥ

�hile the 	�� oƥcially regulates �oo� fuel collection from forest reser�esǡ 
tra�itional authorities especially in the transition an� guinea sa�annah �ones 
may institute local byeǦla�s to controlȀregulate in�iscriminate har�esting 
of certain �ey �oo� fuel species such as Anogeissus leiocarpus and Vitellaria 
paradoxa to protect them from o�er e�ploitationǤ �n�er such circumstances 
only �ea� stan�s or trees that ha�e been �in� thro�n are permitte� to be 
har�este� for use as fire�oo� or for con�ersion to charcoalǤ

2.3  Charcoal production, marketing and 
consumption in Ghana

2.3.1  Production and utilization of wood fuel in Ghana
	igure ͗ illustrates an o�er�ie� of the unit operations of a typical �oo� energy 
system (	��ǡ ͖͔͔ Ȍ͗Ǥ Charcoal pro�uction an� �istribution also follo�s a similar 
systemǤ �hese systems may �iơer from country to countryǡ from area to 
area an� from situation to situationǤ �o�e�erǡ they essentially in�icates the 
�istribution channels from pro�uction sites to en�Ǧusers in�ol�ing all the (steps 
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an�ȀorȌ unit processes an� operations in�ol�e� in the pro�uctionǡ preparationǡ 
transportationǡ mar�etingǡ tra�e an� con�ersion of �oo� fuels into energyǤ

WOODFUEL RESOURCE BASE
Public forests, Forest plantations, common land, 

farm land, orchards,scrap/waste 

INFORMAL SUPPLIES FORMAL SUPPLIES PRIVATE SUPPLIES

Forest 
organizationsGatherers Producer/ wood 

cutter 

END USERS
Households, home industries, services, industrial activities 

and others

Wholesalers

Retailers

Agent

Assembler

Transporter

Figure 3: Wood energy system (FAO, 2003)

�n 
hana the �oo� fuel supply or pro�uction an� �istribution chain typically 
consists of fee�stoc�Ȁra� material sources an� o�nersȀe�ploitersǡ pro�ucersǡ 
�ealersȀtransportersǡ bul� sellersǡ retailers an� e�portersǤ �oo� fuel pro�ucts 
(fi re�oo� an� charcoalȌ are mainly pro�uce� in rural areas an� consume� or 
use� in both rural an� urban centres for �omestic purposes mainly coo�ingǤ 
�oo� fuel is also use� for in�ustrialȀcommercial acti�ities such as bric�s 
an� tiles manufacturingǡ pito (local beerȌ bre�ingǡ pottery pro�uctionǡ oil 
e�traction from see� an� nuts as �ell as for fi sh smo�ing (�mohǦ�nguhǡ ͕͝͝ Ȍ͜Ǥ

2.3.2  The charcoal supply chain
	igure ͘ ǡ is an o�er�ie� of the supply chain for charcoal in 
hanaǤ �t in�icates the 
sources of ra� material an� the ƪ o� of charcoal through actors in the charcoal 
supplyȀpro�uction an� �istribution chain from pro�uction to consuming areas 
and to consumer segments.
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Figure 4: Charcoal supply chain in Ghana. 
source: �biri an� �uta�orǡ ͖͔͕͕

2.3.2.1  Actors and processes in the charcoal supply chain

2.3.2.1.1 Demographic profile of charcoal producers and traders

�he appro�imate number of actors iǤeǤ pro�ucersǡ transportersȀ�istributors 
an� tra�ers in the charcoal commo�ity supply an� mar�eting chain in the 
country is not in�icate� in literatureǤ Charcoal is largely pro�uce� by males 
age� bet�een ͖͔ an� ͚͔ years in rural communities in 
hanaǤ �mohǦ�nguh 
(͕ ͝͝ Ȍ͜ reports of male age� bet�een ͙͗ an� ͙͘ years in�ol�e� in �oo� 
fuel an� charcoal pro�uction in the �pper �en�yira �istrict of 
hanaǤ �e 
ho�e�er obser�e� that in one of his sample �illages (�si�umaȌ female an� 
chil�ren �ominate� in charcoal pro�uctionǤ �he �omen fell trees for charcoal 
pro�uction �ith the a�e or cutlass or engage� men to fell the trees �ith 
chainsaws. Blay et al., (͖ ͔͔ Ȍ͛ report male a�ults in the age range ͔͗Ǧ͘͝ being 
�ominant pro�ucers in the �intampo �orth an� �fram �lains areas in the 
transitionǤ �urimuahǡ ͖͔͕͕ reports that in the sa�annah �one of the �pper �est 
Region of Ghana the Sissala’s in their home districts of Sissala East and West are 
the ma�or commercial charcoal pro�ucers in the regionǤ �he author obser�e� 
that tra�itional charcoal pro�uction is labour intensi�eǤ �husǡ the youth in the 
age range of ͖͔Ǧ͘͝ constitute� ͛͗Ψ of commercial charcoal pro�ucers sample� 
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for the stu�y an� �ere pre�ominantly menǡ �ith some �omen also in�ol�e� 
in the enterpriseǤ �n�ee�ǡ Sissala �omen are foun� in the timber processing 
areas in the �umasi �etropolis of the �shanti regionǡ pro�ucing charcoal from 
sa�mill an� carpentry �oo� resi�ues for sale in the capitalǤ �ale �ominance in 
charcoal pro�uction contra�icts obser�ations ma�e by �içerca Coopera�ione 
(͖ ͔͕ Ȍ͕ �hich reports that o�er ͔͜Ψ of commercial charcoal an� fire�oo� 
pro�ucers in 
hana are �omenǤ �his �as attribute� to increasing migration 
of rural men to urban centres for more lucrati�e employment causing male 
labour shortages in rural areas of the country.

2.3.2.1 .2 Scale categories of charcoal producers and traders

Charcoal is generally pro�uce� by numerous small an� me�ium scale pro�ucers 
either on subsistence or purely commercial basis using tra�itional technologiesǤ 
�here are �ery fe� e�port oriente� pro�ucers using impro�e� �ilns for charcoal 
pro�uction (�biri an� �uta�orǡ ͖͔͕ Ȍ͕Ǥ

Joos et alǤ (un�ate�Ȍ �istinguishe� t�o types of small scale tra�itional charcoal 
pro�ucers in ��ura �e�ye�uamsi �istrictǡ one of the �ominant charcoal 
pro�ucing areas in the �a�annah �ransition �oneǤ�he first type comprise� 
of farmers �ho pro�uce charcoal on a rather small scaleǤ �hese supplement 
farming by occasional charcoal burning from wood resources on their own 
farmlan�sǤ Capital raise� from charcoal is often rein�este� in farming (hiring 
of labour for lan� clearance an� �ee�ingȌǤ �hese pro�ucers are mainly 
migrant farmers from the northern regions of Ghana, where the conditions 
for farming are less fa�ourableǤ �he secon� type consiste� of large scale 
tra�itional pro�ucers from the Sissala tribe, also from Northern Ghana who are 
tra�itionally commercial charcoal pro�ucers in 
hanaǤ �n the ma�or charcoal 
pro�ucing �ones of the country especially in the transitionǡ ͔͜Ψ or more of 
such pro�ucers �epen� solely on charcoal pro�uction for their li�elihoo� (�lay 
et al., ͖͔͔͛Ǣ �refo et alǤǡ ͖͔͕ Ȍ͖Ǥ

Riçerca Coopera�ione (͖͔͕͕Ȍ also �istinguishe� three groups of charcoal 
pro�ucers in the countryǣ

͕Ǥ �easant farmers li�ing in rural communities pro�ucing charcoal from 
their farms. The charcoal is conveyed on bikes, donkey carts and head 
loads to the road side and rural markets for sale. In most cases these 
pro�ucers operate on small scale an� buil� stoc�s for the buyersǤ

͖Ǥ 	ull time small pro�ucers (mostly local farmersȌ pro�ucing charcoal in 
commercial �uantities an� con�eying the pro�uct to urban mar�ets 
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or stoc� them at the �illage le�el in anticipation of buyers from the 
urban centres. Production is done on farms where some token fees 
are pai� to lan� o�ners for trees use�Ǥ

͗Ǥ Commercial charcoal �ealers from urban centres �ho hire Ǯprofessional 
pro�ucersǯ to pro�uce the charcoal for the �ealersǤ �hese pro�ucers 
usually ac�uire concessions from lan� o�nersǡ negotiate an� pay fees 
to use tree resources to pro�uce the charcoal at a particular siteǤ �fter 
deforesting and degrading an area, they move to other areas endowed 
�ith preferre� tree species an� pitch camp to pro�uce charcoalǤ

Charcoal tra�ers in�ol�e� in the haulageȀ�istribution an� sale of the pro�uct 
in bul� an� retailing operate as small an� me�ium enterprises at t�o le�elsǤ 
�here are tra�ers operating at the subsistence le�el for income �i�ersification 
purposes to supplement a ma�or cash income source (farmingǡ pai� �obsǡ etcǤȌ 
or as a sur�i�al strategy for specific or contingent cash nee�s �hereas others 
operate on full time basis (�içerca Coopera�ioneǡ ͖͔͕ Ȍ͕Ǥ

2.3.2.1.3 Production-to-consumption process


enerallyǡ �oo�y material usually in the form poles an� pieces of �oo� is 
usually source� from farms an� fallo� lan�sǡ natural forestsǡ plantations an� 
logging an� sa�mill resi�ues by gatherers �ho may also be charcoal pro�ucersǤ

�fter con�ersion into charcoal the pro�uct may be supplie� to a roa�si�e �ealer 
(usually base� in pro�uction areasȌǡ truc� �ealers or mar�et �omen (�asonǡ 
͖͔͔ Ȍ͜Ǥ �he truc� �ealers an� mar�et �omen are essentially mi��lemen �ho are 
the main �istributorsǤ �hese supply �epot or �holesale mar�ets an� sometimes 
retail �ealers in urban charcoal mar�etsǤ �n the local mar�et places for charcoal 
in 
hanaǡ there is bul� an� retail sale �e�icate� areas �ith ͘ �ey consumer 
segmentsǤ �hese inclu�e �choolsǡ in�i�i�ual househol�sǡ foo� processors an� 
foo� �en�ors in the hotelsǡ restaurantsǡ chop bars an� table top foo� �en�ors 
on streetsǡ aroun� home areas an� on mar�ets (	igure Ȍ͖Ǥ �irect supply from 
pro�ucer to the seller at charcoal �epots or in�i�i�ual sale points in the urban 
areas also pre�ailsǤ �i��lemen may supply or sometimes pro�ucers �eli�er 
�irectly to e�portersǤ ��port pro�uction goes to the �uropean mar�ets mainly 
the �nite� �ing�omǡ �elgiumǡ �talyǡ �etherlan�s an� 
ermanyǤ

�t the pro�uction or collection point in the �illageǡ an 	�� oƥcial is to chec� for 
the authenticity of the source of the wood before conveyance to the market 
but it is not certain if this is �oneǤ �o�e�erǡ the transporter may pay for a 
�aybill to the �istrict �ssembly at the loa�ing point in the �illage to permit 
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con�eyance to mar�etǤ �hile on the high�ayǡ enǦroute to mar�et the pro�uct 
is chec�e� by customs or police oƥcers at chec� points �ith the country an� 
cross the borders overland to neighbouring countries.

2.3.2.1.4 Charcoal producing and consumption areas

Charcoal is pro�uce� across all the ma�or ecological �ones of 
hanaǤ �o�e�erǡ 
the main centres are in the Forest Savannah Transition in the middle belt, the 

uinea �a�annah an� Coastal �ones as �ell as in the �igh 	orest �oneǤ �he 
ma�or pro�ucing regions are the �orthernǡ �rong �hafoǡ �esternǡ �asternǡ 
�shanti an� �olta �egions (	igure Ȍ͙Ǥ Correspon�ing �istricts an� to�ns or 
areas in the regions are presente� in �able ͗Ǥ

Similarly, charcoal is marketed on all urban and on some rural markets in all 
regions across the countryǤ �he ma�or urban mar�ets are in �ccraǡ �asoaǡ 
�umasiǡ �a�ora�i an� �amale (	igure Ȍ͚Ǥ
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Figure 5: Charcoal production regions/ supply sources.
source: �biri an� �uta�or ͖͔͕͕
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Figure 6: Ecological map of Ghana showing main charcoal production & 
marketing areas
source: �biri an� �uta�orǡ ͖͔͕͕

table 3: Some charcoal producing areas in the regions

Region Charcoal producing areas

�shanti ��uraǡ �ampong

�rong �hafo �tebubuǡ �intampoǡ �ea�aniǡ �pesi�aǡ �enchiǡ �echiman

Central Winneba

Eastern �fram plainsǡ ��osomboǡ 
emaniǡ

Western ��imǡ �luboǡ �ile ͻǡ �ar��aǡ �aboase

�olta ��atsi

Northern �upeǡ �e�iǡ �oleǦbamboiǡ �alaga

�pper �est Wa East, Sissala East, Sissala West

source: �biri an� �uta�or ͖͔͕͕Ǣ �urimuahǡ ͖͔͕͕Ǣ �lay et alǤǡ ͖͔͔͛
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2.3.3 Wood fuel raw material supply

2.3.3.1 Sources of wood for charcoal production
�n 
hanaǡ �oo� for charcoal pro�uction is usually obtaine� from the natural 
�egetation as �ell as from lan� clearing for farmingǡ especially in the yam 
pro�uction systems in the forestǦsa�anna transitionǤ �n some areas in the 
�intampo �orth �istrict �oo� for charcoal pro�uction is from sta�es �ispose� 
from yam pro�uction (�refo et alǤǡ ͖͔͕͖ an� �manor et alǤǡ ͖͔͔ Ȍ͙Ǥ �ome 
pro�uction is from Senna siamea woodlots in the coastal areas of the Central 
an� �olta �egions an� other pri�ately o�ne� plantations targete� for e�port 
pro�uction (
��Cǡ ͖͔͔ Ȍ͗Ǥ �ro�uction from logging resi�ues an� sa�milling 
�astes also pre�ails in forest areas as �ell as urban centres �here sa�milling 
acti�ities are commonǡ e�ample �umasi (	igure ͖ Ȍ (�biri an� �uta�orǡ ͖ ͔͕ Ȍ͕Ǥ �he 
use of bamboo for charcoal pro�uction has recently been intro�uce� among 
small scale pro�ucers (�����ǡ ͖͔͕ Ȍ͖Ǥ

�ccor�ing to �içerca Coopera�ione (͖͔͕͕Ȍǡ the main source of �oo� fuel is from 
the sa�annah ecosystemsǤ Charcoal pro�ucers are supplie� from three main 
sources namely:

͕Ǥ �oo� surpluses from felling to clear ne� agricultural lan�s inclu�ing 
rotational fallow systems

͖Ǥ 	allenǡ �ea� branches an� t�igs pic�e� oơ the groun�

͗Ǥ �ar�esting of li�e trees �irectly for fuel either intensi�ely (clear 
felling) or extensively (some form of selective harvesting) from 
uncultivated areas.

2.3.3.2 Charcoal species
Charcoal can be ma�e from both har��oo� an� soft�oo� speciesǤ �he �oo� 
species for charcoal are classifie� into soft an� har� base� on their perio� 
it ta�es to be con�erte� into ashesǤ �o�e�erǡ har��oo� species are usually 
preferre� because charcoal from such species has higher energy contentǡ 
burns slo�ly o�er longer perio�s an� often lea�es less ash resi�ue an� �ustǤ 
�ome tra�itional charcoal species are liste� in �able ͘ (�refo et al., ͖͔͕͖Ǣ �biri 
an� �uta�orǡ ͖͔͕͕ǡ �urimuah ͖͔͕͕Ǣ �lay et al.ǡ ͖͔͔͛Ǣ �manor et al.ǡ ͖͔͔͙Ǣ �mohǦ
�nguhǡ ͕͜͝͝ an� oosǡ et alǤǡ un�ate�ǡȌǤ �he most preferre� tra�itional species 
use� for charcoal pro�uction in the country inclu�e Anogeissus leiocarpus 
(kane), Vitellaria paradoxa (nkrakudua), Terminalia avicenioides (ongo). These 
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and others such as Milicia excelsa (odum), Nesigordina papaverifera (danta), 
Piptadeniastrum africanum (dahoma) and Khaya spp. (mahogany) are economic 
re� har� �oo� species that are also �esirable for timber an� are not rea�ily 
a�ailable in natural forest stan�s (�able ͘ȌǤ �ost the tree species are economic 
trees that are �alue� by rural people for their fruitsǡ �oo�ǡ me�icinal properties 
or their fuel�oo� an� charcoal properties (�manorǡ et alǡ ͖͔͔ Ȍ͙Ǥ �n �an�aniaǡ 
Monela et al, (͕ ͝͝ Ȍ͗ i�entifie� tree species of the genera Terminalia, Combretum, 
Brachystegia and Dalbergia as sources of high quality charcoal.

table 4: Some tree species used for charcoal production in Ghana

No Local name scientific name Characteristics Other uses

ͳ �aneȀ�e�a�ua
Anogeissus 
leiocarpus

�ar� Medicine, construction

ʹ Krankudua
Vitellaria 
paradoxa

�ar� -

͵ �etepreh - �ar� -

Ͷ Odum Milicia excelsa �ar�
Medicine, construction, 
furniture

ͷ Danta
Nesigordina 
papaverifera

�ar�
Medicine, chew stick, 
construction

 Kaku Lophira alata �ar� Construction

 Potrodom
Erythrophhleum 
ivorense/
guineensis

�ar�
Medicine, construction, 
furniture

ͺ Mahogany Khaya spp �ar�
Medicine, construction, 
furniture

ͻ Dahoma
Piptadeniastrum 
africanum

�ar�
Medicine, construction, 
furniture

ͳͲ Neem Azadirachta indica �ar� Medicine, furniture

ͳͳ Nkontan Uapaca guineensis - -

ͳʹ �atapupuo Cola gigantea - Medicine, furniture

ͳ͵ �portro�e - - -

ͳͶ Brenkraku - - -
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No Local name scientific name Characteristics Other uses

ͳͷ Esia
Petersianthus 
macrocarpus

- -

ͳ �acho - -

ͳ Krayie
Pterocarpus 
erinaceus

�ar�
Ornamental, forage, 
fire�oo�ǡ timber 
medicine

ͳͺ Kusia Nauclea diderrichii �ar� Medicine, furniture

ͳͻ Mango Mangifera indica Medicine

ʹͲ Nkachia - - -

ʹͳ Nkashie - - -

ʹʹ
���en��enaaȀ 
Odwe

Baphia nitida �ar� Medicine, tool handles

ʹ͵ Pinimi
Radophyllum 
caloph

- -

ʹͶ ��an�ompaboa - �ar� Medicine, furniture

ʹͷ Wudua - - -

ʹ Kako
Drepanocarpus 
lunatos

- -

ʹ Daniella Daniella spp

ʹͺ Senya Drum

ʹͻ Prekese
Medicine, food-
condiment

͵Ͳ Afzelia africana
Stake, lumber, 
fire�oo�ǡ �rum

͵ͳ ��an�opaboa Medicine

͵ʹ
Detarium 
microcarpum

	oo�ǡ fire�oo�ǡ lumber

͵͵ Burkea africana
Fodder, stake, lumber, 
fire�oo�ǡ me�icine

͵Ͷ Ongo
Terminalia 
avicenioides
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No Local name scientific name Characteristics Other uses

͵ͷ Denya
Cylicodiscus 
gabonensis

͵ Nyamedua Alstonia boonei

͵ Otennuro
Trichilia 
manadelpha

͵ͺ �a�apenpen
Rauvolfia 
vomitoria

Medicine

͵ͻ Esa kokoo Celtis Zen Keri

ͶͲ Kokrodua Pericopsis elata Lumber

Ͷͳ Pericopsis latifolia

Ͷʹ
Terminalia 
macroptera

Firewood, timber, 
medicine

Ͷ͵
Phyllanthus 
discoides

ͶͶ
Manilkara 
multinervis

Ͷͷ Cassia sieberiana
Timber, medicine, 
fire�oo�ǡ ornamentalǡ 
fibre

Ͷ
Hymenocardia 
laxiflora

Ͷ
Pseudocedrela 
kotschi

Ͷͺ Lophira lanceolata

Ͷͻ Lannea acida Forage, timber

source: �mohǦ�ngohǡ ͕͜͝͝Ǣ �manor et alǤǡ ͖͔͔͙Ǣ �lay et alǤǡ ͖͔͔͛Ǣ �biri an� �uta�or 
͖͔͕͕Ǣ �urimuahǡ ͖͔͕͕Ǣ �refo et alǤǡ ͖͔͕͖Ǣ oosǡ et al., undated.

