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CHAPTER 

14

Highlights

 As charcoal is among the most commercialized resources in Sub-Saharan Africa, 
many stakeholders are competing for profit margins at different stages of the 
value chain from rural supply centres to urban demand centres

 Current charcoal production and use presents serious tradeoffs of socio-economic 
and environmental outcomes across landscapes, namely, meeting urban energy 
demands and supporting livelihoods at the cost of multifunctionality of rural 
landscapes

 Poverty-induced charcoal production and resource degradation are reinforcing 
each other in the landscape context where counterproductive regulations 
and non-exclusive tenure conditions intersect to provide incentives for the 
overexploitation of natural trees

 Resolving tradeoffs and achieving synergies of economic development and 
sustainable energy provision calls for integrating charcoal into a landscape 
approach to provide incentives to protect natural resources through inter-sectoral/
multi-stakeholder coordination

 Providing a diagnosis through the concept of charcoal economics discussed in 
this chapter, we propose a landscape approach to address sustainable charcoal 
production and use through the application of Sayer et al. (2013)’s ten principles 
for landscape approaches

1. Introduction
The production and use of woodfuel – firewood and charcoal – is an important socio-
economic activity in Sub-Saharan Africa (SSA), as over 90% of the population rely on it 
as primary energy source (Schure et al., 2014a; Iiyama et al., 2014a). It is also responsible 
for most of total household energy-related greenhouse gas (GHG) emissions in SSA 
(Kammen & Lew, 2005). Population growth and urbanization during last few decades 
has seen a surge in commercial demand for charcoal, as a popular and convenient fuel in 

Iiyama, M., Neufeldt, H., Dobie, P., Hagen, R., Njenga, M., Ndegwa, G., … Jamnadass, R. (2015). Opportunities 
and challenges of landscape approaches for sustainable charcoal production and use. In Minang, P. A., van 
Noordwijk, M., Freeman, O. E., Mbow, C., de Leeuw, J., & Catacutan, D. (Eds.) Climate-Smart Landscapes: 
Multifunctionality in Practice, 195-209. Nairobi, Kenya: World Agroforestry Centre (ICRAF).
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urban settlements. Charcoal is perceived to be cleaner and more usable compared with 
firewood, and more affordable in comparison with modern alternatives such as kerosene 
and liquid petroleum gas (LPG; Ellegård, 1996; Girard, 2002).

Currently charcoal production and use results in serious tradeoffs between socio-economic 
and environmental outcomes. Charcoal helps to meet urban energy demands and supports 
livelihoods of people across the value chain, but at the cost of many functions of rural 
landscapes. Charcoal is mainly sourced from rural landscapes where alternative economic 
opportunities are limited. Thus urban charcoal demand has significantly contributed to 
rural livelihoods through providing income and employment (Schure et al., 2014a). In 
2011, the charcoal sector in Africa was estimated to produce income of over US$10 
billion, against the firewood’s US$ 3.7 billion (World Bank, 2011; FAO, 2014). At the 
same time, as charcoal requires more wood per unit of energy than firewood, it has driven 
rural land use changes, which depending on the intensity of harvest, either shapes or 
degrades productive multifunctional landscapes (Chidumayo & Gumbo, 2012; Iiyama et 
al., 2014a). In 2009, wood extraction for firewood and charcoal combined was reported 
to be one of the major contributors of degradation emissions from African landscapes, 
accounting for 57% of forest emissions in SSA (Griscom et al., 2009). With further 
growing demand for charcoal projected in coming decades (Bailis et al., 2005; Brew-
Hammond & Kemausuor, 2009; Iiyama et al., 2014a), depletion of suitable wood species 
in landscapes will lead to the shifting of charcoal production frontiers with increasing 
distances between rural-supply and urban-demand zones thus increasing emissions 
further (Schure et al., 2014b).

