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Summary
Nyakweri Forest is the largest remaining forest of Trans Mara District and forms part of the dispersal 
area of the Maasai Mara National Reserve. After land sub-division, local landowners who are mainly 
from the Maasai community invite outsiders to provide labor in cutting down trees to clear land for 
agriculture. In turn, these laborers receive their payment from the sale of charcoal that they make 
while the owner gets 25% of the money. In the dry areas, farmers cut trees mainly the Acacia species 
for charcoal production. The charcoal producers use traditional earth kilns that are very inefficient. 
Illegal charcoal production is taking place in the protected forest where immigrants use power saws 
to cut trees. Clearing trees offers more pasture and fertile land for crop production. It is urgent to build 
the capacity of Narok County Government and stakeholders to address forest conversion to farmland 
in fragile ecosystems and develop livelihoods for the local people in protected forests. Farmers can 
be advised to keep some trees on farm and plant more for sustainable charcoal production. Use of 
efficient methods in converting wood to charcoal is critical. Sustainable ecosystem management 
requires a landscape approach on resource governance guided by scientific knowledge.
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Mara ecosystem threatened by charcoal production 
in Nyakweri Forest and its environs
Call for landscape charcoal governance

Charcoal sector in Kenya 

Over 80% of urban households in Kenya rely on charcoal. A national survey estimated that charcoal 
consumption had risen from 1.6 million tons per year (t/yr) in 2004 to 2.3 million t/yr in 2013 at the 
growth rate of five percent per year, higher than the urbanization rate during the same period. The 
economic value of the charcoal sector was estimated to be Kshs. 32 billion in 2004 compared to that of 
the tea industry which from the most recent survey estimated it at Kshs. 135 billion. The charcoal sector 
creates 0.5-0.7 million jobs across the value chain and supports the livelihoods of over 2-2.5 million 
people [ESDA 2005, KFS 2013]. 

The policies related to the charcoal sector in Kenya are spread across several ministries of agriculture, 
energy, environment and natural resources plus county governments, resulting in an unclear framework 
for stakeholders [Sepp 2008]. Incoherent legislation from different government departments targeting 
the same or sometimes different sections of the value chain (from feedstock supply to marketing) have 
become difficult to implement due to conflicting directives, making it impossible for the stakeholders to 
comply [Iiyama et al. 2014a/b]. The Charcoal Rules of 2009 mandating Kenya Forest Service (KFS) to 
grant licenses to groups organized into associations to legally produce sustainable charcoal. However 
high transaction costs to screen applications for sustainability have resulted in delayed licensing, 
discouraging potential sustainable producers, while opening up the sector to more corruption from the 
traffic police and local authorities who capitalize on this uncertainty by demanding bribes. Consequently, 

Trees that have been cut to give way to agriculture.



    

farmers gain low returns while urban consumers pay 
higher prices, thus discouraging sustainable supply. In 
addition, the new rule on charcoal such as the draft Forest 
Management and Conservation Bill have recently been 
handed to the parliamentary committee on environmental 
issues. 

The new regulations will operationalize the law where 
the national government is charged with formulating 
charcoal policy while decentralizing the responsibility of 
conservation such as to promote efficient technologies to 
county governments. Still, newly born county governments 
face challenges to localize the regulations. 

Mara Ecosystem 

The Maasai Mara Ecosystem which is known as 
home to a wide range of mammals, birds, and 
reptile species and is famous for its concentration 
of migratory herbivores lies in southwestern Kenya. 
Less than 10% of the Ecosystem represents 
Maasai Mara National Reserve [Mundia].The 
Reserve is one of Kenya’s top tourist attractions, 
while the direct and indirect contribution of Kenyan 
tourism to the national economy amounts to 
more than 12% of GDP and more than 10% of 
employment in 2013 with expected steady growth.  

The Reserve is unfenced and neighboring a 
mixture of private and communally owned land 
historically inhabited by semi-nomadic Maasai 
community. To the west of the Reserve lies 
Oloololo escarpment, beyond which the land rises 
to over 2,000m covered by a mosaic of Afro-
montane, semi deciduous and dry-deciduous forest 
and acacia savanna woodlands [Mundia et al. 
2009]. Nyakweri Forest is the largest remaining 
forest of Trans Mara covering approximately 
500km2 and forms part of the dispersal area of the 
reserve. This dense indigenous forest has high 
ecological and socio-cultural importance to the 
locals and also an important feeding and breeding 
ground for large mammals. The forest is dominated 
by huge trees of East African Olive, Dispyros, Wild 
Olive, Kenya Greenheart and Manikara Butugi 
whose dense canopies provide a safe haven for 
elephant mothers to give birth and protect their 
babies, while forming a habitat for carious game 
species like buffaloes, waterbucks, impalas, 
leopards, etc. The forest also plays a foundational 
role in the local climate and rainfall [Dupot; AKTF]. 