2.3.3.3 Acquisition of woody material for charcoal production
�ccess to trees or �oo�y material for charcoal pro�uction is criticalǤ �s in�icate� 
in section ͖ Ǥ͖ abo�eǡ lan� an� tree tenure systems in 
hana �o not usually permit 
the lan�less an� migrant people such as the sisaala in the transition zone free 
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access to land and tree resources. Trees for charcoal if not from land owned 
by the pro�ucer has to be purchase� or ac�uire� at a fee or by some informal 
transaction bet�een the pro�ucer an� tra�itional authorities or lan� o�nersǤ 
�oo� from logging resi�ues an� sa�milling �astes are usually purchase�Ǥ

�n the �pper �est �egion of 
hanaǡ �urimuah (͖ ͔͕ Ȍ͕ reports that a �ariety 
of trees use� for charcoal pro�uction are har�este� from the natural forestǤ 
�he author also in�icate� that ͜͜Ψ of charcoal pro�ucers he sur�eye� use 
li�e stan�ing trees felle� in the natural forests (�hich confirms obser�ations 
made by Riçerca Coopera�ioneǡ ͖͔͕ Ȍ͕Ǥ �o fee is pai� for har�esting such treesǡ 
unli�e in the forest �one �here these resources are purchase� or pai� forǤ �his 
is because lands from which trees are harvested are usually family owned or 
communal lan�sǡ thus no permit is ac�uire� for e�ploiting resources from 
such lands.

2.3.4 Financing charcoal production
Commercial charcoal pro�uction is sometimes preǦfinance� by mi��lemenǤ 
�ost pro�ucers finance pro�uction from their o�n resourcesǡ mainly income 
from farming (�manor et alǤǡ ͖͔͔ Ȍ͙Ǥ

2.3.5 Charcoal processing technologies
�hroughout the �e�eloping �orl�ǡ charcoal is pro�uce� using earthen �ilns or 
mounds for carbonization referred to as the traditional earth mound technology 
(	igure Ȍ͛Ǥ �he �ilns are often built temporarily for each batch of pro�uction 
or cycleǤ �his technology has been critici�e� as not being technically eƥcient 
as it is believed to waste raw material. It is also labour intensive and destroys 
�egetation at the pro�uction site (�urimuahǡ ͖͔͕ Ȍ͕Ǥ �he con�ersion eƥciency 
ranges from ͕͘Ψ to ͖͔Ψ �epen�ing on the tra�itional metho� applie�Ǥ �he most 
eƥcient is the �issala metho� that is about ͖͔ΨǤ �espite this seemingly high 
eƥciency a lot of energy is lost �uring the con�ersion processǤ �mpro�ing on 
this will bring in its wake enormous savings in wood (Riçerca Coopera�ioneǡ 
͖͔͕ Ȍ͕

�he use of impro�e� �ilns built from earthen bric�s an� metal has also been 
intro�uce� in 
hanaǤ �hereas the earthen bric� �ilns are permanent o�ens 
statione� at a �esignate� pro�uction siteǡ the metallic �iln once built is 
transferrable an� simple to operateǤ �he bric� an� metal �ilns are reporte� 
to be �ery eơecti�e an� eƥcient as it minimi�es �aste of �oo� an� enhances 
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charcoal �uality (�nergy Commissionǡ ͖͔͕ Ȍ͔Ǥ �enceǡ the go�ernment of 
hana 
has recommen�e� its a�optionǤ

Traditional earth mound-
Daboase

�arth bric� �ilnǦ��atsiǦ	orum �etal �iln (�����Ǧ�aboasiȌ

Traditional earth mound: 
�isaalaǦ���

Earth brick kiln-Daboase 
(�����Ȍ

Metal kiln (Sudan)

Plate 1: Charcoal production technologies in Ghana

�espite its comparati�e a��antage o�er the tra�itional earth moun� 
technology, the initial investment cost for the acquisition of the brick and 
metal kiln remains a disincentive to its usage among traditional commercial 
pro�ucers (�nergy Commissionǡ ͖͔͕ Ȍ͔Ǥ �ccor�ing to �ason (͖ ͔͔ Ȍ͜ǡ small scale 
charcoal pro�ucers using this earth moun� technology on full time basis in 
some parts of the transition �one of 
hanaǡ pro�uce an a�erage of ͕͕Ǧ͕͙ ma�i 
bags per �ee�Ǥ �here is �irtually no information on comparati�e technical 
an� economic eƥciencies bet�een the bric� an� metal �ilns an� the earth 
mound technology.

2.3.6 Charcoal production process

enerallyǡ charcoal pro�uction in most �e�eloping countries is �one by stac�ing 
�oo� compactly in the �ugǦout pit or on the groun�Ǥ �he stac� is co�ere� �ith 
straw or other vegetation, and then buried under a layer of soil. It is ignited 
�ith burning embers intro�uce� at one or more points at the bottom of the 
stac�Ǥ �he burning process is carefully monitore� by opening an� closing a 
succession of �ent holes in the soil layer to �ra� the fire e�enly aroun� the 
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�oo� stac�ǡ heating the �oo� �hile burning as little of it as possible (	��ǡ 
͖͔͔ Ȍ͔ until the entire �oo� is carboni�e�Ǥ

�n 
hana the pro�uction process is as illustrate� in 	igure ͜Ǥ �he process 
commences �ith the i�entification of suitable treesǤ �he trees are then cut 
or harvested, sorted by diameter and stacked next to the burning site or 
transporte� o�er a �istance to the pro�uction siteǤ �he �oo� is then stac�e� 
into a �ugǦout earth pit or heape� on a relati�ely ƪat plain up to a reasonable 
height an� co�ere� �ith a layer of grassȀ lea�es an� san� lea�ing t�o �ery 
small openings for fire to be lit an� smo�e e�it respecti�elyǤ 	ire is then lit from 
the openingsǤ �fter the entire stac� of �oo� catches fireǡ the hole is seale� 
with small sticks and grasses.

Tree identification Tree cutting/felling

Transport wood to production site   

Digging of pit

Stacking or arranging of wood by size or 
length in the pit 

Sizing and packing of wood near production site

Covering with grass and soil & creating vents

Lighting fire 
Monitoring fire/burning process for 10-15 days

Racking of charcoal from soil 

Cooling

Packaging for sale

Stacking or arranging of wood by size 
or length In Brick or Metal kiln  

Lighting &
monitoring for 3 days 

Cooling & raking

Figure 8: Charcoal production process in Ghana (adapted from Lurimuah, 2011)

�he process is then closely monitore� both �ay an� night for about ͕͔Ǧ͕͙ �ays 
or a �ee� or t�oǡ (�epen�ing on the si�e of the heap or the amount of �oo�y 
material stac�e� an� the moisture content of the �oo�Ȍ for the entire heap to 
be con�erte� into the �ar� carboni�e� material calle� charcoalǤ �s the �oo� 
burns gra�ually into the re�uire� charcoalǡ series of �ents or openings are 
create� in the earth moun� to allo� proper �entilation an� continue� burning 
�uring the carboni�ation perio�Ǥ �na�e�uate �entilation either smothers the 
fire before the carboni�ation process is complete� or may cause o�er burningǡ 
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lea�ing only a pile of ashesǤ �he process of carboni�ing is complete� �hen 
smo�e from the pile stops an� coolsǤ �he pro�ucer ra�es an� separates the 
�irt an� �ebris from the ne�ly forme� charcoalǤ �his process ta�es t�o to 
four �aysǤ �he charcoal is fille� into �ute or synthetic bags (mini or ma�iȌ for 
saleǤ �t is estimate� that the entire pro�uction process from tree i�entification 
to pac�aging of the charcoal for sale usually ta�es up one month for full time 
commercial pro�uctionǤ

Charcoal pro�uction in the earth bric�s or metal �iln also e�ists in the country 
although uncommon an� not a�e�uately reporte� in the literatureǤ �o�e�erǡ 
the pro�uction process an� inputs re�uire� �ary slightly from that of the 
traditional system (Figure, 8).

2.3.7 Charcoal marketing and consumption

2.3.7.1 Packaging, transportation & distribution
Charcoal is often pac�age� in sac�s (ma�i ί ͔͘Ǧ͙͘�g in the transition an� ͙͔�g 
in the sa�annahȌ for �istribution by truc�s from pro�uction sitesǤ � truc� loa� 
of this comprises ͕͙͔ bags on a�erage (�asonǡ ͖͔͔ Ȍ͜ or ͔͔͗ bags per truc� 
loa� (�ombuǡ ͖͔͔ Ȍ͝Ǥ �he �uantity of bags per truc� loa� �epen�s of the si�e of 
the truc�Ǥ �he pro�uct is often transporte� o�er long �istances by roa� from 
pro�uction sites in relati�ely ol� �ehicles that are often o�erloa�e� (�late Ȍ͖Ǥ
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Plate 2: Trucks loaded with charcoal for distribution

�ccor�ing to �içerca Coopera�ione (͖ ͔͕ Ȍ͕ǡ o�er loa�ing in this manner poses 
great danger to other road users as well as causing deterioration in road 
infrastructureǤ �o�e�erǡ this is a common phenomenon for many other goo�s 
transporte� o�er lan� for interǦregional tra�e �ithin the country an� subǦ
regional across the borders to neighbouring countries. There are regulations on 
the use of o�er age� �ehicles an� o�erloa�ing of �ehicles for the transportation 
of goods but these are hardly adhered to or enforced.

�he magnitu�e of the �olume of pro�uction an� tra�e in charcoal �ithin 
and across regions in the country and across its borders is unclear. Riçerca 
Coopera�ione (͖ ͔͕ Ȍ͕ �istinguishes t�o streams of tra�ing in charcoal �ithin 
the borders of the country i.e. inter-regional and intra-regional trading. The 
interǦregional tra�e is �ominate� by me�ium to largeǦscale enterprises hauling 
charcoal across regions to main consuming centres mainly between the 
Savannah zone and the main urban cities in the country. It is estimated that 
͙͜ percent of the charcoal consume� in �umasiǡ �ccra an� �ema metropolis is 
from the sa�annah an� the transitional �ones of �shanti (�ampong an� ��ura 
�istrictsȌǢ �rong �hafo (�intampoǡ �ttebubuǡ an� ��orn�a �istrictsȌ an� the 
�fram �lainsǡ �hilst the remaining ͕͙ percent are from the coastal sa�annah 
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ecosystem. On the other hand, the intra-regional trade is dominated by 
small to me�iumǦscale enterprisesǡ mo�ing charcoal from �ithin the regions 
mostly from the supplying �illages to the consuming centresǤ �n �ccraǡ �umasiǡ 
�amaleǡ �olgatanga an� �aǡ charcoal may be pro�uce� from �ithin a ra�ius of 
͕͔ �m an� o�er �ery long �istances to supply urban �eman�Ǥ �ost househol�s 
in the urban centres generally �epen� on charcoal mar�ets that are �otte� 
all over, retailing small quantities by various units of un-standardized measure 
of saleǤ �o�e�erǡ charcoal mar�ets are uncommon in the rural areas because 
most househol�s gather fire�oo� from farms an� in the �il� to cater for their 
domestic energy needs (Riçerca Coopera�ioneǡ ͖͔͕ Ȍ͕Ǥ

� stu�y by ��
 (͖ ͔͔͘Ȍ sho�e� that 
hana is li�ely to consume more than ͖͙ 
million tons of �oo� fuel by the year ͖ ͔͖͔Ǥ �ccor�ing to the 	oo� an� �griculture 
�rgani�ation (	��Ȍ about si�ty nine percent of all urban househol�s in 
hana 
use charcoal for coo�ing an� heating an� the annual per capita consumption is 
estimate� at ͕ ͔͜ �gǤ �he total annual consumption for the country is estimate� 
at appro�imately ͔͔͛ǡ͔͔͔ tonsǡ of �hich ͔͗Ψ (͖ ͕͔ǡ͔͔ Ȍ͔ is consume� in the 
capitalǡ �ccraǤ �lsoǡ ͔͗ percent of 
hanaǯs rural an� urban househol�s �epen� 
solely on charcoal for their main coo�ing fuel an� further ͝Ǥ͖ percent use it 
as bac�Ǧup fuel source �hile ͙͙ percent use fuel �oo� for the same purposeǡ 
(�oyola �nergyǡ ͖͔͕ Ȍ͔Ǥ

2.3.8 Constraints in the charcoal supply chain
�he tra�itional charcoal supply chain is constraine� by a number of challengesǤ 
Two key constraints charcoal makers encounter are scarcity of suitable hard 
or hea�y �ensity �oo� species for �uality charcoal an� increase in �ust �hen 
a�ailable less suitable species are con�erte� into charcoalǤ Charcoal ma�ers 
indicated that charcoal dust reduces the quality and quantity of charcoal 
pro�uce� an� suggeste� support for establishment of �oo�lots �ith some 
�esirable species to o�ercome this problem (�refo et al., ͖͔͕ Ȍ͖Ǥ

�lsoǡ the ac�uisition of oƥcial permit for har�esting �oo� fuel from pro�uction 
forests is cumbersome and may be associated with high transaction costs. 
While wood fuel collectors generally are reluctant to travel long distances to 
�istrict 	orest �ƥces to ac�uire permitǡ lac� of capacity on the part of the 	�� 
to assessȀinspect e�ploration sites before issuing permits �elays the processǤ 
	urtherǡ many charcoal pro�ucers are not in coǦoperati�esǤ �enceǡ are not 
properly connecte� to ai� in coor�ination of resource ac�uisition an� supply 
of charcoal pro�ucts (�refo et al., ͖͔͕ Ȍ͖Ǥ
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�ra�ers on mar�ets also report of poor �uality of charcoal supplie� often 
resulting in pro�uction of heaps of charcoal �ust on such mar�ets (�lateǡ Ȍ͖Ǥ 
�lso the price per unit of charcoal is increasing by the �ayǤ �he tra�ers ha�e 
ina�e�uate financial capital for business operations an� often encounter 
untimely supply from the pro�uction areasǤ �imilarlyǡ consumers e�presse� 
concerns �ith poor �uality an� high prices of charcoal (�biri an� �uta�orǡ ͖ ͔͕ Ȍ͕Ǥ

Plate 3: Heap of charcoal dust on an urban market

source: �biri an� �uta�orǡ ͖͔͕͕

2.4 The e�ect of wood fuel and charcoal production 
on the environment

�aturallyǡ any �isturbance from natural a��ersities an�Ȁor anthropogenic 
factors including farming, logging, wood fuel extraction, hunting, bush 
burningǡ o�er gra�ingǡ �il� fireǡ etcǤ alter bio�i�ersity in any ecosystemǤ �in�t 
et alǡ (͖ ͔͔ Ȍ͜ reports significant �iơerences in species compositions in farme� 
par�lan� an� a nearby ecologically intact forest reser�es in �igeriaǡ �ur�ina 
Faso, Mali, Niger and Senegal.

�imilarlyǡ treeǦcutting for fuel�oo� particularly in sa�annah ecosystems 
of 
hana can potentially ha�e a��erse ecological impact on such systemsǤ 
Change in species compositions are li�ely as cutting inƪuences the sur�i�al 
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an� repro�uction of preferre� fuel species relati�e to less preferre� speciesǤ 
	urtherǡ tree species �hich �o not coppice may �isappear altogetherǤ �ome 
tree species may ha�e recalcitrant see�s �ith lo� probabilities of regenerating 
naturallyǤ �lso charcoal an� fuel�oo� pro�ucers rely mainly on the natural 
�egetation for their �oo� supplies �ithout any eơorts to plant or nature 
�esirable speciesǤ �hus certain �oo� fuel species such as mahogany has 
become scarce in the sa�annah belt of 
hana for the past �eca�e (�abi an� 
�organǡ ͖͔͔ Ȍ͖Ǥ �n the �a �ast an� the �issala �istricts of the �pper �est 
�egion �urimuah (͖ ͔͕ Ȍ͕ obser�e� that trees are usually cut at ͔͘ cm abo�e the 
ground level with axes, cutlasses and chainsaws. Such harvesting methods 
may impe�e tree re�u�enation or coppicingǡ since the entire stems of the trees 
are often cutǦoơ hapha�ar�lyǤ

�o�e�erǡ stu�ies �one by �manor et alǤǡ ͖͔͔͙ in the �intampo �orth �istrict 
indicate that tree stands burnt and used as yam stakes on farms and later 
har�este� for charcoal pro�uction regenerate� from coppice gro�thǤ �ost 
of the �ominant charcoal species coppice� profuselyǤ �hese inclu�e� Ficus 
exasperata (pruȌǡ Nauclea latifolia (kankano), Pseudocedrela kotschyi, Burkea 
africana, and Pericopsis laxiflora. The authors observed that regeneration was 
faster on newly cleared farms abandoned after one-two years of cultivation 
than those that ha�e been culti�ate� continuouslyǤ �lsoǡ �ithin a perio� of 
͚Ǧ͕͔ years most of the species are able to regenerate to a si�e in �hich they 
can be reǦ e�ploite�Ǥ �he authors argue� that charcoal pro�uction in the 
�imtampo �orth �istrict �oes not necessarily �estroy the en�ironment as 
�oo� use� is burnt sta�e from yam farms an� most of the species coppice or 
regenerate easily.


enerallyǡ some measures ha�e been pursue� by the go�ernment of 
hana 
an� other agencies to re�uce pressure on the natural forest stan� an� ensure 
sustainable use of available wood fuel resources in the country. These include:

Ȉ �romotion of planting of trees

Ȉ Campaign for the use of �i�uefie� �etroleum 
as (��
Ȍ

Ȉ �a�ationǡ such as the intro�uction of stumpage royalties on fuel 
wood trade.

Ȉ �an on the fell of some tree species e�en �hen they are on farmlan�Ǥ

Ȉ �ntro�uction of �oo� fuel conser�ing �e�ices (
yapa coal potǡ etcǤȌǤ

Ȉ �ntro�uction of mo�ern charcoal pro�uction techni�ues (metal Ƭ 
earth kilns)
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�o�e�erǡ these measures ha�e not contribute� a�e�uately to relie�e the high 
�eman� for �oo� fuel in the countryǤ �rnol� an� �ersson (͖ ͔͔ Ȍ͗ emphasi�e� 
that both rural an� urban ��ellers in some �e�eloping countries ha�e 
�e�elope� a strong preference for the use of charcoalǤ �s a result any attempts 
to ban the pro�uction or the use of charcoal �ill be unsuccessful mainly �ue to 
the interplay of socioǦeconomic interestsǤ

2.5 Gap in knowledge
�espite the attempt to put in place a �raft bioǦenergy policy to pro�i�e 
the frame�or� for eƥcient utili�ation an� sustainable supply of �oo� fuel 
resources, Riçerca Coopera�ione (͖ ͔͕ Ȍ͕ǡ reports that 
hana har�ly has a formal 
�oo� fuel policy neither �oes the country ha�e accurate an� consistent �ata 
on �oo� fuels to gui�e policy formulation an� planningǤ 	urtherǡ there are 
no comprehensi�e an� consistent �ata on the stoc�s of �oo� fuels a�ailable 
in the country by ecological zone, neither are there any data on the levels 
of �oo� fuel consumption by the �arious sectors of the national economyǤ 
�t the macro le�elǡ aggregate �ata are inferre� from �ery �ea� �atabaseǡ 
�hich �oes not pro�i�e any meaningful basis for planningǤ �lsoǡ there are no 
e�plicit statutory regulatory mechanisms to gui�e the �oo� fuel business 
at the �istrict le�elsǤ �lthough some �istrict �ssemblies ha�e byeǦla�s to 
regulate �oo� fuel mar�eting in the form of le�iesǡ the entire operations from 
pro�uction through transportation to mar�eting remains unregulate�Ǥ ��en 
�here le�ies e�istǡ the compliance an� enforcement are �ery �ea� �ith less 
than ͕͜ percent compliance rate (�içerca Coopera�ioneǡ ͖͔͕͕ citing �a�annah 
�esource �anagement �rogamme �eportǡ ͖͔͔ Ȍ͕Ǥ

�ther pertinent gaps in the information on �oo� fuel an� charcoal enterprises 
aside unreliable data include lack of information on the following:

͕Ǥ Comprehensi�e analysis of the �alue chain for charcoal in the countryǤ

͖Ǥ �il�icultural management an� regeneration of the natural �egetation 
for �oo� fuel an� charcoal pro�uctionǤ �hus pro�ucers often ha�e 
very little knowledge or none on silvicultural management of wood 
resources har�este� for charcoal pro�uctionǤ

͗Ǥ �he potential or establishment of �oo� fuel plantations for charcoal 
pro�uctionǡ although some attempts for cassia plantations ha�e been 
intro�uce� in coastal areas in the Central an� �olta regions by �o	�ǡ 
	�� an� 	orum pro�ect in the country
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͘Ǥ Carbon se�uestration potential of �oo� fuel plantations

͙Ǥ Compilation on the sil�ilicultural an� energy characteristics of a�ailable 
species for �oo�fuel an� charcoal to gui�e the use of alternati�e 
species in charcoal pro�uction

͚Ǥ �ation�i�e supply an� consumption tren�s for �oo� fuel an� 
charcoal to estimate the magnitu�e of supply an� �eman� �ithin the 
country and across its borders overland

Ǥ͛ 
eneral economics of charcoal pro�uction �ith a�ailable technologies 
from natural �oo� fuel resources an� plantation pro�uction

͜Ǥ Comparati�e technical an� economic pro�uction eƥciencies of the 
impro�e� charcoal burning �ilns o�er the tra�itional earth moun� 
technology

2.6  Conclusions
��er the yearsǡ charcoal pro�uction has been an important li�elihoo� 
acti�ity for most rural communities particularly �ithin the transition �one 
an� sa�annah �oo�lan�sǡ as urban �eman� increasesǤ �he e�pansion of 
charcoal pro�uction has been of great concern since the early ͖͔͔͔ as this 
acti�ity is percei�e� to contribute significantly to �eforestationǤ �ccor�ing 
to �ro�n an� �manor (͖ ͔͔ Ȍ͚ this necessitate� the intro�uction of a ban or 
control on charcoal pro�uction in intensi�e charcoal pro�uction areas in the 
�intampo area in the transition �one of 
hanaǤ �he controls focuse� on the 
intro�uction of impro�e� technologies for more eƥcient burning of charcoalǡ 
an� encouraging pro�uction from �oo�lot but this �i� not materiali�eǤ

�his literature re�ie� has re�eale� that literature is replete �ith information on 
the charcoal supply chain in 
hanaǤ �he in�ustry is a �ey source of li�elihoo�s 
for many actors in the supply chain an� pro�uction is largely base� on �oo�y 
resources in natural stands. Conversion of wood is largely by the traditional 
earth moun� technologyǤ �o�e�erǡ �uantitati�e empirical information on 
pro�uction �olumesǡ magnitu�e of resource ƪo�s among othersǡ upon �hich 
policies for sustainable �e�elopment of the in�ustry coul� be base�ǡ is limite�Ǥ 
�lsoǡ har�ly any comprehensi�e research has been un�erta�en to assess the 
sil�icultural an� energy characteristics of species use� in charcoal pro�uctionǡ 
rate of e�tractionǡ regeneration potential an� the li�e for the �e�elopment of 
appropriate sil�icultural regimes for sustainable management of �oo� fuel 
resources in the country. The suitable raw material base for charcoal burning 
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is �ecliningǤ �enceǡ pragmatic steps nee� to be ta�en to safeguar� the ra� 
material base �hile consi�ering the promotion of the charcoal enterprise for 
li�elihoo� enhancement an� po�erty alle�iationǤ

There is also the need to extend knowledge on the management of wood fuel 
resources to local communities �ho �epen� perpetually on these resources 
for livelihood. Producers need to know resource stocks available and how they 
can manage stoc�s as �ell as gro� the resource to sustain pro�uctionǤ

� multiǦsta�ehol�er platform is re�uire� to organi�e �oo� fuel an� charcoal 
actorsǡ inclu�ing pro�ucersǡ tra�ers an� transporters as �ell as rele�ant 
go�ernment an� nonǦgo�ernmental agencies in the sector for policy planningǤ 
�he platform may be rele�ant in �iscussing policy issues relate� to the pro�uction 
an� regulation of ra� material an� pro�ucts at the �istrict an� national le�elsǤ 
The creation of local charcoal management board at the district level could aid 
in the regulating of charcoal pro�uction an� also increase economic returns 
for charcoal pro�ucersǤ �ey members of the charcoal management boar� an� 
linkages could be as illustrated in Figure 9.