In turn, if produced and used sustainably, charcoal can be a renewable fuel, contributing 
significantly to reducing GHG emissions in SSA while also supplying energy to urban 
markets and employment to tens of millions of actors across the value chain (Kammen 
& Lew, 2005; World Bank, 2011). Thus it has a high potential to become a climate-
smart technology, especially if synergies are achieved throughout the landscape scale for 
economic development and sustainable energy provision.

This chapter calls for understanding the mechanisms underlying the current unsustainable 
charcoal production and use within the wider social, ecological and economic context 
of SSA landscapes, and identifying challenges and opportunities to transform the 
charcoal sector for healthy landscapes. Section two initially describes developmental and 
environmental tradeoffs in SSA rural landscapes. It then attempts to present the ‘charcoal 
economics’ to characterize the charcoal sector in SSA from the landscape perspective 
and to understand the drivers of degradation as well as the tradeoffs between socio-
economic and environmental outcomes. Section three critically reviews the past and 
present approaches to addressing the woodfuel crisis from the point of view of charcoal 
economics, and derives recommendations for operationalizing landscape approaches 
(LAs) for sustainable charcoal production and use, followed by summarizing remarks in 
the conclusion section.

2. Charcoal production and use in landscapes
2.1 Development and environmental tradeoffs in landscapes
SSA rural landscapes consist of mosaics of bushes, grasses and farmlands interspersed 
with wooded areas. Wooded and shrubby landscapes in SSA support the livelihoods 
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of farmers, agro-pastoralists and pastoralists by providing a set of ecosystem services 
including: biological products (e.g., food/fruits, fodder, medicines, oils, construction 
materials, gum, resins and fuel); supporting services (e.g., soil fertility, moisture, 
biodiversity); regulating services (e.g., micro/macro climate, water/air quality), and 
cultural/recreational services (de Leeuw et al., 2014). These ecosystem services are 
essential for the resilience of landscapes and for rural people to adapt to climate change. 
Landscapes in SSA can also play an important role in climate change mitigation, as they 
have a potential to store large amounts of carbon. Humid forests save much more biomass 
above ground per hectare than drylands, which nevertheless are important carbon stocks 
below ground due to their extensiveness (White & Nackoney, 2003; Skutsch & Ba, 2010).

The needs for development and cash income of a growing population in rural landscapes 
have driven exploitation of ecosystems, causing degradation of their services at a rate 
faster than their regeneration. Land clearing for agriculture has been the main driver of 
deforestation in SSA (Chidumayo & Gumbo, 2012). At the same time, rural landscapes 
have been subjected to widespread degradation due to uncontrolled livestock grazing 
as well as woodfuel harvest (Namaalwa et al., 2007; Skutsh & Ba, 2010). Degradation 
emissions from woodfuel harvest appear to represent the majority of emissions from forests 
in Africa (Griscom et al., 2009). Landscape-level degradation and loss of biodiversity 
further exposes ecosystems to climatic hazards (Naughton-Treves et al., 2007), and can 
lead to a reduction in their capacity to provide essential ecosystem services to support 
rural livelihoods.

As there are serious concerns about reconciling development and conservation tradeoffs, 
LAs have increasingly gained prominence in the search for solutions to achieve adaptation 
and mitigation simultaneously (DeFries & Rosenzweig, 2010; Sayer et al., 2013; Harvey et 
al., 2013). Before investigating the possibility of applying the LAs to address sustainable 
charcoal production and use in SSA context, the following sub-section sets the scene to 
understand the mechanisms underlying current unsustainable practices.