Deforestation process in sub-divided individual farms   

Traditionally, land ownership was communal, whose 
systems enabled to practice nomadic pastoralism, which 
ensured sustainable livestock production as well as 
survival of wildlife. However, because of government 
policy to ensure security of land tenure to facilitate 
development, the formerly communal rangelands were first 
demarcated as group ranches and recently subdivided into 
individual plots for which title deeds have been allocated 
to registered members. This has opened the way for 

individual landowners to make land use decisions over 
cultivation, livestock and/or wildlife [Mundia; Bedelian; 
Nyariki]. During the time of group ranches, farmers did 
not know which land belonged to them, thus less trees 
were cut. After sub-division, local landowners have started 
inviting outsiders to clear forests for immediate tangible 
gains from grazing and farming at the expense of the non-
tangible long term ecosystem services for themselves, the 
Mara, the nation and globally. 

The speed at which land is cleared with charcoal burning activities is alarming. Several 
workers are engaged in simultaneously felling trees by chain-saws, operating multiple earth 
mound kilns, while preparing several stacks of trees waiting to be burned.  

Sub-division of land has prompted local landowners to invite migrant charcoal producers to 
clear their land in return of merely Kshs. 100 per sack, which is sold at Kshs. 1,500 in Narok 
and Kshs. 1,800 in Nairobi.  

Trans Mara conservation area forms the largest chunk of remaining indigenous tree covers 
near the Mara Triangle



Degradation process in the 
Nyakweri forest 

Parts of Nyakweri Forest still remain under 

the group ranches such as Kimintet and 

Oloirien which directly border Mara Triangle 

and are designated as protected buffering 

zones for wild animals. However, the forest 

is being encroached for charcoal burning 

at alarming scale. In July 2014, an illegal 

logging camp of 200 woodcutters and 

charcoal producers was found by rangers 

on patrol [AKTF]. These people mostly 

immigrants come from as far as Nakuru.

Deforestation vs. forest degradation?  

Displacement for agriculture appears to be the most 

important driver for deforestation in humid forest areas, 

with permanent losses of carbon stocks and charcoal often 

a byproduct of forest clearance. Production of charcoal, 

in turn, leads to forest degradation due to multitudes of 

tree cuttings at production site level even when not driving 

overall forest cover loss [Chidumayo & Gumbo]. 

Still, the current pace of extensive tree felling of, rather than 

selective cutting of indigenous trees without post-harvest 

management observed in Nyakweri Forest – driven by 

low valuations of trees by local community and charcoal 

producers/traders, can reduce natural regeneration and 

even lead to permanent deforestation with significant 

implications to the Mara Ecosystem. 

Who benefits from charcoal at what costs? –
Mechanism behind the crisis 

The argument behind individualization of land tenure was that 

more, secure tenure would bring about more efficient resource 

use and improve productivity. For local communities that have 

never benefitted from the reserve’s revenues and whose main 

source of livelihood is subsistence pastoralism, indigenous trees 

on “owned” sub-divided land turned out to be “free” resources 

to earn quick cash incomes with little incentives to invest in 

conservation for long-term returns.  

Without realizing true economic values of tree resources and 

social and environmental costs of their depletion, the land 

owners benefit from the immigrants who provide labor to cut 

down trees and produce charcoal where the land owner earns 

Kshs. 100 per sack while the immigrants sell Kshs. 300 per sack 

to traders. The traders then sell a sack at Kshs. 1,800 in Nairobi. 

Agroforestry systems in the neighboring Kericho County where 

crops are intercropped with tea and farmers subsequently make 

money from firewood sales to tea factories is an example that 

can be replicated in Narok County where trees for charcoal 

could be intercropped with pasture. However, the Narok county 

government needs scientific information to guide development 

of an enabling legal framework for sustainable charcoal 

production and use. 

The encroachment is implemented by outsiders with low skills to make earth mound kilns which burn 
biomass inefficiently. 