Charcoal
Management

Board

Wood fuel & 
Charcoal 
Producers

Traditional
Authority

Forestry
Commission

District
Assembly

Energy
Commission

Environmental 
Protection 
Agency

Min. of Food 
& Agric.

Wood fuel transporters & 
middlemen resident in 
the district

Figure 9: Members of district level charcoal management board
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3  AN ANALYSIS OF THE GHANAIAN 
CHARCOAL VALUE CHAIN

Summary
Charcoal and firewood constitute the most important energy forms in Ghana. 
Charcoal production, transporting and marketing employs and serves as a 
source of livelihood to many households. This study analyzed the charcoal value 
chain in Ghana based on information gathered from the Afram plain and Ejura 
Sekyeredumase Districts in the Eastern and Ashanti Regions respectively. The study 
specifically entailed an analysis of key marketing channels and actors involved in 
the charcoal value chain, the coordination between the actors and how the costs 
and benefits of value added is distributed between the different actors. 318 value 
chain actors comprising 204 producers, 32 transporters and 82 marketers were 
randomly selected and interviewed using semi-structured questionnaires as well 
as focus group discussions.

Charcoal production was found to be an important economic activity in the 
study area. Along the value chain males dominated the production (88.2%) and 
transporting (100%) aspect of the chain while the females controlled the marketing 
(93%). Charcoal production was found to be more tedious than the marketing 
aspect. Trees with dense or heavy wood are preferred for charcoal but due to 
scarcity producers move from one community to another in search for such trees. 
The high demand for charcoal is a key driver to charcoal production as there is 
ready market for the product. Demand for charcoal is inelastic as consumers are 
prepared to pay double the price. The availability and price difference of charcoal 
compared to LPG, electricity and other petroleum products, contribute to the 
inelastic nature of charcoal. Determining the charcoal performance, it was found 
that the market is opened although it is not formal. Trade of charcoal between 
the producers and marketers was found to be built on trust. Producers enjoy 40% 
of the price spread in the value chain while, the other participants in the chain 
enjoy the remaining 60%. The producers receive only 13.3% of the producers share 
with the remaining 26.6% being production cost. Comparing percentage share 
from the price spread, the marketers and transporters are better off with profit 
than the producers.

Unavailability of trees, poor road network and harassment from police are the 
major challenges encountered along the chain. Establishing woodlots coupled 
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with effective and comprehensive straightforward approach that recognizes the 
interdependencies between the different segments of the chain will enhance the 
charcoal value chain in Ghana.

3.1  Introduction
Charcoal is pro�uce� from fuel �oo�Ǥ �all et alǤǡ (͕ ͝͝ Ȍ͚ estimate� that about 
͕͔͔ metric tons of charcoal is pro�uce� annually �orl��i�eǡ although this 
figure may be regar�e� as a conser�ati�e estimateǤ Charcoal is mostly pro�uce� 
from forestry resi�ues resulting from the e�pansion of agriculture an� pasture 
lan�ǡ �aste from �oo� processing sa�mills an� forestryǯs thinning an� more 
professionally from biomass plantationsǤ Charcoal pro�uction is an integral 
part of the informal economy of many �e�eloping countries an� utili�e� by 
small scale operators in�ol�ing a large number of small farmers an� rural poor 
peopleǤ �u�u et al., (͖ ͔͕ Ȍ͕ in�icate� that the primary energy supply in 
hana is 
base� on biomassǡ mainly fire�oo� an� charcoal si�ty four percentǡ petroleum 
t�enty se�en percent an� electricity nine percentǤ �he a�erage annual energy 
consumption an� primary sources in 
hana in the year ͖͔͔͔ is presente� in 
�able ͙Ǥ

table 5: Annual energy consumption in Ghana

Electricity Oil and derivatives Charcoal wood fuel

ǡͺ͵ͺǡͲͲͲ ��h ͳǡͲͻͷǡͲͲͲ �onnes
ͳǡͲͲͲǡͲͲͲ �onnes ͺǡʹͲͲǡͲͲͲ �onnes

ͳͲǡͲͲǡͲͲͲm͵ ͳͲǡͻͲͲǡͲͲͲm͵

ͺǤͲΨ ͳ͵ǤʹΨ ͶͶǤΨ ͵ͶǤʹΨ

ͶǡͳͲͲ ��� ͳǡͲͻͷǡͲͲͲ ��� ͵ǡͶͷǡͲͲͲ ��� ʹǡͺͲǡͲͲͲ ���

source: 
hana �nergy Commission ͖͔͔͔ 
(��� ί �ons of �il e�ui�alentȌ

�ccor�ing to �u�u et alǤǡ (͖ ͔͕ Ȍ͕ǡ energy �eman� in 
hana has increase� 
significantly in recent times as a result of population increase an� urbani�ationǡ 
a��ing thatǡ the increase� �eman� isǡ ho�e�erǡ more pronounce� in the 
consumption of �oo� fuelǡ particularly �oo� charcoalǤ Charcoal happens to 
be the most used energy in Ghana. There is a kind of ladder of energy sources 
in the urban areas that people generally climb as their income increasesǣ from 
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fire�oo� at the bottomǡ through charcoalǡ �erosene an� ��
ǡ to electricity at 
the top (�ammen an� �e�ǡ ͖͔͔ Ȍ͙Ǥ

3.1.1  Concept of value chain
�alue Chain is �efine� as full range of acti�ities �hich are re�uire� to bring a 
pro�uct or ser�ice passing through the interme�iate phases of pro�uction to 
�eli�ery to consumers an� final �isposal after use (�aplins�y (͖ ͔͔ Ȍ͔Ǥ �ellî (͖ ͔͕ Ȍ͗ 
also e�plaine� �alue chain a set of inter�epen�ent economic acti�ities an� to a 
group of �ertically lin�e� economic agentsǡ �epen�ing on the scope of the stu�yǤ 
The focus of analysis can be on the activities or on the agents. Nevertheless, a 
�alue chain starts �ith the pro�uction of a primary commo�ity an� en�s �ith 
the consumption of the final pro�uct an� it inclu�es all the economic acti�ities 
un�erta�en bet�een these phases such asǣ processingǡ �eli�eryǡ �holesalingǡ 
an� retailing (	igure ͕ Ȍ͔Ǥ �lthough there are �iơerent approaches for �alue 
chain researchǡ �chipmannǡ (͖ ͔͔ Ȍ͚ state� that institutional an� other aspects 
like legal framework need to be considered in the value chain.

ConsumptionRetailingWholesalingTransportingCharcoaling
Wood 

production

Figure 10: A visual representation of different aspects and actors of a value chain
source: �urererehe et alǤǡ ͖͔͕͕

�here may be �ariable number of actors in any one �alue chain �epen�ing on 
the pro�uct typeǤ �n the �alue chain each actor is customer of an upstream 
actor as �ell as supplier of a �o�nstream one belonging to the chainǤ �he actor 
can be a physical person such as a pro�ucerǡ a farmerǡ a tra�erǡ a consumerǡ 
etcǤǡ or a legal entityǡ for e�ampleǡ an authority or a �e�elopment organi�ationǤ 
�ccor�ing to 
ereƥǡ (͖ ͔͔͘Ȍ the �alue chain consists of fi�e �imensions 
comprising technical structureǡ the actors in a chainǡ the territorialǡ the input 
output an� the go�ernance structureǤ �uestions of ho� pro�uction is �oneǡ 
�ho participates at �hich stageǡ �here �o the �iơerent stages ta�e placeǡ ho� 
they are lin�e�ǡ �ho has �hich benefits among other are ans�ers pro�i�e� 
when the various structure of the chain is analyzed. These answers are required 
to fin� the rele�ant points of inter�ention for a successful integration of poor 
population sectionsǤ
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�n 
hanaǡ charcoal �alue chain plays a �ery significant role in the economyǡ 
employing many househol�s �irectly an� in�irectlyǤ �he charcoal �alue chain 
also plays a significant role in the en�ironmental sector in 
hana �ith �oo� 
for pro�ucing charcoal consuming great proportions of the countryǯs energy 
balanceǤ �he analyses of the sector allo� for e�ploration of the opportunities in 
the sector an� �isco�er �hat a��e� �alue coul� be pro�i�e� �ith a �alue chain 
inter�entionǤ �n or�er to impro�e the charcoal �alue chainǡ it is important that 
the �ey sta�ehol�ersǡ their rolesǡ acti�itiesǡ relationships to other sta�ehol�ers 
an� constraints are clearly �efine�Ǥ 	urthermoreǡ it is important to be a�are 
of rele�ant policies an� regulations an� possible areas of inter�entionǤ 	or 
policies to be eơecti�eǡ a comprehensi�e approach is nee�e� that recogni�es 
the inter�epen�encies bet�een the �iơerent actors in the charcoal �alue chain 
as well as taking into account various multitude dimension such as economics, 
social, etc.

3.1.2  Structure of the report
�his report broa�ly entails an analysis of the �ey mar�eting channels an� actors 
involved in the charcoal value chain, the coordination between the actors in the 
chain and the distribution of costs and revenues from value addition between 
the �iơerent actors as the pro�uct mo�es from the pro�ucer to the consumerǤ 
�he report co�ers a brief intro�uction to the charcoal sector in 
hana an� 
at global le�elǡ re�ie� of rele�ant literatureǡ stu�y ob�ecti�esǡ �escription of 
the main features of the study area, methods of data collection and analysis, 
fin�ingsǡ �iscussion an� conclusionǤ

3.2  Methodology
�he stu�y �as con�ucte� in the �fram �lains an� ��ura �e�yere�umase �istricts 
in the �astern an� the �shanti �egions respecti�elyǤ �he �istricts are t�o of 
the ma�or charcoal pro�ucing �istricts in the southern sector of the countryǤ 
�he bioǦphysical characteristics of the �istricts are presente� in �able ͚Ǥ



46

table 6: Characteristics of Study Area

Characteristics Afram Plains Ejura/ Sekyeredumase

Location

Located in the Northern 
Ǧ most part of the 
Eastern Region.

Located between Latitudes 
o ͶͲ� � an� Ͳ ͳͲǯͳ �Ǣ 
longitu�es Ͳ� ͶͲ� � an� Ͳo 
ͳͲ� �

�orthern part of the �shanti 
Region

longitu�es ͳǏͷ� an� ͳǏ͵ͻǯ � an� 
latitu�es Ǐͻǯ � an� Ǐ͵ǯ�

Land size ͵ǡͷͷͻs�Ǥ �m ͳǡͺʹǤʹs�Ǥ�m

�opology
Generally of low lying lands. 
Ͳ metres to ͳʹͲ metres 
above sea level

Fairly rolling with valleys and 
pea�sǤ ��eragelyǡ the �alleys 
ha�e a �epth of about ͳ͵ͷm 
�hilst the pea�s rise to about 
͵ͳͷm abo�e sea le�el

�egetation

Falls within the forest-
savannah transition zone 
an� �ith certain parts 
having savannah wood land

Transitional zone of the semi-
deciduous forest and Guinea 
Savannah zones. The northern 
part is co�ere� �ith sparse 
derived deciduous forest 
vegetation

Climate

�iǦmo�al rainfall patternǤ 
�nnual rainfall ranges 
bet�een ͳͷͲͲ to ʹͲͲͲmm 
an� ͻͲͲ to ͳ͵ͲͲmm for 
the pea� an� lean perio� 
respecti�ely

�iǦmo�al pattern in the south 
and the uni-modal in the north. 
�nnual rainfall �aries bet�een 
ͳǡʹͲͲmm an� ͳǡͷͲͲmmǤ

�oil type

�oil is �aplic lu�isols 
constituting o�er ͶͲΨ of the 
land area and belong to the 
��ura �eriesǤ

Soils in the district are of the 
�a�annah �chrosol type �hich 
is mainly ma�e up of san�y loam 
or clay.

source: 
hana �istrictsǡ ͖͔͕͗
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3.2.1 Data collection
Primary and secondary data have been made used in the study. Both 
�ualitati�e an� �uantitati�e primary �ata �as collecte� from the �arious 
agent or actors of the �alue chain base� on structure presente� in 	igure ͕͕Ǥ 
�he figure illustrates the basic agents or actors an� correspon�ing cost items 
associate� �ith acti�ities un�erta�en in the chain as the pro�uct mo�es in the 
ra� material form through carboni�ation into charcoal for transportationȀ
�istribution to mar�ets an� to the final consumerǤ �he figure is a�apte� from a 
�escription of the charcoal �alue chains in �gan�a an� ��an�a (�eppǡ un�ate� 
and Murererehe et al., ͖͔͕ Ȍ͕ an� base� on an un�erstan�ing of the 
hanaian 
charcoal supply chain �escribe� in Chapter t�o of this reportǤ

Cost of wood material
- Permit/fee for 

access
- labour for 

harvesting
- labour for gathering
- Transportation to 

production site 
–unloading  

Trees/Feedstock

Carbonization cost
- Production 

materials 
(pittingȀ�ilnǡ fireǡ 
soil/grass, rake)

- stacking labour
- Packaging (sacks, 

labour)

Charcoal Producer

Handling cost 
- Transportation 

charges
- Waybill 

(loading)
- Road toll
- Market toll 

(discharging 
load)

Transporter

Storage space
Market toll

Wholesaler

 Storage space
 Market/table 

top toll 

Retailer

 Transport to 
point of use

Consumer

Figure 11: Basic components in a charcoal value chain (Adapted from Sepp, S. 
Undated and Murererehe et al., 2011)

�he �iơerent charcoal �alue chain actors �ere inter�ie�e� �ith �uestionnairesǤ 
Observations of the activities of the actors in the chain were also made. In 
a��itionǡ e�pert inter�ie�s �ere con�ucte�Ǥ �he sample of respon�ents 
inter�ie�e� is presente� in �able Ǥ͛

table 7: Sample collected for the study

Actors
Ejura Sekyeredumase 
District

Afram Plains 
District

Total

Producers ͻ ͳͲͺ ʹͲͶ

�ransporters ʹͲ ͳʹ ͵ʹ

Marketers (wholesalers 
and retailers)

ͷ ͳ ͺʹ
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�he �ata collection �as un�erta�en from 	ebruary to �archǡ ͖͔͕͗Ǥ � semi 
structure� �uestionnaire �as use� to collect rele�ant primary �ata from 
charcoal pro�ucersǡ transportersǡ �holesalers an� retailers base� on their 
recall of activities and associated costs and revenues. The questions were 
administered in local language Akan. 	ocus group �iscussions �ere also hel� 
�ith respon�ents ma�e up of charcoal pro�ucersǡ transportersǡ mar�eter an� 
consumers using a chec�listǤ �uring the inter�ie� care �as ta�en to e�plain the 
ob�ecti�es of the stu�y to the respon�ents an� to a�oi� un�ante� informationǤ

3.2.2  Data analysis
�he analysis of the �ata collecte� in�ol�e� simple �escripti�e statistical tools 
li�e a�eragesǡ percentagesǤ �rice sprea� �as �etermine� by computing the 
�iơerences bet�een the prices recei�e� by the pro�ucers an� prices pai� by 
the consumer.

�rice sprea� ί �pǦ�f

Where,

�p ί prices pai� by the consumer

�f ί prices recei�e� by the pro�ucer

3.3  Results and discussion
�he charcoal �alue chain is ma�e up of many �iơerent sta�ehol�ers �ho 
participate in the follo�ing acti�itiesǣ charcoal pro�uctionǡ transportingǡ 
�ar�eting (�holesaling an� retailingȌǡ an� consumptionǤ �he purpose 
of mapping is to outline the �iơerent sta�ehol�ers from pro�uction 
to consumptionǤ

3.3.1  Characteristics of actors in the Ghanaian charcoal value 
chain

3.3.1.1  Charcoal producers
Charcoal pro�uction �as i�entifie� as one of the most remunerati�e among 
the forest relate� acti�ities an� also constituting a ma�or source of income an� 
employment among in�i�i�uals in the stu�y areasǤ �n the stu�yǡ t�o �istinct 



49

groups of charcoal pro�ucers are noticeableǤ 	irstǡ there are farmers who 
pro�uce charcoal as part of secon�ary acti�itiesǤ �he secon� group comprises 
of charcoal ma�ing specialists for �hom charcoal ma�ing forms their primary 
acti�ityǤ 	rom our fiel� sur�ey con�ucte� among the rural communitiesǡ it �as 
note� that because charcoal pro�uction is consi�ere� illegalǡ many people 
�ere reluctant to �iscuss their charcoal ma�ing acti�itiesǤ 	rom the stu�y ͜͜Ǥ͖ 
Ψ of the pro�ucers �ere males �hile the remaining ͕͕Ǥ͜ Ψ �ere femalesǤ 	igure 
͕͖ǡ sho�s the gen�er composition in charcoal pro�uctionǤ �ra�itional charcoal 
ma�ing is a �ery te�ious operation an� re�uires an intimate practical �no�le�ge 
of the principles of combustionǤ �he pro�ucers in�icate� that acti�ities in�ol�e� 
in charcoal pro�uction such as cutting �o�n treeǡ pac�ing treesǡ casting san� 
an� grass o�er the pille� �oo� an� setting fire is labor intensi�e an� muscular 
in nature therefore �iƥcult for the females to un�erta�e such acti�itiesǤ �t is of 
no �oubt that the females are fe� in charcoal pro�uctionǤ
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Figure 12: Gender of charcoal producers
Source: 	iel� �ur�eyǡ ͖͔͕͗

�he a�erage age of charcoal pro�ucers �as ͙͗ yearsǡ ranging from ͕͝Ǧ͛ ͔ yearsǤ 
	iftyǦthree percent of the pro�ucers ha� no formal e�ucationǡ ͕͚Ǥ͖Ψ ha�e ha� 
e�ucation to the primary le�elǡ �hile ͖͗Ǥ͙ Ψ ha� up to unior �econ�ary �chool 
(��Ȍ an� ͚Ǥ͘Ψ up to the �enior �igh �chool le�el (���Ȍ (	igure ͕ Ȍ͗Ǥ �lthough 
half of the pro�ucers �ere not formally literateǡ they in�icate� that this �i� 
not ha�e any eơect on their s�ills an� outputǡ since the technology an� s�ills 
re�uire� are not �iƥcult to learnǤ �atherǡ perfection comes �ith practiceǤ
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Figure 13: Educational level of producers
Source: 	iel� �ur�eyǡ ͖͔͕͗

�lmost all charcoal in the country is pro�uce� in the rural areasǤ �he ma�ority 
of the pro�uction occurs for commercial reasons as in the rural areas fire�oo� 
is mostly use� for coo�ingǤ Charcoal pro�uction is more or less a �eroǦcost 
acti�ity �ith most pro�ucers collecting �oo� for freeǡ use their o�n labour 
and make a negligible initial investment to buy the basic tools required to set 
up the acti�ity (iǤeǤ a�eǡ macheteǡ hoeǡ sho�el an� for�ȌǤ �ith the stoc�s of 
ra� material at a highest rate of �epletionǡ charcoal ma�ers currently nee� to 
tra�el o�er long �istances to procure �oo� for burningǤ

Charcoal pro�ucers access their �oo� for charcoal from many sourcesǡ but 
mainly from three sources, own farms, forest and both own farm and forest. 
�t �as obser�e� that ͚͘Ψ of the pro�ucers access their �oo� from their o�n 
farmsǤ ͕͘Ψ access their �oo� from both the forest �hile the remaining ͖͖Ψ get 
their wood from the forest.