2.2 Charcoal economics: characterizing the charcoal sector in SSA
The charcoal sector in SSA generally shares two contradicting features. Firstly, charcoal 
is one of the most important commercialized resources and the charcoal trade in SSA 
contributes to incomes and employment opportunities for rural residents and benefits 
the national economy along the value chain (World Bank, 2011). Despite that, charcoal 
production is generally considered informal, even illegal, and highly associated with 
rural poverty (Mwampamba et al., 2013; Zulu & Richardson, 2013). Secondly, despite 
the depletion of resources it causes, charcoal supply in SSA has been regarded as 
highly efficient in meeting the ever-growing urban demand (Hosier & Milukas, 1992; 
Mwampamba, et al., 2013). To resolve these paradoxes calls for an understanding of 
the contexts in which charcoal production and use operates, namely, the regulatory 
environment affecting the value chain on the one hand, and the local tenure conditions 
governing resource access in rural areas on the other, which simultaneously provides 
incentives for poverty-driven charcoal production and resource degradation.

2.2.1 Multi-sectoral regulatory environment affecting the value chain
Many stakeholders are involved in different stages of the charcoal value chain which 
geographically stretches from rural to urban areas. They include farmers, charcoal burners, 
middlemen, dealers, city traders and urban consumers as well as traditional and official 
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Drivers of degradation 
across landscape 
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Longer 
supply 

distance, 
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authorities (Schure et al., 2013). At the same time, many SSA countries have formal 
charcoal rules and regulations, but production and trade are rarely formally recorded, 
thus, in practice, remain informal (Schure et al., 2013). The charcoal value chain operates 
in a complex, multi-layered, multi-sectoral regulatory environment. Incoherent legislation 
from different government departments, such as energy, agriculture, environment, natural 
resource management and local government, which target the same or different sections 
of the value chain, result in an unclear framework for stakeholders (Sepp, 2008; Schure et 
al., 2013; Iiyama et al., 2014b). Legislation is, however, rarely effectively enforced, but 
ends up providing room for corruption. For example, complete bans or licensing systems 
are often introduced to control off-take and transport of wood (Skutsch & Ba, 2010). 
These measures penalize producers in the short-term, but are rarely effective in the long-
term due to high costs of enforcement in controlling supply activities which are dispersed 
across mosaics of rural landscapes (Hosier & Milukas, 1992). Rather, these interventions 
result in exorbitant economic rents accruing at the transport stage of the value chain and 

Figure 14.1 Charcoal economics. Rectangles in the centre part of the Figure indicate activities 
and actors across the different stages of the value chain, which include production & processing, 
transport, and end-use. These correspond to rural landscapes, road networks and urban markets/
settlements respectively. While different government ministries and agencies often have regulations 
targeting one or a few different stages of the value chain (as shaded darker for each sector), the 
overlap of responsibilities create an unclear framework (Section 2.2.1). At the same time, in rural 
landscapes, customary/informal tenure systems govern resource accesses without complete 
exclusiveness by multiple-stakeholders creating externality problems (Section 2.2.2). The right 
section of the figure describes the drivers of degradation elaborated in Sections 2.2.3 and 2.3.
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in bribes to those engaged in the illicit ‘license’ trade (Naughton-Treves et al., 2007; 
Schure et al., 2013). Consequently, farmers gain low returns while urban consumers pay 
higher prices, as bribes often add up to 20% or more of the final price (Mwampamba et 
al., 2013).

2.2.2 Tenure systems governing resource accesses and uses among 
multiple stakeholders

Farmers, agro-pastoralists and pastoralists in rural landscapes depend on the same 
resources in a seamless continuum from woodland, rangeland to farmland. They 
‘manage’ or ‘mine’ multiple vegetation layers (trees, shrubs and grasses) under either 
customary regulations and/or formal laws that define their rights of access to the resources 
(Shepherd, 1991; Namaalwa et al., 2007). In some regions, the land remains communal 
(Hosier & Milukas, 1992). In other regions, individual or private ownership of farmland 
is customarily recognized even without title deeds (Siri et al., 2006). Still, access to 
individual plots is usually not completely exclusive to landowners with neighbours often 
being allowed to graze livestock as well as to exploit trees and other natural resources 
after harvesting of crops and during fallows (Siri et al., 2006). Under such conditions, 
some land use activities may complement each other, for example, farmers clearing areas 
previously operated by charcoal producers (Namaalwa et al., 2007). At the same time 
they can create competition for resources, for example, selective cutting of slow-growing 
hardwood species by charcoal producers depleting fodders for pastoralists, while free 
grazing by pastoralists hinders natural regeneration of trees (Siri et al., 2006).