Massive felling of trees not only leads to the loss of vegetation for the wildlife but also to drying up of 
streams. 

Figure 1: expanding farmlands around Nyakweri forest 1975 (left) vs. 2007 
(right) [Mundia]

The Maasai traditionally depend on subsistence pastoralism, thus charcoal 
revenues, even minimum, are critical cash sources. 

Local land owner invites migrant charcoal producers to reside in the privately 
owned forest and clear the land, make and sell charcoal. Lorries operated by 
outsiders fetch day and night sacks of charcoal made from indigenous trees.   

Call for innovative landscape approach 

Most of the past and existing policies and projects regarding the 
wood fuel sector have addressed only parts of the value chain in 
relative isolation. Complete bans or licensing systems are often 
advocated to control off-take and transport of wood. 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. Rather, these interventions result in 
exorbitant economic rents accruing at the transport stage of the 
value chain and bribes to traffic police. 
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In the case of Nyakweri Forest ecosystem national regulations 
that prohibit charcoal production from the government 
protected forest should be reinforced. Land clearing for 
agriculture and trees used for charcoal production from the 
private forested farms needs to be evaluated for possibilities of 
making it sustainable or developing mechanisms for farmers to 
benefit from payment for ecosystem services so that they can 
conserve the trees. 

Thus proper interventions need to address institutional 
arrangements for supportive landscape governance to mediate 
competitions among multiple stakeholders who depend on the 
same resources but share costs and benefits in unequal ways. 
One fundamental strategy would be to get “policy environment 
right”. County Government should be empowered to effectively 
regulate sustainable against unsustainable charcoal.  For 
example decentralized permit systems at ward/sub-county 
levels may facilitate effective monitoring and evaluation 
on production/transportation sites, reducing the room for 
corruption and bribes by intermediaries, while allowing higher 
producers’ margins.  Another strategy would be to promote 
incentives to increase economic returns from sustainable 
management of trees for the local community though benefit 
sharing mechanisms such as payment for environmental 
services (PES), so that they can be motivated to conserve 
and manage trees which provide critical services to the Mara 
Ecosystem. Right valuation of resources to reflect economic 
scarcities combined with right incentives will enable sustainable 
management of tree planting and regeneration.
Eventually, the local communities need to benefit directly from 
sustainable tree management for charcoal as an alternative 
livelihood which will exceed current little gains received from 
migrant charcoal producers. Better benefits for farmers through 
benefit sharing mechanisms as well as better charcoal prices 
for incentives to plant and manage trees well, while revenues 
for County Government would be invested in community 
development. The ultimate outcome will be enhanced 
ecosystem services and improved resilience to ensure 

sustainable development [Iiyama et al. 2015].

Proposed activities

A few years back, a sequence of reports on the alarming 
impacts of land use changes – expansion of agricultural and 
pastoral activities in sub-divided land - on the Maasai Mara 
wildlife population attracted the global attention [Mundia; 
Ogutu; Bhola]. 
In contrast, virtually no formal documentation has been made 
on charcoal-led deforestation and degradation in the largest 
remaining indigenous forest in Trans Mara driven both internal-/
external factors.  Narok County Government and World 
Agroforestry Centre thus find it urgent to develop scientifically 
guided interventions to protect trees and enhance development 
in Mara Ecosystem, though: 

1. Baseline to assess the drivers and magnitudes of the 
charcoal-led deforestation and degradation and to evaluate 
their economic and environmental costs/benefits as well as 
their distributions among different stakeholders across the 
value chain and landscape well beyond Narok county 

2. Review the tenure, regulations, rules and laws, as well 
as livelihood systems which affect the incentives of tree 
management, including comparative analysis of other 
countries where enabling environment exists for the 
sustainable charcoal sector 

3. Based on 1 and 2, design intervention mechanisms, 
such as PES supported by consistent and harmonized 
regulations/laws at ward, county and national levels   

4. Policy forum to raise awareness among stakeholders, 
including local communities, Narok county/sub-county/
ward officers in natural resources and transport and Kenya 
Forest Service extension workers, Mara conservancies, 
charcoal producers/transporters beyond Narok, national 
policy makers and stakeholders 

5. Capacity building for stakeholders to implement and 
enforce actions 

6. Pilot PES/forest management projects in the Nyakweri 
forest-Mara Triangle area whose documentation and 
monitoring and evaluation on economic and environmental 
impacts of interventions would guide wider scale-up