Forest

Own farm

Both own farm and forest

22%

64%

14%

Figure 14: Source of wood for charcoal production
Source: 	iel� �ur�eyǡ ͖͔͕͗

Preference and suitability of trees used for charcoal burning varies with the 
typeǡ si�eǡ a�ailability an� accessibility of the tree speciesǤ �he respon�ents 
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in�icate� that large tree species �ith high caloric �alues are the most preferre�ǡ 
�ue to the large �uantity of �ense an� har� charcoal they pro�uce from them 
if such tree characteristics are not easily available or accessible, other tree 
species �ith lo� calorific �alues are use� as �ellǤ

�he pro�uction of charcoal re�uire e�perience an� constant practiceǡ some 
of the charcoal pro�ucer ha�e been in the pro�uction business for o�er fourǡ 
�hile the least person ha�e spent a year in charcoal pro�uctionǤ �he a�erage 
e�perience in charcoal pro�uction is ͕͔ yearsǤ �ost of the charcoal pro�ucers 
leant it from frien�s although fe� ha�e charcoal pro�uction as their family 
business that is seen to be running through their older generations till date. 
�ccor�ing to the sur�eyǡ charcoal ma�ing specialists for whom charcoal making 
forms their primary �o not spen� more �ays in ma�ing charcoal on a�erage 
an� also much more eƥcient �ue to their e�perienceǤ

�ccor�ing to pro�ucersǡ the most important factor moti�ating their 
in�ol�ement in charcoal pro�uction is the fact that charcoal is a commercial 
pro�uctǡ �ith a large mar�et rea�y to absorb the entire pro�uctionǤ Charcoal 
pro�ucers �ith a cycle of pro�uction in a month can pro�uce ma�imum output 
of ͔͔͛ mini bags (͙͔�gȌ �hich �ith an a�erage output of ͕͚͘ mini bags (͙͔�gȌǤ 
Charcoal pro�uction pea�s mostly in the raining season in the month of �prilǦ
�ugust as in�icate� by the pro�ucerǤ �he pro�ucer further in�icate� that 
�uring that perio� grass for co�ering the pile� �oo� for charcoal is rea�ily 
a�ailable more so it �ery easy to �ig an� cast soils onto the pille� �oo�Ǥ �espite 
high pro�uction �uring such perio� getting charcoal from pro�uction site is a 
challenge �ue to the poor roa� net�or�Ǥ

�nly ͖͔Ψ of the pro�ucers inter�ie�e� �o transport their charcoal up to 
�holesalersȀ retailers in the city of �ccra an� �umasiǤ �hey usually �o this only 
�hen their close relations (parentsǡ �ifeǡ husban�s etcǤȌ act as �holesalersȀ 
retailers in the ma�or cities an� also there is the opportunity to retain a higher 
margin of profit thereǤ �he income generate� from charcoal businesses has 
significant a��antages to both �omen an� menǤ �he cash income is typically 
use� to satisfy family nee�s such as paying school feesǡ me�ical care an� 
investment for agriculture.

	in�ings from the stu�y sho�e� that some charcoal pro�ucers act as noma�sǡ 
moving from village to village, community to community, region to region in 
search for �oo� to pro�uce charcoalǤ elo� Charcoal pro�ucerǯs mo�ement in 
search for trees from one community to another to pro�uce charcoalǤ
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Figure 15: Communities visited and number of years spent by a charcoal 
producer
Source: �uthorǯs constructǡ ͖͔͕͗

Challenges encountered by producers
�he �ey the constraints crippling the acti�ities of charcoal pro�ucer is the 
unavailability of wood for burning. Producers indicated that there has been 
a �rastic �ecline in the �uantity of charcoal pro�uce� no� compare� to �hat 
�as pro�uce� half a �eca�e agoǤ �ro�ucers pre�ict a blea� future for the 
in�ustry as ͙͛Ψ of them anticipate a �ecline in pro�uction �olume in the near 
futureǤ �his they attribute� to �eforestation an� impact of other unsustainable 
forestry activities.

�lthough coǦoperati�es ha�e the potential to impro�e re�enue to the pro�ucers 
through collaboration an� information sharing fe� of the charcoal pro�ucers 
are in coǦoperati�esǤ �his coǦoperati�es forme� are not properly connecte� 
to rele�ant sta�ehol�ers or recogni�e� suƥciently by public institutionsǤ �lsoǡ 
charcoal pro�ucers lac� business s�illsǤ �his hin�ers their ability to better 
manage their businesses an� mar�et their pro�uct appropriatelyǤ
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3.3.1.2 Charcoal transporters
�lmost all charcoal pro�uce� in rural areas is transporte� to the main cities 
by truc�sǤ � small percentage of the charcoal transporters use bicycles an� 
tractors to transport from the pro�uction site to the roa� si�eǤ �ore charcoal 
is transporte� �uring the �ry seasons for reasons relate� to the larger �uantity 
pro�uce� an� the better con�ition of the roa�sǤ �ll the charcoal transporters 
inter�ie�e� �ere males �ith a�erage age of ͚͗ years although the ol�est 
transporter of charcoal �as ͙ ͚ years �ith the youngest been ͖ ͗ yearsǤ 	rom the 
stu�y ͙͝Ψ of the transporters ha�e formal e�ucation to the unior �econ�ary 
�chool le�elǤ �ut of the remaining ͕͘Ψǡ only ͗Ψ ha�e formal e�ucation up to the 
�econ�ary �chool le�elǤ ͕͝Ψ each of the respon�ents ha�e ha� either primary 
or no formal e�ucation (	igureǡ ͕ Ȍ͚Ǥ
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Figure 16: Educational level of charcoal transporters
source: 	iel� sur�eyǡ ͖͔͕͗

�he transportation of charcoal ha�e been a ma�or commo�ity for mast ͙͝Ψ 
of the transpoters inter�ie�e�Ǥ �he a�erage transporter ha�e been ͛ years 
in charcoal transporting business although some ha�e been in the business 
for the past ͖͗ yearsǤ �ue to the poor roa� net�or�s that e�ist in charcoal 
pro�ucing sites t�o le�els of transportation normally occurǤ �he first le�el of 
the transportation is thatǡ the transporters transfer the charcoal from the 
charcoal pro�ucing site to the roa� si�eǢ this is mostly �one by tractors an� 
bicycles an� for the secon� le�el charcoal is transporte� from the roa� si�e to 
the retailers in urban areasǤ�n some instances there is only one transportation 
le�els �here the truc�s pic�s charcoal �irectly from the pro�uction site to 
the ma�or citiesǤ 	rom the stu�y it �as foun� out that ͚͙Ψ of the respon�ents 
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con�ey the charcoal from the burning site �hiles the remaining ͙͗Ψ onloa� 
charcoal from the road side. Charcoal is brought to markets or small retailers 
�here it is sol� to consumers or �irectly to consumersǤ �he transporters only 
mo�e the charcoal to its final �estination an� they are pai� by the o�ners of 
the charcoal for utili�e the truc�sǤ �n or�er to transport more than ͕͔ bags of 
charcoalǡ transporters are re�uire� to ha�e a transport permit for charcoal 
an� specifically for a certain �ehiclesǤ �he permit is grante� for e�ery loa� 
transporte�Ǥ �n or�er to recei�e a transport permit the �ri�er of the �ehicle 
pays fee that is relati�e to the capacity of the �ehicle in relation to the total 
number of charcoal it transportǤ �he fee ranges from 
�C͖͔Ǧ 
�C͔͘Ǥ �ess than 
͖͔͔ mini bag capacity �ehicles pay 
�C ͖͔ an� abo�e ͖͔͔ mini bag �ehicles 
capacity pays 
�C ͔͘Ǥ �he permit is grante� by the �istrict �ssemblies an� 
the fee �aries by �istrictsǤ �lmost all the transporters in�icate� thatǡ they 
operate �ee�ly cycle of transportation �ue to the �istance from the charcoal 
pro�uction communities to the final consumer in the citiesǤ �n the a�erage 
e�ery transporter is able to mo�e ͖͔͗ bags of charcoal from pro�uction site to 
the final �estinationǤ

�a�or challenge that is been encountere� by the transporters are the poor roa� 
net�or� �hich �elays the number of �ays in reaching the final �estinationǤ 
�ore so harassment from the police is also a big challenge as claime� by 
the respon�entsǤ

3.3.1.3 Charcoal marketers
�he mar�eting of charcoal in 
hana is primarily informalǤǤ �hroughout cities 
and communities visited, charcoal marketing is evident. Roads are lined with 
charcoal bags for sale in both city centers an� the outs�irtsǤ �ccor�ing to the 
mar�etersǡ all stoc�s pro�uce� are promptly consume�Ǥ �he mar�eting of 
charcoal is been �one by t�o main partiesǢ �holesalers an� retailersǤ �ome 
of the mar�eters inter�ie�e� �ere as young as ͕͙ years �ith some too as ol� 
as ͚͔Ǥ �he a�erage age for the mar�eters from the stu�y �as ͗͜ yearsǤ �n the 
a�erage mar�eters ha�e ͝ years of e�perience in charcoal mar�etingǤ �ut of 
the total number of mar�eters inter�ie�e� ͗͝Ψ of them are females �ith only 
͛Ψ percent being males (	igure ͕ Ȍ͛Ǥ �his is an in�ication that the mar�eting of 
charcoal is mostly �one by femalesǤ �t is therefore presume� that mar�eting of 
charcoal is not as te�ious as that of pro�uctionǤ
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Figure 17: Gender of charcoal marketers
source: 	iel� sur�eyǡ ͖͔͕͗

	igure ͕͜ sho�s the le�el of formal e�ucation among charcoal mar�etersǤ 
�a�ority of the mar�eters consisting of ͙͘Ψ ha�e ha� formal basic e�ucationǡ 
�hile ͚͘Ψ ha�e noneǤ �s in�icate� by the pro�ucersǡ mar�eters are of the 
opinion that s�ills for mar�eting charcoal are ac�uire� on the �obǤ �o�e�erǡ 
one �oul� e�pect thatǡ the generally lo� le�el of literacy among these actors 
in the �alue chain may aơect their business management capabilitiesǤ
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Figure 18: Educational level of charcoal marketers
Source: 	iel� sur�eyǡ ͖͔͕͗
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	rom the stu�y three forms of payment systems e�ist bet�een the mar�eters 
an� pro�ucers of charcoalǤ �ither mar�eters pay cash up front for goo�s 
purchase� or �eli�ere� or ma�e a��ance payment before the charcoal is 
supplie� or pay after selling the charcoalǤ �e�enty percent of those �ho 
mar�et charcoal ma�e cash payment �hen charcoal is supplie� by pro�ucers 
(	igure ͕ Ȍ͝Ǥ
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Cash payment
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Figure 19: Terms of payment by charcoal marketers
Source: 	iel� �ur�eyǡ ͖͔͕͗

�esults from the sur�ey sho�e� that ͙͜Ψ of the respon�ents are �holesalers 
�hile the remaining ͕͙Ψ comprise� retailersǤ

Retailer

Wholesaler
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15%

Figure 20: Types of charcoal marketers
Source: 	iel� sur�eyǡ ͖͔͕͗

3.3.1.4 Charcoal wholesalers
�he charcoal �holesalers buy charcoal �irectly from the pro�ucersǡ other 
times they buy from the agentsȀmi��lemenǤ Charcoal is sol� to the retailers in 
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the urban areas or individual consumers. Wholesalers buy in large quantities 
bet�een ͕͔͔Ǧ͔͔͗ mini bags per �ee�Ǥ �ne ma�or constraint encountere� 
by the �holesalers is the una�ailability of reliable transport systems an� 
the poor roa� net�or�Ǥ �his constraint is a contributing factor to high cost 
in transportationǤ

3.3.1.5 Charcoal retailers
Charcoal retailers sell charcoal directly to consumers. Retailers are scattered 
around the urban centers and markets. Charcoal is sold in bags of various sizes. 
�any retailers sell out in �ios� an� open air she�sǤ Charcoal is sol� in poly bag 
and small metal containers. Retailers always have a large enough stock of 
charcoal that can sell for ͕͘ �ays in �ccra an� �umasi (appro�imately ͚͔ bagsȌǤ 
�he respon�ents in�icate� that goo� �uality charcoal is easily recogni�able 
because of its high �ensity an� lustrous blac� colorǤ �espite the transport 
costs, being a charcoal retailer remains a lucrative activity. In fact, thanks to 
their strategic position in the chainǡ the retailers retain the highest margin 
of profit an� are far better oơ than the pro�ucersǤ �he ma�or constraints to 
retailers are the poor storage capacity an� lac� of business management s�ills 
as in�icate� by the respon�entsǤ �mpro�e� business s�ills coul� lea� to better 
organi�ationǡ planning an� pro�uct mar�etingǤ

3.3.1.6 Consumers
Charcoal is consume� almost solely in urban an� periǦurban areasǤ �n rural 
areas �here charcoal is pro�uce�ǡ people normally use fire�oo�Ǥ Consumers 
buy charcoal from various sources, such as stores, markets, kiosks and trucks, 
locate� in the city centre an� outs�irtsǤ �ousehol�s represent the most 
significant source of charcoal �eman� in the city by farǤ �he secon� largest 
consumer of charcoal is the commercial sectorǡ �hich consists of petty foo� 
vendors and restaurants whereas the service sector, consists of secondary 
schoolsǡ collegesǡ hospitalȀhealth centers an� prisonsǡ represent a marginal 
share of the total demand for charcoal. Increasing scarcity of charcoal during 
the raining season is a contributing factor to price �ariation in the cause of the 
yearǤ �eman� for charcoal is inelastic as most respon�ents to our sur�ey claime� 
they �oul� continue to buy charcoal e�en if the price �ouble�Ǥ �igh price of 
alternati�e fuel li�e �eroseneǡ �i�uefie� �etroleum 
as (��
Ȍ an� electricity is 
directly related to the inelastic nature of charcoal demand in Ghana.
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3.3.2 Performance in the charcoal value chain
�he performance in the chain �as assesse� through �ariables li�e mar�et 
structureǡ transparencyǡ trust in the tra�e an� ƪo� of informationǤ �his �as 
found based on the interactions and interviews made with all the charcoal 
pro�ucers an� mar�etersǤ

table 8: Performance of charcoal actors in the value chain

Chain structure Performance level

Market structure �pen mar�et

�ransparency Low to medium

Trust in trade Medium

�nformation ƪo� Low to medium

source: 	iel� sur�eyǡ ͖͔͕͗

�n 
hanaǡ the mar�et for charcoal is informal an� open �here the pro�ucers are 
free to sell their pro�uce to any buyerǤ 	in�ings from the sur�ey sho�e� that 
pro�ucers ha� less price negotiation for their pro�uce �hile the information 
ƪo� �as foun� to be lo� to me�iumǤ �gain mar�eting of charcoal �as foun� 
to be highly inƪuence� by trust since most of the pro�ucers (͙͛ΨȌ inter�ie�e� 
sai� they sell their pro�uce to the mar�eters they trustǤ �oreo�er tra�e of 
charcoal bet�een the pro�ucers an� mar�eters is mostly �ue to the trust 
gaine� o�er the yearsǤ �ransparency in the tra�e of charcoal �as foun� to be 
lo� on the path of both the charcoal pro�ucers an� mar�etersǤ

3.3.3 Price spread along the charcoal value chain in chain
�he prices of charcoal ha�e been ƪuctuating perio�icallyǤ �nteraction �ith 
mar�eters in�icate� that the price in a single year (͖ ͔͕͖Ȁ͖͔͕ Ȍ͗ �arie� from 

�͆͘Ǥ͙  to 
�͚͆Ȁ͙͔ �g bagǤ �igh transportation cost an� scarcity of trees �ere 
the main factors consi�ere� by the respon�ents to be inƪuencing the prices of 
charcoalǤ �o�er prices aơect the pro�ucers to a large e�tentǤ

�he price an� profit margins as the bag of charcoal is mo�e� in the �istribution 
chain is obser�e� in �able ͝ an� 	igure ͖͕Ǥ Costs incurre� by pro�ucers inclu�e 
pro�uctionǡ bagging chargesǡ transportation to roa� si�e or mar�et �epot 
commission charges, labour charges for loading and unloading. Costs incurred 
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by other interme�iaries inclu�e transportationǡ labour chargesǡ �ac�ing 
material cost, tax, license fee, commission charges.

�esults sho�e� that there is a huge �iơerence in the prices obtaine� from the 
pro�ucer at the pro�uction site to the retail pricesǤ �he pro�ucer share �as ͔͘ 
percent of consumer priceǤ �he pro�ucers recei�e only ͕͗Ǥ͗ Ψ of the pro�ucers 
share �ith the remaining ͖͚Ǥ͚Ψ being the pro�uction costǤ

table 9: Price spread in the charcoal value chain in Ghana

Particulars Gh¢/50kg bag Percentage

Producers cost Ͷ ʹǤ

�rice recei�e� by pro�ucers  ͶͲ

�gentȀmi��lemen purchase price  ͶͲ

Cost of �gent ͲǤͷ ͵Ǥ͵

Net margin by the agent/middlemen 1 6.7

�elling price of agentȀmi��lemen Ǥͷ ͷͲ

Price received by wholesalers Ǥͷ ͷͲ

Cost of Wholesaler ͵Ǥͷ ʹ͵Ǥ͵

Net margin by the wholesalers 2.5 16.7

�elling price of �holesalers ͳ͵Ǥͷ ͻͲ

Price received by retailers ͳ͵Ǥͷ ͻͲ

Cost of retailers ͲǤʹͲ ͳǤ͵

Net margin by the retailers 1.30 8.7

�elling price of retailers ͳͷ ͳͲͲ

�rice sprea� ͻ Ͳ
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Producers Agents Wholesalers Retailers Consumers

Cost -4
Price 

recieved -6

Cost -0.5
Price 

recieved -7.5

Cost -3.5
Price 

recieved -13.6

Cost -0.20
Price 

recieved -15

Price 
recieved -15

13.2% 6.7%
8.7%16.7% Profit margin

Figure 21: Percentage profit margins along the charcoal value chain
Source: �uthorǯs constructǡ ͖͔͕͗

�he price sprea� for a ͙͔�g bag of charcoal from the point of the pro�ucer to 
the point of consumer is 
�͆ ͝ �hich is ͚͔Ψ of the consumer priceǤ �t is clear 
that as the charcoal mo�es from pro�ucer to each le�el of actor there is a price 
change, as a result of cost incurred during value addition. Price rise along the 
actors results in the higher price of the charcoalǤ

�ccor�ing to �içerca Coopera�ione (͖ ͔͕ Ȍ͕ǡ the charcoal business operates at lo� 
costs an� there are not e�cee�ingly high profits in any of the lin�s of the chainǤ 
Shiverly et al., (͖ ͔͕ Ȍ͔ reports that the greatest o�erall returns to participation 
in the charcoal �alue chain in �gan�a are foun� among tra�ers �ith returns 
correlating positi�ely �ith their scale of acti�ityǤ

3.4 Conclusions
�he sur�ey re�eals charcoal forms an important source of income to �iơerent 
people in�ol�e� in the chainǤ ��erallǡ the profit is high on the part of the 
�holesalers �ith ͕ ͚Ǥ͛Ψ of the total profit margin compare� ͕ ͗Ǥ͖Ψ for the charcoal 
pro�ucerǤ 
i�en the informal an� unstructure� nature of charcoal business 
reliable estimate of the people employe� in this sector is not a�ailableǤ �espite 
the e�istence of consi�erable potential an� a stea�y gro�th in �eman� of 
charcoal o�er the last �eca�eǡ the �e�elopment of the 
hanaian charcoal �alue 
chain appears to be hin�ere� by a number of problems such as una�ailability of 
treesǡ poor roa� net�or� an� poor transport systemsǤ
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�he �alue chain approach pro�i�es a useful an� con�enient tool for problem 
analysisǡ strategic an� operational planning as �ell as implementation an� 
monitoringǤ �stablishment of �oo�lotsǡ �e�elopment of a�e�uate cre�it 
facilities an� buil�ing cooperati�e among transporters an� mar�eters of 
charcoal �oul� ensure smooth ƪo� along the chain an� therefore must be 
e�amine�Ǥ �oreo�er eơecti�e an� comprehensi�e straightfor�ar� approach 
that recogni�es the inter�epen�encies bet�een the �iơerent segments in 
the charcoal chain as well as the multitude of dimensions like technologies, 
economics, environmental and social will be the best and most successful way 
to promote charcoal the �alue chain in 
hanaǤ
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4  FINANCIAL ANALYSIS OF CHARCOAL 
PRODUCTION SYSTEMS

Summary
Charcoal production undoubtedly contributes to deforestation in Africa. In 
Ghana, a program to promote charcoal production from sustainable wood 
sources as alternative livelihood for illegal chainsaw millers is being proposed. 
However, there is limited knowledge on the economics of charcoal production 
and associated environmental impact. This study assessed the viability of three 
charcoal production methods using the financial cost-benefit methodology. 
Descriptive and input-output data was gathered from three types of charcoal 
producers using the traditional earth mound, brick and metal kiln technologies. 
Ninety-nine percent of the producers used the earth mound technology relying on 
wood from a wide range of tree species in natural stands (forest, farms and fallow 
lands) while the remaining 1% used wood from planted woodlots of Cassia siamea 
and Eucalyptus.