2.2.3 Mechanisms underlying unsustainable charcoal production 
Figure 14.1 summarizes the contexts in which the charcoal sector operates. Planting 
trees is an inherently risky venture in rural landscapes where the survival rates are low, 
due to not only harsh climatic conditions, but also damage caused when rural tenure 
arrangements allow multiple users access to the same resources. Furthermore, priority 
is often not given to planting trees for charcoal by risk-averse households because slow-
growing species are preferred for charcoal production which, along with other results 
of the poor policy environment, leads to low producer margins. However, charcoal 
producers will keep exploiting native vegetation on their farms and beyond in extensive 
landscapes as long as wood can be obtained sufficiently cheaply to ensure adequate 
private economic returns. As an example, a case study from Tanzania indicates that the 
charcoal producers perceived their profits to be positive because of their very low capital 
outlays to fell trees and construct earth mound kilns, their own ‘free’ labour, ‘free’ wood, 
and lack of concern about associated external costs (Luoga et al., 2000). The perception 
of ‘free’ labour or the low opportunity cost of labour is attributed to the lack of alternative 
economic opportunities and low agricultural and market potentials prevalent in rural 
landscapes (Dewees, 1989; Iiyama et al., 2014a). The perception of ‘free’ wood is due to 
most costs being treated as economic externalities or the lack of exclusiveness of access 
to tree resources under prevailing tenure conditions (Hosier & Milukas, 1992; Luoga et 
al., 2000). Poverty-driven charcoal production and degradation reinforce each other in 
the landscape context where counter-productive, multi-sectoral regulatory frameworks 
and non-exclusive tenure conditions interact to provide incentives for over-exploitation 
of natural trees. Instead of internalizing social costs of degradation, charcoal production 
keeps exploiting trees by shifting its location into hinterlands.
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2.3 Drivers and tradeoffs 
Given the contexts outlined above, the factors that drive charcoal consumption and 
production as well as tradeoffs across landscapes are described below; also see Figure 
14.1.

2.3.1 Urban energy demand
Urbanization and economic development are bringing about changes in consumption 
patterns and increases in household income in SSA, which in turn are leading to major 
changes in the household energy sector (Girard, 2002). The use of charcoal is preferred 
by many urban consumers due to its higher energy density per unit weight, cheaper 
transport costs and relative cleanness, producing less smoke (which causes respiratory 
diseases) than firewood, although emitting more carbon monoxide. It is also priced more 
competitively than LPG and kerosene (Ellegård, 1996; Girard, 2002; Bailis et al., 2005). 
Even where household income is growing and modern energy penetration is increasing, 
a wide range of socio-economic groups still use charcoal as a backup fuel or the main 
fuel for preparation of certain foods, and are expected to remain doing so in coming 
decades (Kammen & Lew, 2005; Brew-Hammond & Kemausuor, 2009). In turn, the 
use of improved cookstoves, which can significantly save the volume of charcoal used, 
remains low, around 6% throughout SSA due to the lack of awareness and investment 
costs (Schure et al., 2014b). Owing to low efficiencies of conversion and combustion as 
well as income effects, urban wood consumption for charcoal well exceeds that for rural 
subsistence (Kammen & Lew, 2005).