Results indicate that charcoal production irrespective of wood source and 
technology is profitable at the prevailing agricultural and forestry lending rate 
of 22% in Ghana. There were considerable differences in production conditions 
among the three charcoal burning methods. However, production with the metal 
kiln returns the highest profit with Net Present Value of GH¢14,000 compared with 
GH¢5,800 and GH¢2,400 for the brick and earth mound respectively when wood 
is purchased. Similarly, the NPV for production from Eucalyptus woodlot with 
the metal kiln of 7ft capacity was higher i.e. GH¢545,524 while that for the Cassia 
woodlot with the brick kiln of 4ft capacity was GH¢52,053. However, profitability 
declines considerably with increases in production cost.

One of the key challenges aside health risks, confronting the charcoal production 
enterprise according to producers, is the decline in desirable tree species for 
charcoal burning. Thus, although production is generally profitable, a program 
to promote sustainable charcoal production among displaced illegal chainsaw 
lumber millers would need to put in place a parallel program for the establishment 
of short rotation woodlots purposely for charcoal production. Anogeissus is the 
most desired species from natural stands for charcoal burning due to its good 
burning properties. However, plantations of shorter rotation species of Cassia 
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siamea have equally proven to be ideal for charcoal burning. A rotational woodlot 
system may be considered to ensure continuous production throughout the year.

4.1 Introduction
�he contribution of charcoal to energy re�uirements particularly for countries 
in �ubǦ�aharan �frica is �i�ely ac�no�le�ge�Ǥ �n 
hana its contribution to 
foo� securityǡ employment an� cash income cannot be o�er emphasi�e�Ǥ �s 
in�icate� in earlier chaptersǡ charcoal pro�uction an� mar�eting is an age 
ol� in�ustry �ith a consi�erably high �eman� for the pro�uct in �e�eloping 
countries and also globally. Thus although, contributes to environmental 
�egra�ationǡ charcoal pro�uction in recent �iscourses is being consi�ere� 
by �e�elopment institutions for a��ressing po�erty an� en�ironmental 
problemsǤ �içerca Coopera�ione (͖ ͔͕ Ȍ͕ is of the �ie� that charcoal pro�uction 
in Ghana can be transformed to serve as one of the best strategies to curb 
the �esertification process in the country �hile alle�iating po�erty particularly 
in pre�ominant charcoal pro�ucing areasǤ �o�e�erǡ there is limite� empirical 
�no�le�ge on the economics of charcoal pro�uction systems in the country 
to gui�e policy �ecisions on promoting this enterpriseǤ 	�� con�ucte� general 
stu�ies costing �arious mo�els of charcoal pro�uction an� mar�eting on 
commercial basis (	��ǡ ͕͜͝ Ȍ͙Ǥ �onelaǡ et alǤǡ (͕ ͝͝ Ȍ͗ǡ �ougaǡ et alǤǡ (͖ ͔͔ Ȍ͔ an� 
�urerehe an� �ichter (͖ ͔͕ Ȍ͕ among others ha�e also stu�ie� �arious economic 
aspects of the charcoal in�ustry in �ast �fricaǤ �here is little or no information 
on the economics of charcoal pro�uction systems particularly to gui�e 
in�estment implications in this sector in 
hanaǤ

�his stu�y forms part of a bac�groun� empirical analysis on the charcoal 
in�ustry in support of the alternati�e options to illegal chainsa� lumber milling 
in 
hanaǤ �t is aime� at un�erstan�ing the basic economics of e�pecte� streams 
of costs an� re�enues to assess the �iability of the charcoal enterprise as �ell as 
its employment generation potentialǤ �he information pro�uce� is also critical 
for informing �ecisions on the promotion an� a�option of such inter�ention 
among policy ma�ers an� other practitioners intereste� in promoting charcoal 
pro�uction particularly in support of po�erty alle�iationǤ
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4.2 Objectives and scope of the study
�he main ob�ecti�e of this stu�y is to assess the financial �iability iǤeǤ the costs 
an� benefits associate� �ith the charcoal pro�uction enterprise in 
hanaǤ �he 
stu�y specifically a��resse� the follo�ing �uestionsǣ

͕Ǥ �o� �iable is charcoal pro�uction as an enterprise �ith a�ailable 
technologies an� �hat are the in�estment implicationsǫ

͖Ǥ �o� �iable is charcoal pro�uction from �oo�lot or �oo� 
fuel plantationǫ

͗Ǥ �hat are the implications for promoting charcoal burning among 
illegal chainsaw millers

�his chapter co�ers the follo�ingǣ

͕Ǥ � �escription of the charcoal pro�uction process in fi�e selecte� 
districts in Ghana based on three main technologies surveyed i.e. 
traditional earth mound, brick kiln and metal kiln systems

͖Ǥ �he �iability of pro�ucing charcoal �ith these technologies using 
the financial costǦbenefit analysis metho�ology to estimate cost an� 
benefit streams iǤeǤ cash ƪo�sǡ �enefitǦCost �atio (�ȀC ratioȌ an� �et 
�resent �alue (���ȌǤ �he sensiti�ity of the profitability to changes in 
the yiel� of charcoal an� cost of pro�uction has also been �etermine�Ǥ

͗Ǥ �he financial �iability of charcoal pro�uction from establishe� �oo� 
fuel plantations or �oo�lots

͘Ǥ �mplication for promoting charcoal burning among illegal chainsa� 
millers

4.3 Methodology

4.3.1 Study sites
�he �ata for the financial analysis of charcoal pro�uction systems �as collecte� 
from ͙ purposi�ely selecte� �istrictsǡ iǤeǤ ��ura ��eyere �umasi (�shantiǦ	��Ȍǡ 
�pohorǦ�assa �ast (�esternǦ�et ��ergreen 	orestȌǡ �fram �lains (�asternǦ
	��Ȍǡ �futu (CentralǦCostal �a�annahȌ an� ��atsi (�oltaǦCoastal �a�annahȌ 
(	igureǡ Ȍ͖Ǥ �he sites �ere selecte� to capture the use of the three main 
technologies employe� in charcoal pro�uction in the country iǤeǤ earth moun�ǡ 
bric� an� metal �ilns by a �i�e range of pro�ucers (subsistenceǡ commercial 



65

an� e�portersȌǤ �oo� for charcoal pro�uction is often source� from the natural 
�egetationǤ �here are �ery fe� cases of charcoal pro�uction from establishe� 
�oo�lotsǤ ��o sites iǤeǤ ��atsi an� �inneba �ere �isite� mainly to gather �ata 
for the plantation pro�uction analysisǤ

�ll �istricts sur�eye� are typically agrarian economies �ith agriculture 
engaging up to ͜ ͔Ψ of the labour force (���Ǥghana�istrcitsǤcomȌǤ �gricultural 
pro�uction is largely rainǦfe� an� practice� un�er slash an� burn �ith relati�ely 
lo� e�ternal inputsǤ Charcoal pro�uction is fre�uently un�erta�en as a 
secondary activity by most households in farming communities in these areas 
on subsistence basis to supplement income from agricultureǤ �o�e�erǡ there 
are other pro�ucers �ho engage in charcoal pro�uction on commercial basisǤ

4.3.2 Data collection and analysis

4.3.2.1 Respondents
Charcoal pro�ucers using the tra�itional earth moun�ǡ metal �iln an� bric� 
�ilns �ere the �ey respon�ents inter�ie�e� for the financial analysis using 
structure� an� unstructure� �uestionnaire as �ell as focus group �iscussionsǤ

4.3.2.2 Input and output data
�etaile� inputǦoutput �ata �as collecte� on tra�itinal earth moun�ǡ earth bric� 
�iln an� metal �iln charcoal pro�uction technologiesȀsystems sur�eye�Ǥ �imilar 
�ata �as also collecte� for charcoal pro�uction un�er �oo�lotȀplantation 
systemsǤ �nput costs an� output prices �ere estimate� at mar�et rates base� 
on the se�uence of acti�ities un�erta�en in charcoal pro�uction for each 
technology (	giure Ȍ͖Ǥ �nputs an� outputs un�er plantation pro�uction �ere 
base� on charcoal pro�uce� �ithǣ

Ȉ �arth �ric� from Cassia siamea woodlot established and manged by a 
pri�ate charcoal pro�ucer at ��atsiǡ �olta �egionǤ

Ȉ �etal �iln from eucalyptus �oo�lot establishe� by the 	orest �er�ices 
�i�ision an� being har�este� for charcoal pro�uction by an e�porter 
at �innebaǡ �futu municiapl in the Central �egionǤ
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Plate 3: Inteviweing cassia plantation producer-Akatsi, Volta Region.(Photo by 
Daniel Geraldo)

�stimates �ere ma�e per pro�uction cycle an� pro�ecte� o�er the number of 
cycles per month an� then o�er a yearǤ �he �ata sheets use� for collecting the 
information from pro�ucers are attache� in �ppen�i� ͕Ǥ

4.3.2.3 Costs & bene�t streams estimated for charcoal 
technologies and production from woodlots

�Ǥ �he cost Ƭ return items estimate� from charcoal pro�uction irrespecti�e of 
source of wood are as follows:

A. Capital costs

͕Ǥ �ro�uction e�uipment Ȃ�arth pitǡ bric� an� metal �ilns

͖Ǥ �nfrastructure Ȃshe� or housing for �iln

B. Recurrent/variable costs

͕Ǥ �oo�

͖Ǥ �ther pro�uction materialsȀconsumables (inclu�ing pac�aging costsȌ 
Ǧ cutlassǡ grassǡ soilǡ fireǡ ra�eǡ bags

͗Ǥ �abour for pro�uction Ƭ pac�aging

͘Ǥ �ransportation costs Ȃ�oo� to pro�uction site Ƭ charcoal to roa�si�e

͙Ǥ �ar�etingǣ ta�ǡ �aybillsǡ permits etcǤ
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͚Ǥ �epreciation costs on pro�uction e�uipment

Ǥ͛ �epair an� maintenance of pro�uction e�uipment

C. Revenue/returns

�otal re�enue �as estimate� from the pro�uct of number of bags of charcoal 
pro�uce� cycleȀmonthȀannum an� mar�et price at pro�uction siteǤ

��Ǥ Cost an� return items estimate� for plantation establishment an� management

A. Fixed costs

͕Ǥ �an�

͖Ǥ �he� or resting place

B. Recurrent

͕Ǥ �ools (cutlassǡ chiselǡ spraying machineǡ etcǤȌ

͖Ǥ �rotecti�e �ear (�ellington bootsǡ etcǤȌ

͗Ǥ �lanting materials iǤeǤ tree see�lingsǡ see�s of foo� intercrops plante� 
in the first ͕Ǧ ͖ years to ta�e a��antage of the soil rent on clearing of 
vegetation for woodlot establishment

͘Ǥ �erbici�es for �ee� control

͙Ǥ �abour for lan� preparationǡ plantingǡ maintenance an� har�esting of 
wood

C. Revenue/returns

�otal re�enue �as estimate� from �uantity of �oo� har�este� per hectare

�irect costs in charcoal pro�uction un�er all the three technologies inclu�e ra� 
materialsǡ labourǡ mar�eting an� e�uipmentǤ �here is no fi�e� cost incurre� on 
capital e�uipment un�er the tra�itional earth �iln systemǤ �he bric� an� metal 
�ilns re�uire a substantial sum of capital to be in�este� for their constructionǤ 
�he straight line �epreciation metho� is use� to �epreciate both the bric� an� 
metal �ilns o�er their pro�ucti�e life span as follo�sǣ

�epreciation ί (Cost of assetǦ�al�age �alueȌȀ�ife span of the asset

�he life span of the bric� �iln ί͕͔ years an� sal�age �alue ί ͔

�he life span of the metal �iln ί͕͖Ǧ͕͙ years an� sal�age �alue ί ͔
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�he �alue of �oo� as a ra� material for charcoal pro�uction �as obtaine� 
through the pre�ailing mar�et rate for selling a bun�le of fuel �oo�Ǥ �he 
pre�ailing labour iǤeǤ by �ay rate �as use� as the price of hiring a labour in 
charcoal pro�uctionǤ �n certain perio� of the year especially �uring the raining 
season charcoal pro�uction competes �ith subsistence farming for labourǤ

�irect benefits consiste� of re�enues recei�e� from the sale of charcoalǡ �hile 
net re�enue �as calculate� as the �iơerence bet�een annual re�enue an� 
cost un�er each charcoal pro�uction systemǤ �ue to the time �alue of moneyǡ 
�iscounte� metho�s �ere use� to enable the comparison of future cost an� 
benefit �ith present �aluesǤ

4.3.2.4 Data analysis

4.3.2.4.1 Financial viability of charcoal production with technologies and 
from plantation production

�he scale of analysis use� �as at the in�i�i�ual charcoal pro�ucer or 
entrepreneur le�elǤ �here are �arious analytical metho�s in �etermining 
pro�ect �iability in the fiel� of in�estment analysis but the most use� of these 
metho�s is the costǦbenefit analysisǤ CostǦbenefit analysis (C��Ȍ is a practical 
and rigorous means of assessing an investment’s worth among alternatives. 
�nformation from C�� attempts to establish the most eơecti�e allocation of 
resourcesǡ �hen �etermining �hether a specific pro�ect or program shoul� 
be un�erta�en or �hen selecting the most optimal alternati�e among a set 
of options (�uropean �nionǡ ͖͔͔ Ȍ͜Ǥ �iyalu� (͖ ͔͔ Ȍ͕ in�icate� that pro�ects �ith 
longer lifeǡ spanning more than one year has its cost an� benefit occurring 
at �iơerent perio�s throughout the pro�ect lifeǤ �n or�er to ma�e all �alues 
compatible �ith respect to timeǡ they nee� to be a��uste� to present �alues 
(present �orthȌ by �iscountingǤ

Conse�uentlyǡ a financial costǦbenefit analysis has been un�erta�en to 
�emonstrate the profitability of the charcoal pro�uction enterprise base� on 
technology iǤe the tra�itional earth moun� �ilnǡ bric� �iln (͘ft capacityȌ an� 
metal �iln (͛ft capacityȌ using costs an� re�enues estimate� from the inputǦ
output �ata from ͗Ǥ͖Ǥ͕ abo�eǤ Cashƪo�s in�icating yearly costs an� benefit 
streams have been estimated at three levels as follows:

Ȉ �ro�uction o�er cycles per annum for the tra�itionalǡ bric� an� metal 
�iln technologies assuming �oo� is purchase�
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Ȉ �ro�uction o�er cycles for the tra�itionalǡ bric� an� metal �iln 
pro�ucers o�er ͕͔ year pro�uction perio� e�ui�alent to the life span 
of the bric� �iln assuming �oo� is purchase�Ǥ

Ȉ �ro�uction per ha from cassia an� eucalyptus plantations o�er ͖͙ 
years for bric� �iln of ͘ft �eep an� ͙͗ years for the metal �iln of ͛ft 
�eep respecti�elyǤ 	�� ͕͙͜͝ǡ in�icates that if the charcoal enterprise 
is to establish plantations for �oo� supplyǡ then it is necessary to 
e�ten� the financial pro�ection till the plantation has gone through a 
complete rotationǡ in�ol�ing replanting �hich coul� be t�enty years 
or more.

�he cashƪo�s ha�e been �iscounte� at the realȀmar�et len�ing rate of ͖͖Ψ 
for agricultual and forestry investments in Ghana (www.agricbank.comǡ ͖͔͕ Ȍ͗ 
to assess the �orthȀprofitability of these systemsǤ �rofitability in�icators 
estimate� �ere �enefitǦcost �atio (�ȀCȌǡ �et �resent �alue (���Ȍ an� ���Ǥ 
�he �ecision criteria for profitability are summari�e� in �able ͕͔Ǥ �he charcoal 
system is profitable if �C� ε ͕ǡ ��� ε ͔ an� ��� ί rǤ r is the interest rate use� in 
�iscounting (�able ͕ Ȍ͔Ǥ

table 10: Profitability indicators

Economic tools Formula Decision Criteria

�ȀC �atio
Bt∑

(1+r) t ÷
Ct∑

(1+r) t �C� ε ͳǤͲ

���
(Bt −Ct )
(1+r)t

t=0

t=n

∑ ��� ε Ͳ

IRR
(Bt −Ct )
(1+r)t

t=0

t=n

∑ ��� ε r

� ί benefitǡ  
C ί costǡ  
t ί time in year or pro�uction perio�ǡ  
r ί �iscounte� rateǡ  
n ί length of pro�uction perio� in years

�he sensiti�ity of the profitability of the charcoal enterprises to increases in 
cost up to ͙͔Ψ in the �orst case scenario an� �ecline in charcoal output up to 
͖͔Ψ has been estimate�Ǥ �his is base� on the premise that cost of goo�s an� 
ser�ices use� in pro�uction rise annually as a result of year on year inƪationǡ 
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indicated by the Producer Price Index (PPI). It is also to take care of contingent 
e�penses an� other costs that coul� not be estimate� by pro�ucers for 
instance shed or housing for brick and metal kilns, etc. Moreover, the quantity 
of charcoal pro�uce� per cycle or hectare �epen�s of the �uality (�ensityǡ 
moisture contentǡ etcǤȌ of �oo�ǡ management of the carboni�ation process an� 
con�ersion eƥciencies of the �ilnsǤ �hus charcoal yiel� is sub�ect to re�uction 
from the normal pro�uction turno�er recor�e� in the fiel�ǡ if these factors are 
not carefully manage�Ǥ �n�ee�ǡ ǲif kilns are not operated correctly, yields can be 
half the optimum level” (�ractical �ctionǡ un�ate�ȌǤ

4.4  Results and discussion

4.4.1  Charcoal production context

4.4.1.1  Pro�le of charcoal producers
�oth �omen an� men play a role in charcoal pro�uction although it is primarily 
�ie�e� as a menǯs occupationǤ �ighty percent of the charcoal pro�ucers 
inter�ie�e� �ere males an� ͕͕Ψ �ere femalesǤ Charcoal pro�uction is a male 
�ominate� occupation as most of the acti�ities associate� �ith its pro�uction 
re�uire physical energy an� is labour intensi�e ma�ing it not �ell suite� for 
femalesǤ �he mean age of the charcoal pro�ucers �as ͗͛ yearsǡ ranging 
bet�een ͕ ͜ an� ͛ ͔ yearsǤ �his in�icates that most charcoal pro�ucers are in their 
prime ageǤ 	ortyǦeight percent of the tra�itional pro�ucers are not formally 
e�ucate� �hile the ma�ority of the remaining ͙͖Ψ �ho are literate ha�e ha� 
basic e�ucationǤ �he a�erage family si�e of charcoal pro�ucing househol�s is ͚Ǥ 
��erallǡ ͙͗Ψ of the pro�ucers are largely engage� in charcoal burning as their 
main source of li�elihoo� �hile ͚͘Ψ are subsistence pro�ucers mainly in�ol�e� 
in crop farming (	igure ͖ Ȍ͖Ǥ
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Figure 22: Major occupation of charcoal producers

�ost charcoal pro�ucers use the tra�itional earth �ilnsǤ �lthough the bric� an� 
metal �ilns may be more eƥcientǡ ma�ority of the tra�itional pro�ucers ha�e 
har�ly been e�pose� to these impro�e� technologiesǤ �he initial capital outlay 
for ac�uisition of the bric� an� metal �ilns �eterre� a fe� of the pro�ucers 
who were aware of these technologies from using them.

4.4.1.2 Sources of wood resource, access and availability for 
charcoal burning

� greater proportion of the �oo� use� in burning charcoal is ac�uire� from 
farms an� fallo� lan�s outsi�e reser�e� forestsǤ �hus ͚͘Ψ of the charcoal 
pro�ucers inter�ie�e� secure� their �oo� ra� material from their o�n farms 
�hereas ͖͕Ψ collecte� �oo� from the forest an� ͕͘Ψ �epen�e� on both farm 
an� forest suppliesǡ supplementing collection from their farms �ith that from 
the forestǤ �nly ͕Ψ of pro�ucers inter�ie�e� use� �oo� from plantation for 
charcoal pro�uction as this practice is not common among tra�itional earth 
moun� pro�ucers (	igureǡ ͖ Ȍ͗Ǥ �o�e�erǡ there are some �no�n cases of 
Cassia rotational woodlots for charcoal burning along the coastal zone of the 
Central Region.



72

Own farm

Forest

Plantation

Both forest 
and own farm

1%

21%

64%

14%

 
Figure 23: Sources of wood for charcoal burning

�part from those using �oo� from plantations for charcoal burningǡ most 
charcoal pro�ucers inter�ie�e� especially in the ��ura �e�yere �uamse �istrict 
�i� not pay for �oo� they use� for charcoal pro�uctionǤ �o�e�erǡ some 
pro�ucers in the �fram �lains that har�est �oo� from lan� o�ne� or secure� 
by others for farming an� other purposes pay ͖͔ out of e�ery ͕͔͔ bags of 
charcoal pro�uce� to resource o�ners as the cost of �oo�Ǥ

��er ͔͘ tree species use� for charcoal �ere recor�e� �uring the sur�eyǤ �he 
first ͖͔ fre�uently use� species are presente� in �able ͕͕Ǥ �ane (Anogeissus 
leiocarpus) is the common species use�ǡ �hich confirms re�ie� on charcoal 
species in �able ͘Ǥ �he respon�ents in�icate� a �ecline in the a�ailability of 
tree species use� for charcoal pro�uctionǤ �his they attribute� to the rising 
number of charcoal pro�ucers an� gro�ing �eman� in charcoal consumptionǤ 
�ltimatelyǡ this is contributing to the �ecline in charcoal supplyǤ �e�enty 
percent of the respon�ents in�ol�e� in charcoal mar�eting confirme� that the 
supply of charcoal has �ecline� consistently o�er the yearsǤ
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table 11: Tree species used for charcoal by traditional producers in study areas

No. Local name scientific name % of cases

ͳ Kane Anogeissus leiocarpus ʹͲ

ʹ Potrodom Erythrophhleum ivorense/guineensis ͳͷ

͵ Kranku Vitellaria paradoxa ͳͳ

Ͷ Krayie Pterocarpus erinaceus ͳͲ

ͷ Sakanea - 

 Senya Daniellia oliveri 

 Mahogany Khaya spp ͷ

ͺ ��agye�u mmpaboa - Ͷ

ͻ �ng�a - ʹ

ͳͲ �epea Margaritaria discoidea ʹ

ͳͳ Gmelina Gmelina arborea ʹ

ͳʹ Dawadawa Parkia spp ͳ

ͳ͵ ��an�o mpaboa - ͳ

ͳͶ Brakanka - ͳ

ͳͷ Teak Tectona grandis ͳ

ͳ Mango Mangifera indica ͳ

ͳ Neem Azadirachta indica ͳ

ͳͺ �apao Afzelia africana ͳ

ͳͻ �etepre - ͳ

ʹͲ Ngo dua - ͳ

4.4.1.3 Charcoal production process and technologies
�s in�icate� abo�eǡ three main charcoal pro�uction systems or technologies 
�ere i�entifie� �uring the fiel� �isitsǡ iǤeǤ the metal �ilnǡ bric� �iln an� the 
tra�itional earth �iln (�late ͘ȌǤ �ll these three systems are use� for commercial 
charcoal pro�uctionǢ the tra�itional earth �iln is the most use� an� common 
amongst all the respon�entsǤ �he charcoal pro�uction process begins �ith 
tree i�entification if �oo� is to be secure� from the natural forest (	igure ͜ǤȌǤ 
�uitable trees are earmar�e� an� har�este� o�er a perio� of timeǤ �he �oo� 



74

may be �rie� for a ma�imum of ͙ �ays or less �epen�ing on the thic�ness of 
the tree and moisture content. The dried wood is then sorted by diameter and 
stac�e� ne�t to the burning site after �hich the pro�uction process �aries �ith 
the type of technology use� (�late ͘ȌǤ

Traditional earth mound Earth brick kiln Metal kiln

Plate 4: Technologies used for charcoal production in Ghana analyzed

table 12: Key features of charcoal technologies analyzed

Feature
Traditional Earth 
Mound

Brick kiln Metal kiln

�escription
�ug out pit pac�e� Ƭ 
covered with grass 
and soil

Mud brick 
oven

Cylindrical 
metal oven

Size �n�no�n Ͷt roun� ft �eep

�ife span (yearsȌ ͳ cycle ͳͲ ͳʹǦͳͷ

Con�ersion eƥciency Ψ ͳͶ Ǧ ʹͲ - -

Production duration (days) ͳͲǦͳͷ ͵ǦͶ ͵ǦͶ

�oǤ of pro�uction cycles 
per month

ͳǦʹ ͵ 

Cost (
�çȌ (�epen�s on si�e 
Ƭ �ualityȌ

labour for digging 
trench

ͳǡͷͲͲ ǡͲͲͲ

�ro�uction turn o�er (per 
cycleȌ in mini bags (ʹͲǦʹ ʹ�gȌ

ͶǦ ͳͲ ͻ ͶͲ

�a�or limitation
�ealth (�mo�eǡ 
burnsȌ �shǡ laborious

Initial 
e�uipment 
cost

Initial 
e�uipment 
cost
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Traditional earth mound kiln/technology
�fter collectionǡ the �oo� for the charcoal is stac�e� ne�t to the burning sitesǢ 
the �oo� is then stac�e� into a �ugǦout earth pit or heap on a relati�ely ƪat 
plain up to a reasonable height an� co�ere� �ith a layer of grassȀ lea�es an� 
san�Ǥ � heap of san� is then gently use� to co�er the entire heap lea�ing t�o 
�ery small openings for fire to be lit an� smo�e e�itǤ �he fire is then lit from 
the openingǤ �fter the entire �oo�sȀlogs catch fire the hole is seale� �ith 
small stic�s an� grassesǤ �he process is then closely monitore� both �ay an� 
night for about ͙Ǧ͜ �aysǡ �epen�ing on the si�e an� moisture content of the 
wood during carbonizing. The logs burn into the required charcoal gradually. 
�ents are create� in each earth moun� to allo� proper �entilation an� 
continued burning.

Stacking wood after collection

Setting and monitoring fire

Covering wood with grass

Charcoal bags packed at the road sideRaking charcoal and bagging

Wood packed at production site after 
harvesting  and collection

Plate 5: Traditional earth mound charcoal production process

�epen�ing on the si�e of the �oo� an� height of the heapǡ the burning ta�es 
up to a �ee�Ǥ �f the earth �iln is not �ente� properlyǡ it can either smother the 
fire before carboni�ation ta�es place or burn too hotǡ causing o�er burningǡ 
lea�ing only a pile of ashesǤ �he process of carboni�ing is complete� �hen it 
stops smo�ing an� coolsǤ �n the process of cooling the carboni�e� �oo� are 
�atere� to facilitate the coolingǤ �t this pointǡ the charcoal pro�ucer begins 
ra�ing an� separating the �irt an� �ebris from the ne�ly forme� charcoalǤ 
�sing the tra�itional �iln for charcoal pro�uction is labour intensi�e an� mainly 
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carried out by mostly men. These initial activities like felling, crosscutting, 
piling an� stac�ing of logs re�uires high manual labour inputs �hich is more 
than ͙͔Ψ of the total labour re�uirement for charcoal pro�uction from one 
traditional earth kiln.

Brick kiln
�his �aries slightly from that of the earth moun� �ilnǤ �fter the �oo� for the 
charcoal is stacked next to the kiln, the wood is then arranged in the kiln till 
the kiln becomes full, this requires technical knowhow. Fire is then set into the 
pile� �oo�ǡ as some of the �ents are close� �ust one or t�o is open to control 
the fireǤ �fter ͕͖Ǧ͕͙ hours of burningǡ all the open �ents are seale� to for the 
kiln to cool down. Charcoal is then raked out from the brick kiln and sorted out 
an� bagge�Ǥ �lthough impro�e� technology o�er the earth moun� (because 
burning site is restricted), it needs to be constantly maintained and because it 
is immobileǡ �oo� has to be con�eye� from a �istance to the pro�uction siteǤ

Metal kiln
The variation between the metal kiln and that of the brick is that the metal 
kiln of course is made of steel and is mobile unlike the brick kiln which is made 
of mu�Ȁlaterite an� is stationary or immo�ableǤ �fter the metal �iln has been 
assembled together, the wood for the charcoal is then arranged in the kiln 
till the kiln becomes full, this requires technical knowhow. The metal kiln is 
co�ere� �ith its capǡ �ith �ents in the capǢ fire is lit through the opening in 
the cap into the pile� �oo�Ǥ �ome of the �ents are close� �ust �ith one or t�o 
opene� to control the fireǤ �fter ͕͔Ǧ͕͖ hours of burningǡ all the open �ents are 
sealed to for the kiln to cool down. The metal kiln is then disassembled so as 
to get access to the burnt charcoalǤ Charcoal is then ra�e� out from the pileǡ 
sorted and bagged.

4.4.1.4 Challenges/constraints in charcoal production
Producers using the earth mound technology listed a number of factors 
constraining charcoal burning (	igureǡ ͖͘ȌǤ �ost importantlyǡ the pro�uction 
process is laborious an� is associate� �ith burnsǤ �lso �ust from the san� 
used to cover wood during carbonization as well as smoke from the burning 
�oo� often blo� into the eye an� also inhale�ǡ casing eye an� chest problemsǤ 
�oreo�erǡ suitable tree species use� for charcoal ha�e �ecline� in supplyǤ
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Figure 24: Constraints in charcoal production

4.4.2 Financial viability of the charcoal enterprise

4.4.2.1 Cash �ows: Costs and returns from charcoal production
�ables ͙ an� ͚ present the summary cash ƪo�s iǤeǤ e�pecte� costs an� returns 
from charcoal pro�uction using the three pro�uction metho�sȀ technologies 
in 
hanaǤ �he cash ƪo� co�ers fi�e�ǡ operation costs an� mar�eting costs an� 
re�enue from charcoal output sol� in bags of ͖͔�g (mini bagȌ or ͔͘�g (ma�i 
bagȌ per annum an� o�er͕͔ yearsǤ �lthough the three technologies �ere use� 
un�er �arie� pro�uction con�itionsǡ the positi�e net re�enue or cash ƪo� 
for all the three technologies in�icates that charcoal pro�uction un�er these 
technologies is viable over both short and long term.
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table 13: Summary cash flow for earth mound, brick 
kiln and metal kiln per annum

Items

Charcoal production technology

Traditional 
earth mound 

(unknown 
volume) 

(Subsistence)

Brick kiln of 4ft 
deep capacity 

(Domestic  
commercial)

Metal kiln 
of 7ft deep 

capacity 
(Exporter)

Revenue (GH¢)

Charcoal ͶǡͶͺͺ ͷǡʹ͵ͺ ͷͳǡͺͶͲ

Total revenue 4,488 5,238 51,840

Costs (GH¢)

Fixed

�iln usage per annum ͳͷͲ ͷͲͲ

Shed - - -

Recurrent/variable

Wood ͲͲ ͳǡͲͺͲ ʹͳǡͲͲ

Tools ʹʹ ʹʹ ͶͶ

Packaging bags ͵ ͳʹͲ ͳǡͶͶͲ

�abour for pro�uction ʹǡͶͻͲ ʹǡͳͶͺ ͳͻǡͶͺ

Marketing Ͷ͵ͳ ͶʹͲ ǡͲͺ

Total cost 3,616 3,940 50,300

Net Revenue ͺʹ ͳǡʹͻͺ ͳǡͷͶͲ

�abour Ψ total cost ͻ ͷͷ ͵ͻ

�oo� Ψ total cost ͳ ʹ Ͷ͵

�he metal �iln returns the highest profit �ith the least percentage of labour 
to total costǤ �he earth moun� has a lo�est capital outlay but relati�ely 
high labour costǡ thus incurs the highest percentage of labour to total costǤ 
The highest revenue obtained for the metal kiln is as a result of the higher 
pro�uction capacity an� fre�uency of pro�uction per cycleǤ �hile the a�erage 
pro�uction capacity of the earth moun� is un�no�nǡ that for the bric� is 
͘ft �eep compare� �ith the metal �iln �ith a capacity of ͛tǤ �oreo�erǡ the 
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number of pro�uction cycles is once per month for the earth moun� compare� 
to thrice per month for the bric� an� si� times for per month for the metal �ilnǤ

table 14: Summary cash flow for traditional earth kiln, 
brick kiln and metal kiln (10 years)

Items

Charcoal pro�uction technology

Traditional 
earth mound-

unknown volume 
(Subsistence)

�ric� �iln of Ͷft �eep 
capacity (�omestic  

commercial)

Metal kiln 
of ft �eep 

capacity 
(��porterȌ

Revenue (GH¢)

Charcoal ͵ǡͷͷͶ ͷǡͳͺ ͷͲǡʹͶͲ

Total revenue 36,554 57,618 570,240

Costs (GH¢)

Fixed

Kiln - ͳǡͷͲͲ ǡͲͲͲ

Shed - - -

Recurrent

Wood ͵ǡͻͲ ͻǡͻͲͲ ʹ͵ǡͲͲ

�iln �epreciation ͳͷͲͲ ͲͲͲ

Tools ʹͶʹ ʹͶʹ ͶͺͶ

Packaging bags ͺͲʹ ͳǡͷͲ ͳͷǡͺͶͲ

�abour for pro�uction ͳͻǡͻͲʹ ͳ͵ǡʹͲͲ ͳͶͳǡͳͲͺ

Marketing ͺǡ͵ͷ ǡͷͻͲ ͳͳͺǡͳͶͲ

Total cost 33,262 34,082 519,172

Net Revenue ͵ǡʹͻʹ ʹʹǡͲ͵ ͶͷǡͲͺ

�abour Ψ of total cost Ͳ ͵ ʹ

�oo� Ψ total cost ͳʹ ʹͺ Ͷͷ

4.4.2.2 Charcoal enterprise worth
�he �iscounte� cash ƪo� results presente� in �able ͕͙ sho� that all the three 
charcoal pro�uction systems in 
hana is generally profitable at ͖͖Ψ percent 
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�iscount rateǤ �o�e�erǡ the tra�itional earth �iln system is the least profitable 
among all the pro�uction system �ith ��� 
�ç ͖ǡ͕͘ Ǥ͔͛ �he metal �iln is the 
most profitable �ith ��� of 
�ç ͕͘ǡ͔͜͜Ǥ͔Ǣ follo�e� by the bric� �iln �ith ��� 
of 
�ç ͙ǡ͕͜ Ǥ͔͛Ǥ

table 15: Discounted cash flow per annum and over 10 years at 22% discount rate

Profitability indicator Earth mound Brick kiln Metal kiln

Production per Annum

�enefitȀCost �atio (�C�Ȍ ͳǤʹͶ ͳǤ͵ ͳǤͲͶ

�et �resent �alue (���Ȍ 
�͆ Ͷͺͺ Ͷͷ͵ ͷͲ

Production over 10 years

�enefitȀCost �atio (�C�Ȍ ͳǤͳͳ ͳǤ͵Ͳ ͳǤͳͲ

�et �resent �alue (���Ȍ 
�͆ ʹǡͶͳ ͷǡͺͳ ͳͶǡͲͺͺ

Sensitivity of pro�tability to changes in production parameters
�able ͕͚ sho�s the sensiti�ity on �ariation of some parameters o�er ͕͔ years of 
pro�uctionǤ �he results in�icate� that the charcoal pro�uction enterprise is �ery 
sensiti�e to increases in costǤ ͕͔Ψ rise in cost of pro�uction a��ersely ren�ers 
the enterprise unprofitableǤ �lso a re�uction in charcoal yiel� or the unit price 
of charcoal by ͖͔Ψ cause� a �ecline in profitable of charcoal pro�uction un�er 
the three systems �ith each sho�ing a negati�e ���Ǥ

table 16: Sensitivity to increases in production costs 
and decreases in charcoal output

Profitability

Earth mound Brick kiln Metal kiln

BC 
Ratio

Net 
present 

value 
(GH¢)

BC 
Ratio

Net 
present 

value 
(GH¢)

BC 
Ratio

Net 
present 

value 
(GH¢)

Base ͳǤͳ ʹǡͶͳ ͳǤ͵ ͷǡͷͲ ͳǤͳ ͳͶǡͲͺͺ

Cost increases ͷΨ an� yiel� 
�ecreases ͷΨ

ͳǤʹ ͵ǡͷͶͳ ͳǤʹ ͵ǡͺͷ ͳǤͲ ͳǡͶͳ

Cost increases ͳͲΨ an� yiel� 
�ecreases ͷΨ

ͳǤͳ ʹǡͳͲ ͳǤͳ ʹǡͺͺ ͳǤͲ Ǧͺ
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Profitability

Earth mound Brick kiln Metal kiln

BC 
Ratio

Net 
present 

value 
(GH¢)

BC 
Ratio

Net 
present 

value 
(GH¢)

BC 
Ratio

Net 
present 

value 
(GH¢)

Cost increases ͳͲΨ an� yiel� 
�ecreases ͳͲΨ

ͳǤͳ ͳǡͲͷ ͳǤͳ ͳǡͳͲ ͳǤͲ ǦͳͳǡͳͶ

Cost increases ʹͲΨ an� yiel� 
�ecreases ͳͲΨ

ͳǤͲ Ǧͷ ͳǤͲ Ǧ͵͵ʹ ͳǤͲ ǦͳͷǡͶ͵

4.4.2.3 Pro�tability of charcoal production from woodlots
�esults presente� in �able ͕͛ in�icate that charcoal pro�uction from both 
cassia an� eucalyptus �oo�lotsȀplantation is profitable at pre�ailing len�ing 
rate of ͖͖Ψ �ith the bric� an� metal �ilns respecti�elyǤ �o�e�erǡ profitability is 
sensiti�e to increases in pro�uction costǤ 	or the bric� �ilnǡ ͖͔Ψ increase in cost 
ren�ers the enterprise unprofitable �hile ͖ ͔Ψ �ecline in charcoal output ma�es 
profit marginal (�able ͕ Ȍ͛Ǥ

� �lantation pro�uction �ith the bric� �iln is unprofitable �hen costs increases 
an� charcoal output �eclines by ͕͔Ψ simultaneouslyǤ �lantation pro�uction 
�ith the metal �iln remains profitable until pro�uction cost increases to ͙͔Ψ 
an� charcoal output �eclines by ͖͔Ψ simultaneously (�ableǡ ͕ Ȍ͜Ǥ

table 17: Cash flow and profitability of charcoal from 
plantation production /woodlots per ha

Cash flow
Brick kiln 

(cassia)
Metal Kiln 

(Eucalyptus)

Revenue

	oo� crop

Maize ͳǡʹͲͲ ͳǡͲͲ

Cassava ͷͲͲ ͳǡʹͲͲ

�epper ͵ʹͷͲ -

Okro ͷͲͲ -
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Cash flow
Brick kiln 

(cassia)
Metal Kiln 

(Eucalyptus)

Charcoal ͳͳͶǡͲͶͺ ͳǡͲǡͲͶͲ

Total Revenue ͳͳͻǡͶͻͺ ͳǡͲͻǡͺͶͲ

Costs

Plantation establishment, maintenance

Land ʹͲͲͲ ʹǡͲͲͲ

Tools (cutlass, hoe, chisel for digging, wheel 
barrow, watering can)

ͷ͵ ͺͷͺ

Protective clothing (Wellington boots) ͺͲ ͳǡͲͷͲ

�abour (lan� preparationǡ plantingǡ �ee�ingǡ 
creation of fire belt Ƭ maintenanceǡ har�esting an� 
processing mai�e Ȍ

ǡ͵ ͷǡͲͶͶ

�ai�e see� Ƭ tree see�lings ͵Ͷʹ ͵Ͷʹ

�ransporting see�lings ʹͷͲ ͳͷͲ

�anaging plantations - ͳͶǡͲͲͲ

Charcoal production

��uipment Ƭ tools

Kiln ͵ǡͲͲͲ ͳʹǡͲͲͲ

Kiln depreciation ͵ǡͲͲͲ ͳͳǡͲͲ

Shed ͳͲͲ

Rake & cutlass ͷʹͺ ͶͶ

�abour for pro�uction (har�esting �oo�ǡ 
collectionǡ pac�ing near siteǡ cutting into piecesǡ 
stac�ing in �ilnǡ monitoring fireǡ coolingǡ ra�ing out 
charcoalǡ pac�ing into bagsǡ loa�ing at site an� oơ 
loading at road side)

ͷͷǡͺͷͳ ͷͷʹǡͲͶͺ

Packaging bags Ͷͻʹͺ ͻͶͶ

�ar�eting (transporting to the roa� si�eȌ ͵ͷʹͲ ͳͺͷͲ

table 17 (cont): Cash flow and profitability of charcoal from 
plantation production /woodlots per ha
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Cash flow
Brick kiln 

(cassia)
Metal Kiln 

(Eucalyptus)