2.3.2 Production to support rural livelihoods 
In many SSA countries, the rural populations are too poor to use charcoal (Schure et al., 
2014a). Nevertheless, commercial charcoal production has pro-poor features because of 
the low start-up costs, low technology requiring few skills and the ‘free’ resources that are 
available. Charcoal revenues contribute substantially to producers’ household income, 
for example, up to 75% in Democratic Republic of Congo (Schure et al., 2014a). They 
support basic needs, investments in other livelihood activities, and even act as a savings 
account for households to cope with shocks as charcoal can be stored strategically to 
provide for future spending as well as for price optimization (Schure et al., 2014a). On 
the other hand, the revenues are often neither enough to lift households out of poverty nor 
to provide them with incentives to adopt sustainable technologies (Zulu & Richardson, 
2013; Schure et al., 2014a), as producers benefit least at the supply end of the long value 
chain where complicated regulations and vested interests squeeze profit margins.

2.3.3 Impacts of charcoal production and processing on rural ecosystems
Rapid urbanization has accelerated rural degradation due to the high levels of unsustainable 
tree cutting for charcoal supply by individual producers across expansive rural landscapes 
(Chidumayo & Gumbo, 2012; Iiyama et al., 2014a). In contrast to firewood for subsistence 
use, for which deadwood or fast-growing tree species on private land are exploited, 
charcoal producers generally prefer large-scale felling of slow-growing hardwood species 
by finding landholders who, either willingly or through coercion, allow natural trees 
on their lands to be cleared (Naughton-Treves et al., 2007). Furthermore, with the low 
conversion efficiency of between 8 and 20% of most conventionally used earth kilns, 
and, depending on water content of wood, the wood required for a unit of charcoal is far 
greater than that for firewood. This has significant implications on ecosystems (Bailis et 
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al., 2005; Iiyama et al., 2014a). The unsustainable harvest results in significant carbon 
dioxide emissions while pyrolysis also produces incomplete combustibles, such as 
methane, which may have even a higher global warming impact (Kammen & Lew, 2005). 
At the same time, selective harvesting of trees at the extraction rate above the capacity 
for natural regeneration can change the composition of forests/woodlands (Namaalwa et 
al., 2007). Eventually, the depletion of the wood resources, which multiple stakeholders 
depend on and derive distinctive goods and services from, can lead to impairing ecosystem 
functions and resilience, and exposing local communities to climatic and other hazards 
(Luoga et al., 2000; Naughton-Treves et al., 2007; Skutsch & Ba, 2010; Iiyama et al., 
2014a).

2.3.4 Implications of growing rural/supply –urban/demand distances
With growing scarcity in the supply of wood for charcoal, the distances travelled and the 
costs of collection increase and adversely affect rural wood users (Kammen & Lew, 2005). 
Eventually as the wood resources on a piece of land are exhausted, production sites shift 
to different supply locations leading to a constantly expanding charcoal catchment area 
(Hosier & Milukas, 1992), accompanied by downgrading of woodland to bush, and bush 
to scrub, across landscapes (Arnold & Pearson, 2003). Dwindling supply coupled with 
increasing distances can increase prices for urban households. Many of those households 
are unable to switch fuels because of costs and lack of access to alternative energy sources 
(Schure et al., 2014b).

3. Integrating landscape approaches in sustainable 
charcoal production and use

3.1 Lessons from the past and present 
Policies and projects regarding the woodfuel sector have often addressed only parts of the 
value chain in relative isolation (Schure et al., 2014b). Many projects were implemented 
during the 1970s-80s specifically to address the supply side of the woodfuel crisis. Most of 
these approaches, however, failed due to their ignorance of incentives affecting woodfuel 
production in the landscape context (Dewees, 1989; Hosier, 1989; Shepherd, 1991). 
For example, despite expensive implementation of woodfuel afforestation/reforestation 
programmes, farmers did not invest in tree planting, and if they did, they opted for 
commercial poles/timber which fetch higher unit prices than woodfuels (Hosier, 1989). 
When community forest management (CFM) approaches were used, the cooperative 
models that were applied tended to define forests and users very narrowly, and rarely 
controlled the woodfuel supply coming from wider mosaics of landscapes, including 
fallow farmland (Shepherd, 1991).