Market levy Ͷͻʹͺ

Total cost ͺǡͷ͵ͷ ͺͷǡ͵ͶͲ

Net Revenue ͵ʹǡͻ͵ ͺʹͶǡͷͲͲ

�enefitȀCost �atio (�C�Ȍ ͳǤͳ ͳǤͺ͵

�et �resent �alue (���Ȍ 
�͆ ʹǡͲͷ͵ ͶͷǡͷʹͶ

	inancialȀ�nternal �ate �eturnȌ ��� Ψ  ͻͺ
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table 18: Sensitivity to increases in costs and decreases in 
charcoal output from plantation production

Profitability

Brick kiln (cassia) Metal kiln (eucalyptus

BC 
Ratio

Net 
present 

value 
(GH¢)

IRR%
BC 

Ratio

Net 
present 

value 
(GH¢)

IRR%

Base ͳǤʹ ʹǡͲͷ͵  ͳǤͺ ͶͷǡͷʹͶ ͻͺ

Cost of production increases

ͳͲΨ ͳǤͳ Ͷ ͵ͷ - - -

ʹͲΨ ͳǤͲ Ǧͷͷͺ ͳͺ - - -

ͷͲΨ - - - ͳǤʹ ͳʹǡͲͲ ͷͶ

Charcoal output decreases

ͳͲΨ ͳǤͳ ͳǡͲͶ ͷͳ - - -

ʹͲΨ ͳǤͲ ͷ ʹ ͳǤͷ ʹǡͲͳ ͺͳ

ͶͲΨ - - - ͳǤͳ ǡʹͻ Ͷ

ͷͲΨ - - - ͲǤͻ Ǧ͵ǡͷͻͳ Ͷ

Cost increases and output 
decreases

Cost increases ͷΨ an� output 
�ecreases ͳͲΨ

ͳǤͲ Ͷͳͳ ͵͵ - - -

Cost increases ͳͲΨ an� 
output �ecreases ͳͲΨ

ͳǤͲ Ǧʹ Ͷʹ ʹͳ - - -

Cost increases ͳͲΨ an� 
output �ecreases ʹͲΨ

ͲǤͻ Ǧͳʹ͵Ͳ -! - - -

Cost increases ͶͲΨ an� 
output �ecreases ʹͲΨ

- - - ͳǤͳ ͵ǡͺͷͶ ͵Ͷ

Cost increases ͷͲΨ an� 
output �ecreases ʹͲΨ

- - - ͳǤͲ ǦͳǡͲͳ ʹͳ
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4.5 Conclusions
�he economics an� en�ironmental impact of charcoal pro�uction has har�ly 
been stu�ie� in 
hanaǤ �his stu�y has analy�e� the costs an� benefits 
associate� �ith charcoal pro�uction base� on three technologies use� in the 
countryǤ 
enerallyǡ pro�uction is �one largely by males in their youthful age 
�ith a mean age of ͗ Ǥ͛ �ro�uction is �one on both subsistence an� commercial 
basisǤ �hirtyǦfi�e percent of the pro�ucers inter�ie�e� in this stu�y engage� in 
the enterprise as their ma�or source of incomeǤ 	our �ey constraints to charcoal 
pro�uction are health ris�s (acci�ents from burns an� �ust into eyes an� 
chestȌǡ scarcity of trees for burning charcoalǡ laboriousness of the pro�uction 
process an� ina�e�uate finance for pro�uctionǤ �oor financing often lea�s to 
buyers oơering lo�er prices for charcoal pro�uce�Ǥ �espon�ents in�icate that 
the scarcity in wood for charcoal burning has resulted in a consistent decline 
in charcoal supply to the mar�etǤ �his is as a result of the rising number of 
charcoal pro�ucers an� mar�et �eman� for consumptionǤ

Charcoal pro�uction irrespecti�e of technology is profitable at ͖͖Ψ �iscount 
rate iǤeǤ pre�ailing real interest rate for len�ing to agricultural an� forestry 
pro�ects in 
hanaǤ �o�e�erǡ profitability is �uite marginal an� �ery sensiti�e 
to �ecreases in charcoal outputǤ �enefit Cost �atios �ere �uite lo� iǤeǤ ͕Ǥ͕ǡ ͕Ǥ͗  
an� ͕Ǥ͕ for the earth moun�ǡ bric� �iln an� metal �iln respecti�ely �hen �oo� 
�as pai� forǤ
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5  FEASIBILITY OF CHARCOAL PRODUCTION 
AS AN ALTERNATIVE LIVELIHOOD IN 
CHAINSAW DEPENDENT COMMUNITIES

Summary
This aspect of the study analyzed chainsaw actors’ perception of the feasibility of 
charcoal production and supply as an alternative livelihood option to illegal chain 
sawing in three selected communities in the Sunyani Forest District using focus 
group discussions.

Findings indicate that chainsaw prevalent communities are mainly agrarian 
with the majority involved in farming. Charcoal production is practiced as a 
secondary occupation. Production is seasonal, thus although there is demand for 
the product by middlemen or traders, current supplies cannot meet expected 
demand throughout the year.

Charcoal production will compete favourably with other forest based activities 
for wood resources and labour. Wood resources in the communities are declining 
as land for farming is urgently required. At the moment land is not easily available 
for establishment of plantations as community land areas are constrained by 
boundaries of forest reserves. However, potential sources of wood for charcoal 
identified included logging residues, farm clearings, suitable species on fallow 
lands and dead wood on farms and fallow lands.

At Atronie, 56% of respondents were willing to switch from chainsaw to charcoal 
production and supply. However, only few were interested in actual production 
because the process is tedious. More people wanted to be involved in planting 
woodlots for charcoal production. There has been some move by chainsaw actors 
in Asuakwa to engage in charcoal production using logging residue from teak, 
farm clearings.

Overall, communities were willing to switch but requested for training and 
organization in groups to facilitate this process. Wood raw material for burning 
charcoal is the greatest challenge that will restrain the charcoal idea. However, 
communities suggest that woodlots of teak, neem, cassia and other fast 
growing short rotation species may sustain production and also not to worsen 
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deforestation. Nevertheless, extra efforts need to be made to secure suitable 
land for charcoal woodlots.

5.1  Introduction
�ropenbos �nternationalǡ 
hanaǡ the 	orestry Commission of 
hana an� other 
institutions ha�e been consi�ering the concept of artisanal milling as a policy 
option for legal lumber supply to the �omestic timber mar�et in 
hanaǤ �t is 
anticipate� that this policy �hen in operation �ill �isplace a segment of illegal 
chainsa� lumber pro�ucers from businessǤ �isplace� illegal chainsa� millers 
�ho cannot meet the re�uirements of the ne� policy option may re�uire to be 
settle� in lucrati�e alternati�e income acti�itiesǤ Charcoal pro�uction is being 
consi�ere� as one of the options for a��ressing li�elihoo� nee�s of �isplace� 
illegal chainsa� pro�ucersǤ

�he �eman� for charcoal is high in the country �espite the intro�uction of 
alternati�e sources of energy such as ��
Ǥ Charcoal pro�uction is the main 
source of energy for cooking in households, the service industry and also for 
in�ustrial purposesǤ �he enterprise is i�entifie� as a lucrati�e li�elihoo� option 
an� ma�or source of supplementary income to rural househol�s (�����ǡ ͖ ͔͔ Ȍ͚ǡ 
�espite being a �ri�er to �eforestationǤ �ropenbos �nternationalǡ 
hana an� its 
partners see� to e�plore the potential of sustainable charcoal pro�uction as an 
alternati�e income source in chainsa� pre�alent communitiesǤ

5.2  Objectives
�he main ob�ecti�e of this aspect of the stu�y emanates from the broa� 
theme of buil�ing an un�erstan�ing of the conte�t of the pro�uctionǡ supply 
an� consumption of charcoal an� relate� economics in 
hana as �ell as the 
implications for promoting charcoal pro�uction as a �iable enterprise in 
selected chainsaw milling communities to safeguard their livelihoods while 
ensuring environmental or ecosystem sustainability. The key research question 
addressed was:

Ȉ �ill it be feasible to s�itch illegal chainsa� lumber milling for charcoal 
pro�uction an� supply in chainsa� pre�alent communitiesǫ

�he specific ob�ecti�es of the stu�y �ereǣ
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͕Ǥ �o assess the perceptions of illegal chainsa� actors of the possibility 
of the s�itch in �ob iǤeǤ charcoal for illegal chainsa�

͖Ǥ �he a�ailability an� accessibility of the pro�ucti�e resources (�oo�ǡ 
lan�ǡ labourǡ financial capitalǡ etcǤȌ an� mar�et potential for charcoal 
in the communities

�his chapter co�ers the follo�ingǣ

Ȉ 	orest an� other li�elihoo�s purse� in stu�y communities

Ȉ �o� �ill charcoal pro�uction compete or compliment these acti�ities

Ȉ �otential �oo� ra� material sources an� a�ailability for charcoal

Ȉ �enure Ȃaccess to resource (trees an� lan�ȌǦinstitutional arrangements 
for access and use

Ȉ �an� a�ailability an� the potential for charcoal forestsȀ�oo�lot 
�e�elopment ��ailability of capital for the charcoal enterprise

Ȉ �illingness an� interests of chainsa� people to go into charcoal 
pro�uction

Ȉ �spects of the chain actors are �illing to participate in (ra� material 
pro�uctionǡ processingǡ mar�etingǡ etcǤȌ

Ȉ ��isting charcoal mar�eting strategies

Ȉ �otential en�ironmental an� socioǦeconomic impacts of charcoal 
pro�uction

Ȉ �otential barriers or challenges an� possible alle�iation measures

Ȉ �mplications for promotion of charcoal pro�uction at the pro�ect sites

5.3  Methodology
�articipatory rapi� appraisal metho�s �ere employe� to collect �ata from 
three selected chainsaw milling communities on the fringes of some forest 
reser�es in the �unyani 	orest �istrictǤ 	ocus group �iscussions �ere hel� 
�ith �iơerent chainsa� sta�ehol�ers in the three selecte� communities (�able 
͕ Ȍ͝Ǥ �he sta�e hol�ers in each community comprise� of chainsa� operatorsǡ 
community el�ersǡ carriersǡ e�isting charcoal pro�ucersǡ assembly men an� a 
�istrict forest oƥcer of the �unyani forest �istrictǤ �esi�es the focus group 
discussions, informal interviews were conducted with key informants of the 
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communities surveyed. The checklist of issues investigated is attached in 
�ppen�i� ͖Ǥ

table 19: Stakeholder groups considered for focus 
Group discussion in communities

Name of 
Community

Location 
(forest reserve)

Total Number 
of people 
engaged in 
discussion

Category of People

�tronie ͳ

Chainsa� �perators

Community Elders

�nit Committee �embers

Community �ssembly �en

�unyani 	orest �istrict �ƥcer

Carriers

Charcoal Producers

Community elders

�sua��a �aya forest ͳͷ

Nsuatre ͳͺ

5.4 Findings

5.4.1 Local economy of chainsaw prevalent communities
The local economies of communities visited were mainly agrarian, with some 
�epen�ency on forest base� enterprisesǤ �able ͖ sho�s the �iơerent forest 
and agriculture related livelihood activities in the communities surveyed. 
�a�ority of the people are engage� in farming as their primary occupationǤ 
�ll other sources of income are secon�ary an� are pursue� by relati�ely lo�er 
percentage of the peopleǤ �hus although charcoal pro�uction �as in�icate� as 
an enterprise pursue� in all the communities �isite�ǡ �ery fe� people engage� 
in this enterpriseǤ
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table 20: Agriculture and Forest based Livelihood Activities in communities

Name of community Existing Agriculture and forest based livelihood Activities

�sua��a

Charcoal pro�uction

illegal chainsa� operation

Grass cutter rearing

Firewood collection

Farming

�oultry �eeping

Raising tree seedlings at the nursery on contract

Nsuatre

Charcoal pro�uction

�oney pro�uction

Firewood collection

�alm oil pro�uction


ari pro�uction

Carpentry

�nimal husban�ry

Farming

Raising cocoa nursery for sale

Pito brewing

�tronie

Farming

Charcoal pro�uction

�nimal rearing

Snail collection

�eaf �rappers

illegal chainsa� operation

5.4.2 Competitiveness and complementarities of charcoal with 
other forest based livelihoods

�lthough respon�ents ac�no�le�ge� that charcoal pro�uction complements 
other li�elihoo� strategies fa�orablyǡ they in�icate� that this enterprise coul� 
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compete �ell �ith other forest base� enterprises for t�o �ey resourcesǡ iǤeǤ 
�oo� ra� material an� labourǤ Charcoal pro�uction as a ma�or alternati�e 
li�elihoo� option �oul� be feasible if �oo� ra� material can be guarantee�Ǥ 
�lso charcoal pro�uction is a labour intensi�e acti�ityǡ hence a�e�uate labour 
is required.

5.4.3  Market potential of charcoal
Marketability of charcoal in the communities was not seen as a challenge since 
there is a�e�uate �eman� for it by mi��lemen �ho purchase an� transport 
the pro�uct to urban areasǤ �o�e�erǡ charcoal pro�uction �as percei�e� as 
a seasonal enterprise among some members of the communities an� coul� 
suitably complement but not compete �ery �ell �ith other e�isting forest 
base� enterprises for constant supply to satisfy �eman� throughout the yearǤ

5.4.4  Potential raw material sources and availability
�lthough �ery fe� people �ere note� to be engage� in charcoal pro�uctionǡ 
for the �ery fe� charcoal pro�ucers i�entifie�ǡ sources an� a�ailability of 
ra� materials most specifically the �oo� �as in scarcity an� coul� mostly be 
ac�uire� through illegal meansǤ �e�eral sources are currently being e�plore� to 
access �oo� use� for charcoal pro�uction in the communitiesǤ �hese inclu�e 
the use of

Ȉ �egal an� �llegal logging resi�ues

Ȉ trees on farms

Ȉ �oo� resi�ues from farm clearing (at the beginning of the 
farming season)

Ȉ from establishe� plantations

�n spite of these e�isting �oo� sourcesǡ all sta�ehol�ers in the �iơerent 
communities consi�ere� �oo�lot establishment as a prere�uisite to a �iable 
commercial charcoal pro�uctionǤ �o�e�erǡ access to lan� for this purpose 
is a limiting factor considering the limited land availability for other farming 
acti�itiesǤ �ith respect to �illingness to establish �oo�lot at the community 
le�elǡ respon�ents of the �iơerent community �iscussionsǡ sho�e� a high le�el 
of interest but suggeste� access to �egra�e� patches of go�ernment reser�e 
areas for this purpose �ill be essential to ensure sustainabilityǤ
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5.4.5  Tenure (ownership & control over land and 
forest resources)

�he pre�ominant lan� o�nership type pre�ailing in the communities is the 
family lan� type �hich is usually gi�en out to in�i�i�ual family househol�s or 
to migrant farmers in negotiate� sharecropping arrangementsǤ �ccess to tree 
resources and tree tenure arrangements remains the same as the governing 
national la�s on forest resourcesǤ �o�e�erǡ it �as note� from the community 
�iscussions that trees on farms i�entifie� for charcoal burning purposes are 
usually negotiated at the farm owner level and fell illegally.

5.4.6  Production technologies and resource availability
�he tra�itional earth moun� metho� �as the main technology employe� by 
charcoal pro�ucers in the communitiesǤ �he estimation of input re�uirement an� 
possible turno�er for the earth moun� technology in other charcoal pro�ucing 
areas has been elaborate� in Chapter ͘Ǥ �n spite of the limite� lan� resources 
for �oo�lot establishmentǡ labour an� access to financial resources (sa�ings 
an� loansǡ susu facilities an� cre�it unionsȌ for commercial charcoal pro�uction 
is readily available at the community level. Marketing of charcoal was not 
i�entifie� as a challenge in the communities since charcoal is al�ays in �eman�Ǥ 
�n all the communitiesǡ group le�el �as the most preferre� organi�ational 
structure choice for the �iơerent aspects of the charcoal pro�uctionǤ

5.4.7  Potential impacts
�nci�ence of �il�fires �as the primary potential en�ironment impact outline� 
�uring the community �iscussionsǤ �ocioǦeconomicallyǡ charcoal pro�uction at 
the community le�el �as seen to be a �iable alternati�e enterprise pro�i�e� 
there is a�e�uate ra� material base for large scale pro�uctionǤ

5.4.8  Willingness to switch from chainsaw to charcoal 
production

Chainsa� actors inter�ie�e� inclu�ing operatorsǡ carriers an� associate� 
�or�ers sho�e� mi�e� preferences in their �illingness to change from illegal 
chainsa� milling to charcoal pro�uctionǤ 	igure ͖͙ǡ in�icates the le�el of 
�illingness to shift to charcoal pro�uction among �iơerent categories of ��� 
platform membersǤ �ppro�imately ͙ ͚Ψ the chainsa� �or�ers on the ��� �ere 
�illing to s�itch to charcoalǤ �lthough ma�ority of respon�ents sho�e� some 
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le�el of �illingness to change to charcoal pro�uction at the community le�elǡ 
a much higher interest �as rather sho�n in the other aspect of the charcoal 
pro�uction �alue chain such us plantation of �oo�lots for saleǡ sorting an� 
pac�aging as �ell as transporting to urban centersǤ �able ͖͕ in�icates the 
preferences of ͝ chainsa� millers for their participation in �arious aspects of 
charcoal �alue chainǤ �nly ͖ out of ͝ (͖ ͖ΨȌ sho�e� interest in engaging in the 
process of con�erting �oo� into charcoalǤ

Are you willing to shift to charcoal production?

Yes  55.6%No 44.4

Figure 25: Willingness to shift from chainsaw milling to charcoal production

table 21: Interest in different aspects of charcoal production value chain

Stages in Charcoal value chain
Number of respondents in a group of 

9 msd members

Marketing ͻ

�ctual �ro�uction ʹ

Sorting and Packaging ͷ

�upply of ra� materials ͻ

5.5 Conclusions
�his chapter co�ere� an assessment of the feasibility of charcoal pro�uction 
an� supply in three ��ǦChainsa� �ro�ect communitiesǤ �ssentiallyǡ most 
inhabitants in these communities are farmers but some engage in other 
secon�ary income acti�ities inclu�ing illegal logging an� charcoal pro�uctionǤ 
Charcoal is pro�uce� by the tra�itional earth moun� metho� �ith �oo� from 
logging resi�uesǡ trees on farmlan�s an� fallo�sǤ �he pro�uct is in �eman� in 
the area for subse�uent supply to urban areasǤ Charcoal pro�uction ho�e�erǡ 
is undertaken on limited scale and is seasonal when agricultural activities 
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subsi�eǤ �here are rural capital sources that coul� be relie� upon for financial 
support for any enterpriseǤ

Chainsa� actors in the stu�y communities are optimistic that charcoal 
pro�uction if properly promote� can augment li�elihoo� strategies an� ser�e 
as an alternati�e to illegal chainsa� lumberingǤ 	iftyǦsi� percent of them are 
�illing to s�itch to charcoal pro�uction an� supplyǡ although ma�ority �oul� 
prefer to be in�ol�e� in �oo�lot establishment pro�ucing ra� material for 
charcoal pro�uctionǤ �his is because charcoal pro�uction by the tra�itional 
method is labour intensive. Chainsaw actors also indicated that the feasibility 
of the charcoal ǲi�eaǳ �oul� be constraine� by �eclining �oo� resources 
and limited land area for establishing large tracts of woodlot to cater for 
sustainable pro�uction of charcoal in these communitiesǤ �etǡ they suggeste� 
establishment of woodlots of Cassia siamea, neem and teak to augment 
current �oo� sources for charcoal burningǤ �egra�e� patches of lan� in some 
compartments in forest reser�es coul� be �e�ote� to �oo� fuel plantations 
as �ell as planting particularlyǡ cassia in areas �esignate� for firebrea�s an� 
boundary lines.
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6  THE WAY FORWARD FOR THE CHARCOAL 
INDUSTRY IN GHANA AND PROMOTION IN 
CHAINSAW COMMUNITIES

Summary
This chapter is a synthesis reflecting on the major issues arising from the preceding 
chapters as well as recommendations for the charcoal industry and its promotion 
as an alternative income source to illegal chainsaw lumbering.

The literature is replete with information on the importance of charcoal in the 
economies of developing countries and that of some industrialized nations. 
In many developing nations including those in Sub-saharan Africa charcoal has 
been produced largely for urban markets and has contributed to deforestation 
in these countries. Yet this industry plays a key role in energy supplies providing 
heat particularly for cooking and ensuring food security as well as heating 
industrial purposes. The demand for energy in general and charcoal continues 
to rise with increasing population growth in urban areas posing further threat 
to wood resources. However, development agents are optimistic that within the 
concept of the green economy desired in recent times, the charcoal industry can 
potentially be explored for economic and environmental benefits.

Generally, the government of Ghana and other agencies has instituted some 
interventions including planting of woodlots, use of Liquefied Petroleum Gas 
(LPG), taxes and wood fuel conserving devices to ensure efficient use of wood 
fuel resource but these have not achieved the desired objective. Despite these 
interventions there is need to address a number of concerns to ensure sustainable 
production and supply of charcoal to safeguard the environment and the 
livelihoods of the un-estimated number of actors in the supply chain as well as 
tap revenue for socio-economic development in the country as indicated below.