As a result of the ‘fatigue’ of past failures, woodfuel has attracted limited interests 
of national and international policymakers and development agents since the 1990s 
(Arnold et al., 2006; Schure et al., 2014b). Still, counter-productive regulations have 
kept haunting the charcoal sector (Sepp, 2008; Iiyama et al., 2014b). As discussed 
above, the formalization under already complex multi-layered regulatory frameworks is 
rarely effective in controlling resources, and rather has adverse distributional effects on 
producers (Schure et al., 2013), without fundamentally solving incentive problems to 
adopt sustainable technologies.
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Table 14.1 Application of Sayer et al. (2013)’s ten principles for LAs in different woodfuel 
interventions. A, P and N indicate application, partial application, or no application of a principle 
respectively, whereas – indicates little information or relevance.

Principles                 
(Sayer et al., 
2013)

Afforesta-
tion, refor-
estation1

CFM2 Charcoal ban, 
licensing3

FMNR4

1. Continual 
learning and 
adaptive 
management

- - - -

2. Common 
concern entry 
point

P – concerns 
over woodfuel 
supply 
shortage, not 
necessarily 
matched by 
farmers’ 
needs

P – concerns 
over forest 
protection, not 
necessarily 
matched by 
farmers’ needs

N – aims at 
controlling 
economic 
resources, not 
promoting 
development

A – shares 
concerns over 
restoration of 
the productivity 
of degraded 
land

3. Multiple scales P – targets 
forests or 
woodlots, 
ignoring 
other tree 
management 
forms like 
FMNR

N – has narrow 
boundary 
setting of 
forests

N – addresses 
only a part of 
the value chain 
thus leaving 
loopholes

A –considers 
multiple 
scales - farms, 
grazing lands, 
woodlands

4. 
Multifunctionality

N – ignores 
multiple 
utilities which 
farmers 
associate with 
trees

P – often 
ignores multiple 
utilities of 
multiple 
species across 
landscapes

N – tries to 
conserve 
resources 
without 
considering 
multifunctional 
values

A – considers 
multiple 
functions – 
provisioning 
(e.g., fuel, 
fodder), 
regulation, etc.

5. Multiple 
stakeholders

P – often 
excludes 
female 
farmers from 
decision-
making 
related to tree 
planting

N – imposes 
restricted 
definition 
of forest 
boundaries and 
forest users

N – mainly 
penalizes 
producers

A – involves 
communities 
(e.g., farmers, 
pastoralists), 
government 
agencies, NGOs

6. Negotiated and 
transparent 
change logic

- P – often 
imposes 
inflexible rules 
over access to 
resources

N –gives 
room for 
corruption by 
authorities due 
to asymmetric 
information

A - jointly 
identifies 
priority areas 
for protection 
and agrees on 
physical or 
social fencing
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7. Clarification 
of rights and 
responsibilities

- P – often 
ignores 
overlapping 
customary laws

 N – leaves 
room for 
corruption 
by different 
regulatory 
authorities

A - transfers 
tree tenure from 
state ownership 
to local 
ownership

8. Participatory 
and user 
friendly 
monitoring 

- P – often has 
few incentives 
for unpaid work 
until ownership 
questions 
settled

- -

9. Resilience - - - -

10. Strengthened 
stakeholder 
capacity

P – often 
involves 
material 
provision

P – often 
involves 
capacity 
building

- -

In contrast, other approaches not primarily addressing woodfuel supply, but aiming at 
restoring the productivity of degraded landscapes, have proved effective in significantly 
improving woodfuel supply in some regions of SSA. A good example of such approaches 
includes farmer-managed natural regeneration (FMNR) which promotes the systematic 
regrowth of existing trees or from naturally occurring tree seeds in agricultural, forested 
and pasture lands. FMNR’s basic principles include: tree stumps that are re-sprouting are 
selected based on the landowner’s needs and resources and young trees are protected from 
animals and people through physical fencing or institutional arrangement to demarcate 
protected areas from wood cutting, livestock grazing and other agricultural activities 
(Abdirizak et al., 2013). FMNR is indeed a good example of climate-smart LAs to address 
adaptation and mitigation synergies (Harvey et al., 2013).

The success of FMNR against the failure of conventional interventions to address 
woodfuel/charcoal problems can provide a critical lesson. Namely, it is the importance 
of institutional arrangements for supportive landscape governance and resource tenure to 
mediate competition and conflict among multiple stakeholders who depend on the same 
resources. These aspects, in fact, conform to some of the ten principles of the LA outlined 
in Sayer et al. (2013), especially multiple scale, multifunctionality, multiple stakeholders, 
negotiated and transparent change logic, and clarification of rights and responsibilities, 
which the conventional woodfuel/charcoal interventions failed to apply adequately (Table 
14.1).

3.2 Landscape approaches for sustainable charcoal production and use
Interestingly, there is a surge of integrated landscape approaches (ILAs) in SSA to 
address competition and conflict over scarce resources among different sectors or 
stakeholders through inter-sectoral /multi-stakeholder coordination of activities, policies 
and investment at a landscape scale (Milder et al., 2014). LAs are potentially relevant 
frameworks to resolve tradeoffs and to achieve synergies from sustainable charcoal 
production and use by facilitating the moderation of regulatory/institutional frameworks 

1 Dewees, 1989; Hosier, 1989  2 Shepherd, 1991  3 Schure et al., 2013  4 Abdirizak et al., 2013; Harvey et al., 2013
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Box 14.1

Sustainable charcoal production and  
Sayer et al. (2013)’s ten principles

Designing a LA to facilitate inter-sectoral/multi-stakeholder coordination for the sustainable 
charcoal production and use shall apply Sayer et al. (2013)’s ten principles as follows:  

Cross-cutting issues

	Adopting flexible, continual learning and adaptive management (principle 1: continual 
learning and adaptive management)

 Understanding the diverse interests of all stakeholders across the value chain/landscapes 
(principle 5: multiple stakeholders)

 Facilitating the shared recognition of socio-economic (developmental) and environmental 
outcomes (synergies) of sustainable charcoal and use (principle 2: common concern entry 
point)

Inter-sectoral coordination to get the policy environment right 

 Reviewing all existing formal and informal regulations affecting the charcoal sector, and 
identifying their effects on access to the resources or markets by stakeholders across 
different stages of the value chain to determine the scope of formalization, liberalization 
and decentralization  (principle 3: multiple scales) 

 Setting up a policy forum where all the relevant ministries – energy, agriculture, forestry, 
livestock, environment, natural resources, local governments and others – discuss, 
streamline and harmonize their authority and responsibilities to regulate the charcoal 
sector as a prerequisite for an enabling policy environment (principle 6: negotiated and 
transparent change logic)

 Simplifying and harmonizing related regulations dealing with tree access and felling 
among the relevant authorities at the decentralized local level to ease legal compliance by 
stakeholders (principle 8: participatory and user friendly monitoring) 

Multi-stakeholder management structure to handle externalities

 Setting up a management structure of all the stakeholders involved in and affected by 
charcoal production, including farmers, agro-pastoralists and pastoralists, as well as 
local government/extension officers from the relevant ministries, Community-Based 
Organisations (CBOs)/Non-Governmental Organizations (NGOs), and the most 
vulnerable (principle 7: clarification of rights and responsibilities) 

 Helping the structure to map the resources, rules governing access and use, and conflicts 
arising from charcoal production and other activities (principle 4: multifunctionality) 

 Empowering the structure to facilitate the identification of priority areas for protection 
and the modalities of social fencing and rotational fallow/harvest of wood for charcoal by 
the above body (principle 10: strengthened stakeholder capacity)