6.1 Sustainable wood fuel for charcoal production
Charcoal pro�uction is being un�erta�en throughout the country an� especially 
in the sa�annahs �here the resource is prone to a��erse eơect of changes in 
climatic conditions. With increasing demand for charcoal and declining wood 
resources for pro�uctionǡ there is ob�iously the nee� for a reliable �oo� source 
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to sustain the charcoal enterpriseǤ �lsoǡ recent concerns for green economy 
�eman�s pro�uction from sustainably manage� forests particularly for e�port 
markets (Riçerca Coopera�ioneǡ ͖͔͕ Ȍ͕Ǥ �o ensure �oo� a�ailability an� to safe 
guar� the en�ironmentǡ there is urgent nee� to promote �oo�fuel plantations 
and agroforestry in farming areas so as to create woodland resources to 
compensate for the �epletion of natural tree species in the forest stan� for 
charcoal pro�uctionǤ

�his stu�y in�icates that pro�uction from short rotation species plantation 
is financially �iable e�en at a mar�et len�ing rate of ͖͖Ψ for agricultural an� 
forestry pro�ects in 
hanaǤ �otational �oo�lot systems �ith short rotation 
fast gro�ing species i�eal for smallǡ me�ium an� large scale pro�ucers may be 
a�opte� as follo�sǣ

�ssume a plantation mo�el �ith Cassia siamea in a rotational woodlot system 
an� �iln capacity of ͘ftǤ �ccor�ing to the bric� pro�ucerǡ ͕ ha of cassia �oo� 
at a �iln pro�uction capacity of ͘ft roun� �ill be consume� in ͗ months (per 
�uarter of the yearȌ to pro�uce ͖͛ mini bags (͖ ͔�g � ͖͛ ί ͕͔͘͘�gȌ of charcoal 
o�er ͜ pro�uction cyclesǤ Conse�uentlyǡ ͘ha of cassia �oo� �oul� be re�uire� 
at a ͘ft �iln capacity to pro�uce continuously o�er ͘ �uarters in a yearǤ �enceǡ 
a unit pro�ucer operating a ͘ft �iln capacity �ill re�uire �oo�lot area in 
multiples of ͘ha per annum for ͘Ǧ͙ consecuti�e years to pro�uce sustainablyǤ 
�his means each unit pro�ucer �ill nee� a total of ͕͚Ǧ͖ ͔ha of lan� to remain full 
time in pro�uction sustainably (�able ͖ Ȍ͖Ǥ �his is because un�er goo� rainfall 
fall an� soil con�itionsǡ cassia may ta�e ͘Ǧ͙ years to mature for the first har�est 
of �oo� an� the coppice gro�th ta�es at least ͖ years to mature to har�estǤ



97

table 22: Model Cassia siamea rotational woodlot system

Year 0 1 2 3 4

Block �loc� ͳ �loc� ʹ �loc� ͵ �loc� Ͷ �loc� ͷ

Acreage planted 
(ha)

Ͷ Ͷ Ͷ Ͷ Ͷ

Year ͷth year th year th year ͺth year ͻth year

Harvest regime
�ar�est 
bloc� ͳ

�ar�est 
bloc� ʹ

�ar�est 
bloc� ͵

�ar�est 
bloc� Ͷ

�ar�est 
bloc� ͷ

Year ͳͲth ͳͳth ͳʹth ͳ͵th ͳͶth

Harvest regime
�ar�est 
bloc� ͳ

�ar�est 
bloc� ʹ

�ar�est 
bloc� ͵

�ar�est 
bloc� Ͷ

�ar�est 
bloc� ͷ

�t a higher �iln capacity of for instance ͜ft to increase pro�uction �olumeǡ ͜ha 
�oo�lot �ill be re�uire� per annumǤ �f the rotational �oo�lot system is to 
be a�opte�ǡ then ͜Ǧ͕͔ ha may be plante� annually for at least ͘Ǧ͙ consecuti�e 
years to ensure continuous supply of �oo� for pro�uctionǤ � target of ͔͗Ǧ͙͔ha 
of �oo� nee� to be plante� in ͘Ǧ͙ years an� multiples of this if the e�pecte� 
�olume of pro�uction �ill be higherǤ �isplace� chainsa� millers coul� be 
assiste� to plant patches of forest of short rotation species on their o�n 
lan� un�er the rotational �oo�lot systemǤ �lternati�elyǡ �here lan� is scarceǡ 
�egra�e� patches of lan� in forest reser�es or communal lan� may be secure� 
for such large scale plantingǤ

�ome basic research an� compilation of information on potential fast gro�ing 
tra�itional or e�otic species �ith appropriate energy characteristics that 
may be suitable for con�ersion into charcoal of appreciable burning �uality is 
required. Silvicultural management of wood fuel resources in natural stands 
also nee� to pursue�Ǥ
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6.2 Charcoal production technologies and 
pro�tability

The results from the analysis indicated that at the real interest rate or bank 
len�ing rate of ͖͖Ψǡ charcoal pro�uction un�er the tra�itional earth �ilnǡ bric� 
�iln an� metal �iln �ere profitable �ith a lo�er turno�er from the tra�itional 
earth �iln probably because of the lengthy pro�uction perio� an� lo�er 
pro�uction fre�uencyǤ

�lthough each pro�uction system operates un�er peculiar con�itionsǡ 
the stu�y suggests that the metal �iln may be the best option or choice for 
charcoal pro�uction for easier management of the pro�uction processǡ higher 
pro�uction fre�uencyǡ portability of the �ilnǡ less labour intensi�e an� possibly 
less health ha�ar�s compare� �ith the bric� �iln an� earth moun�Ǥ �he metal 
�iln pro�uction seems best alternati�e to in�est in for large scale commercial 
pro�uction if a reliable ra� material supply from plantation sources can be 
guarantee�Ǥ �t is also more e�pensi�eǡ than the others costing ͕͔͔͔͂ an� o�er 
(�ractical �ctionǡ un�ate�Ȍ �epen�ing on the si�eǤ �o�e�erǡ accor�ing to �an 
Tilburg et al., (͖ ͔͕ Ȍ͕ǡ more eƥcient �ilns ha�e multiple benefits for the pro�ucer 
an� the en�ironment inclu�ing re�uce� pressure on the natural forestsǡ 
re�uce� e�posure to smo�e an� pollution from fires among others although 
remains a bottlenec� for small scale pro�ucers because they re�uire initial 
capital in�estmentǤ

�rrespecti�e of technologyǡ pro�uction is sensiti�e to increases in pro�uction 
costsǤ �rofitability �as also marginal �ith lo� �C ratios iǤeǤ ͕Ǥ͕ǡ ͕Ǥ͗  an� ͕Ǥ͕ for 
the earth moun�ǡ bric� �iln an� metal �iln respecti�ely �hen �oo� �as pai� 
forǤ �his implies that charcoal burning among �isplace� illegal chainsa� millers 
may be supporte� �ith loans at lo�er len�ing rates to enhance profitabilityǤ 
�he �orl� �an� suggests ͕͔Ψ len�ing rate for agricultural pro�ects (
ittengerǡ 
͕͜͝ Ȍ͖Ǥ

The immobility of the brick kilns increases costs of labour and haulage for 
loa�ingǡ transporting an� oơǦloa�ing at the pro�uction site �hich may be 
�istant a�ay from the har�esting siteǤ �n impro�e� �ersion of the bric� �iln for 
a higher capacity as built by for ����� at �aboase may be a�opte� if pro�uction 
�ill be base� on plantation pro�uction but labour to cut an� carry �oo� to the 
burning site might increase pro�uction costǤ
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6.3 Feasibility of charcoal in chainsaw communities
�t can be �e�uce� from the stu�y that it is feasible to promote charcoal 
pro�uction as an alternati�e to illegal chainsa� lumbering in chainsa� pre�alent 
communities only if sustainable �oo� sources can be guarantee�Ǥ �enceǡ the 
�oo�lot planting program �escribe� abo�e may be beneficialǤ �stablishing 
Cassia in areas �esignate� for firebrea�s or boun�ary lines especially along 
the fringes of forest reser�es bor�ering chainsa� communities are potential 
can�i�ate areas for the propose� �oo�lot programǤ �abour concerns raise� 
by the segment of chainsaw actors interviewed can be surmounted with 
the use of the brick or metal kiln which are less laborious and with shorter 
pro�uction perio� of ͗Ǧ͘ �aysǤ �eneficiaries then nee� to be supporte� �ith 
organi�ational an� entrepreneurial s�ills an� possibly loans at lo�er interest 
rates to enhance profitability of charcoal pro�uctionǤ



100

7  FURTHER RESEARCH

�his stu�y has broa�ly co�ere� the socioǦeconomic aspects of the charcoal 
in�ustry an� its potential in chainsa� pre�alent communities in 
hanaǤ 
�o�e�erǡ further research re�uires to be con�ucte� to complete the aspects 
on in�estment implications of charcoal pro�uction in Chapter ͘ as follo�sǣ

Ȉ �stimation of actual �olume of �oo�ǡ labour use�ǡ an� correspon�ing 
charcoal output per unit �iln per pro�uction cycleǤ �his �ill entail 
�uantitati�e measurement of these pro�uction parameters on site 
for the earth mound, brick and metal kiln methods studied while 
pro�uction is in progressǤ

Ȉ � comparati�e analysis of incomes from illegal chainsa� an� charcoal 
pro�uction
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APPENDICES

Appendix 1: Survey questionnaires
eu-Chainsaw ProJeCt

COSTS AND BENEFITS OF CHARCOAL PRODUCTION IN GHANA

QUESTIONNAIRE FOR PRODUCERS

�he purpose of this inter�ie� is to un�erstan� charcoal pro�uction 
tren�s to assist in �e�eloping �or�able strategies to ensure continue� 
charcoal pro�uction from sustainable sources in 
hanaǤ

�Ǥ GENERAL INFORMATION

Ȍ͕ �ame of to�n ǥǥǥǥǥǥǥǥǥǥǥǥǤǤ�ame 
of mar�etǥǥǥǥǥǥǥǥǥǥ

Ȍ͖ 
en�erǥǥǥǥǥǥǥǤ��ucationǥǥǥǥǥǥǥ
�riginǥǥǥǥǥǥǥǥǥǤǤ

Ȍ͗ �o� many years ha�e you been in charcoal pro�uction ǥǥǥǥǥǥǥǥǥ

͘Ȍ �s charcoal the main economic acti�ity you un�erta�e (iȌ �es (iiȌ �o

Ȍ͕ �f �oǡ �hat is your main economic acti�ity (iȌ 	arming  (iiȌ�ra�ing  (iiiȌ �ther

Ȍ͖ �ho intro�uce� you into charcoal pro�uctionǫ 
ǥǥǥǥǥǥǥǥǥǥǥǥǥ

Ȍ͗ �hat pro�uction system �o you practiceǫ (iȌ �ra�ition �arth �oun� (iiȌ 
Traditional Brick Kiln (iii) Metal Kiln

͘Ȍ �hat is your source of �oo� for charcoalǫ (iȌ ��n farm (iiȌ 	orest (iiiȌ 
fallo� lan�s i�Ǥ �therǥǤǤ

Ȍ͙ �hat are some of the trees you use for the charcoal  
iǥǥǥǥǥǥǥǥǥǤǤǤ iiǥǥǥǥǥǥǥǤǤ   iiiǥǥǥǥǥǥǥǥǥǤǤ  
i�ǥǥǥǥǥǥǥǥǥǥǥǥǤ�ǥǥǥǥǥǥǥǥǥǥ 

Ȍ͚ �o you supply special types of charcoal to your customersǫ (iȌ �es (iiȌ �o
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Ȍ͛ �ho are your ma�or consumers  (iȌ �hole sellers  (iiȌ �etailer 
 (iii) Consumers  (iv) Middle men

Ȍ͜ �hat characteristics of charcoal �o you normally supply to customers 
(iȌ �ar�   (iiȌ �oft   (iiiȌ �ea�y  (i�Ȍ �ight  
(�Ȍ �ar� an� light  (�iȌ �ar� an� �ea�y  (�iiȌ �oft an� �ear�  
(�iiiȌ �oft an� �ea�y

Ȍ͝ �hy those particular characteristicsǣǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǤǤǤǤǤ

͕ Ȍ͔  �o� often �o you pro�uce charcoal in a �ee�ǥǥǥǥǥǥǥǥǥǥǥ

͕ Ȍ͕  �o� many bags of charcoal are you able pro�uce per production cycle?  
(i)............. Small size bag  (ii)............ Large size bag

͕ Ȍ͖ �o� many bags of charcoal are you able to produce in a week?  
(i)............. Small size bag (ii)............ Large size bag

͕ Ȍ͗ �re you al�ays able to sell all the charcoal you pro�uceǫ (iȌ �es (iiȌ �o

͕͘Ȍ �t �hich month �o you normally pro�uce more ǥǥǥǥǥǥǥǥǥǥǥǥ
ǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǤǥǥǥǥǥǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ

͕ Ȍ͙ �easons for the rise in pro�uction aroun� that month ǥǥǥǥǥǥǥǥǥ
ǥǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ

͕ Ȍ͚ �ention some problems you encounter in your charcoal pro�uction

 ǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥ
ǥǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ

͕ Ȍ͛ �uggest �ays to impro�e the pro�uction of charcoal in 
hana

 ǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥ
.

 ǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥ
.

 ǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥǥ
.
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B. COSTS AND RETURNS FROM CHARCOAL PRODUCTION

a) Costs

i. operational: recurrent expenses

Item

Quantity 
used per one 
production cycle 
(No. of people x 
no. of days)

Unit cost (GH¢) Total value (GH¢)

i) Labour

Labour for harvesting wood

Labour for cutting wood 
into pieces

Labour for collecting wood 
for one pro�uction cycle

Labour for packing wood

Labour for firing and 
managing fire

Labour for quenching fire

Labour for raking out the 
charcoal from the fire

Labour for packing into 
bags

Amount of water for 
�uenching fire (�rumsǡ 
gallonsǡ bas�etsǡ etcǥǤȌ

�ther operational costs

Labour for on loading 
charcoal into vehicle

ii) Material and 
Marketing costs
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Item
�ty use� per 
pro�uction cycle

�rice per unit 
(
� Ȍ͆

�otal �alue (
� Ȍ͆

Wood

Packaging (bags)

�ransport to mar�et centre 
or point sale

�abor cost for oƫoa�ing 
vehicle

�aybill at point of loa�ing

�e�y at point of �eli�ery

II. Capital Items/Equipments

Item Age
Frequency of 
replacement

Quantity
Unit cost 
(GH¢)

Total value 
(GH¢)

Kiln

��e

Cutlass

Rake

Other

b) Output

�uantity of charcoal 
pro�uce� per cycle

Cost per unit of sale(
� Ȍ͆ �otal �alue (
� Ȍ͆
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eu-Chainsaw ProJeCt

eConomiCs oF CharCoal ProduCtion From wood Fuel 
PLANTATION QUESTIONNAIRE FOR PLANTATION PRODUCERS

�Ǥ GENERAL INFORMATION

�ge of plantationǥǥǥǥǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ

��pecte� rotation age to har�est ǥǥǥǥǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤǤ

B. woodlot estaBlishment and maintenanCe

Year 1: woodlot establishment

�ith or �ithout foo� crops ǥǥǥǥǥǥǥǥǥǥǥǥ
i) Costs

�ro�uction parameter �uantity Cost per unit Total cost

�an� (haȀacreȌ

Labour

Clearing/preparation

Pegging

Planting

�eplacement of �ea� 
see�lings (beating upȌ

�e��ing ͳ

�ee�ing ʹ

�ee�ing ͵

�ar�esting mai�e

�ar�esting cassa�a

Seedling

Maize seeds

Cassava sticks

Other seeds

Cutlass

�oe

Pegs

Maize bags
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�ther inputs

output: Year 1

Crop
�uantity 
harvested

�nit of sale (�agsȀ
bunchesȀbas�ets etcǤȌ

Cost per unit 
of sale (
� Ȍ͆

Total value 
(
� Ȍ͆

Maize

Cassava

�ther crops

Year 2: maintenance

i) Costs

�ro�uction parameter �ty Cost per unit Total cost

�ee�ing ͳ

�ee�ing ʹ

�ar�esting crop

ii) output: Year 2

Crop
�uantity 
harvested

�nit of sale 
(�agsȀbunchesȀ
baskets etc.)

Cost per unit of 
sale (
� Ȍ͆

Total value 
(
� Ȍ͆

Maize

Cassava

�ther crops
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Year 3: maintenance

i) Costs

�ro�uction parameter �tty
Cost per unit 
(
� Ȍ͆

�otal cost (
� Ȍ͆

�ee�ing ͳ

�ee�ing ʹ

�ar�esting any foo� crop

�utputǣ �ear ͗

Crop
�uantity 
harvested

�nit of sale 
(�agsȀbunchesȀ
baskets etc.)

Cost per unit of 
sale (
� Ȍ͆

Total value 
(
� Ȍ͆

Maize

Cassava

�ther crops

Year 4: maintenance

i) Costs

�ro�uction parameter �ty
Cost per unit 
(
� Ȍ͆

�otal cost (
� Ȍ͆

�ee�ing ͳ

�ee�ing ʹ

�ar�esting �oo�
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�utputǣ �ear ͘

Crop
�uantity 
harvested

�nit of sale 
(�agsȀbunchesȀ
baskets etc.)

Cost per unit of 
sale (
� Ȍ͆

Total value 
(
� Ȍ͆

Maize

Cassava

�ther crops

Year 5: maintenance

i) Costs

�ro�uction parameter �ty
Cost per unit 
(
� Ȍ͆

�otal cost (
� Ȍ͆

�ee�ing ͳ

�ee�ing ʹ

�utputǣ �ear ͙

Crop
�tty har�este� 
(bagsȀbunchesȀ
baskets etc.)

Cost per unit of sale (
� Ȍ͆ �otal �alue (
� Ȍ͆

Crop

Wood
�tty har�este� 
(unit bundles, 
piecesǡ truc�Ȍ

Cost per unit of sale (
� Ȍ͆ �otal �alue (
� Ȍ͆
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CHARCOAL PROCESSING AND SALE

͕Ǥ Capital Items

Item �ge �tty �nit cost (
� Ȍ͆
Total value 
(
� Ȍ͆

Kiln
��e
Cutlass
Rake
�thersǥǥǤǤ

operational: recurrent expenses

Item �ge �tty �nit cost (
� Ȍ͆
Total value 
(
� Ȍ͆

Labour
Overheads
Electricity
Consumables

Charcoal output

Item
�tty pro�uce� per 
perio�Ȁarea of estimate� 
cost

�rice per unit
�er �nit 
(
� Ȍ͆

Total value 
(
� Ȍ͆

Charcoal

Marketing and distribution
Clients:
Point of sale:
Costs:

Item �tty
Cost per unit 
(
� Ȍ͆

�otal �alue (
� Ȍ͆

Packaging (bags)

�ransport to mar�et centre 
or point sale

�aybill at point of loa�ing

�e�y at point of �eli�ery
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Appendix 2: Checklist for assessing the feasibility of 
charcoal production in chainsaw communities

͕Ǥ �hat alternati�e forest base� li�elihoo�s e�ist

͖Ǥ �o� �ill charcoal pro�uction compete or compliment these acti�ities

͗Ǥ �ssess ra� material a�ailability for charcoal

͘Ǥ �ssess tenure Ȃaccess to resource (trees an� lan�ȌǦinstitutional 
arrangements for access and use

͙Ǥ �otential for charcoal forestsȀ�oo�lot �e�elopment (lan� a�ailabilityǡ 
etc.)

͚Ǥ Capital re�uirements an� a�ailability for the charcoal enterprise

Ǥ͛ �illingness an� interests of chainsa� people to go into charcoal 
pro�uction

͜Ǥ �hat aspects of the chain are people �illing to participate in (ra� 
material pro�uctionǡ processingǡ mar�etingǡ etcǤȌ

9. Existing charcoal marketing strategies

͕͔Ǥ �mployment an� re�enue generation potential of charcoal

͕͕Ǥ �otential en�ironmental an� socioǦeconomic impacts

͕͖Ǥ �otential barriers or challenges an� possible alle�iation measures

͕͗Ǥ �mplications for promotion of charcoal pro�uction at the pro�ect sites 
(what resources will be required, raw material, tenure issues, how can 
the people an� pro�uctionǡ �istribution an� mar�eting process be 
managed, etc)



This report was produced within the framework of the EU 
Chainsaw Milling Project “Supporting the integration of 
legal and legitimate domestic timber markets into Voluntary 
Partnership Agreements”. The project aims to � nd sustainable 
solutions to the problems associated with the production of 
lumber for local timber markets by involving all stakeholders 
in dialogue, information gathering and the development 
of alternatives to unsustainable chainsaw milling practices. 
In Ghana, the project is being carried out by Tropenbos 
International (TBI) in collaboration with the Forestry Research 
Institute of Ghana (FORIG) and the Forestry Commission (FC).
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