 Scoping for alternative income opportunities and livelihood activities to compensate for 
potential loss due to the resource protection, while developing mechanisms of benefit 
sharing from sustainable charcoal (principle 9: resilience)

through inter-sectoral/multi-stakeholder coordination across value chains and landscapes. 
While many ILAs targeted improving food production, ecosystem conservation and rural 
livelihoods, however, very few of the existing ILAs explicitly have targeted the charcoal 
issues so far (Milder et al., 2014).
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Provided the diagnosis through the charcoal economics discussed in this chapter, 
we propose a LA to address the sustainable charcoal production and use through the 
application of Sayer et al. (2013)’s ten LA principles (see Box 14.1).

If successfully implemented, a LA for charcoal production and use can contribute to 
economic development, climate mitigation and adaptation, thus healthy landscapes, as 
Figure 14.2 presents. Across the transport and production/processing stages in urban-rural 
transects, little room for corruption and bribes by intermediaries and authorities will lead 
to higher producers’ margins which will give incentives to produce charcoal sustainably 
as a profitable business enterprise. At the production/supply stage of the value chain in 
rural landscapes, right valuation of resources to reflect economic scarcities combined with 
right incentives will enable sustainable management of tree planting and regeneration. 
Renewable tree stocks then will keep the production frontiers from expanding thus 
controlling emissions from transport. Furthermore, affordability of alternative energy and 
efficient devices at the end use stage of the value chain in urban settlements can moderate 
wood demand for charcoal along with urbanization. The ultimate outcome will be 
enhanced ecosystem services and improved resilience to ensure sustainable development.

Figure 14.2 A LA for sustainable charcoal. The centre part of this figure indicates that enabling 
policy environment requires inter-sectoral coordination across the value chain by reviewing 
overlaps, harmonizing and streamlining/simplifying regulations affecting the charcoal sector. 
At the same time, multi-stakeholder coordination needs to set up institutional arrangements for 
supportive landscape governance and resource tenure to mediate competition and conflict among 
multiple stakeholders who depend on the same resources within rural landscapes. The right section 
of the figure depicts the expected outcomes of inter-sectoral/multi-stakeholder coordination for 
charcoal elaborated in Section 3.2.



Climate-Smart Landscapes: Multifunctionality In Practice

206

Figure 14.3 Top: Urbanization has led to increasing demand for charcoal as a preferred, affordable 
fuel (Photo credit: Miyuki Iiyama). Bottom: Charcoal production targets mature hardwood species 
with significant degradation impacts (Photo credit: Geoffrey Ndegwa).
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4. Conclusion
The absence of standard measures to capture the degrees of socio-economic and 
environmental consequences of charcoal in SSA, coupled with fatigues from past policy 
failures to address woodfuel issues in a sectoral manner has resulted in the significance 
of charcoal to be underplayed thus hampering serious policy debates and efforts. As a 
result, the majority of SSA countries have no enabling policy/institutional frameworks 
to guide sustainable charcoal production and use, but rather leave them deemed illegal 
and backward. While there is little evidence that LAs have been used to deal with 
unsustainable charcoal production and use in SSA, it is urgent to test and validate LAs 
as a learning and adaptive process. To facilitate such LAs to be best operationalized in 
country-specific contexts, the analytical model ‘charcoal economics’ will be useful to 
guide the designing of inter-sectoral/multi-stakeholder coordination. Charcoal economics 
will allow stakeholders to diagnose incentive mechanisms underlying charcoal production/
use and the socio-economic/environmental implications across landscapes. Within this 
process, special attention needs to be paid to political dynamics of charcoal to avoid 
situations where vested interests could dominate the decision-making processes and to 
ensure that producers and the marginalized, including the women and youth, would also 
be able to benefit from LA processes. Documentation of learning processes can help to 
develop generic platforms to operationalize LAs in different country contexts for wider 
application.
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