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Abstract 

Forest resources are faced with challenges that range from mismanagement, overutilization, conflicts and competing claims. 

Consequently, this has given rise to legislation and policy to protect forests. However, many governments in developing 

countries have difficulties in implementing sustainable forest management (SFM). One of the strategies advocated to foster 

SFM is participatory forest management (PFM). The PFM approach has been practiced formally in Kenya since 2005. The aim 

of this study was to assess Forest Based Enterprises for Livelihoods Improvement in Participatory Forest Management within 

Ol Bolossat Forest. Semi-structured interviews with key informants were used in data collection. The activities in Ol Bolossat 

forest PFM which was widely practiced and registered more members was commercial tree growing business enterprises, 

Plantation Establishment and Livelihood Scheme (PELIS) cultivation projects, beekeeping, fish farming, tree nursery production 

and ecotourism which was done through camping. Other projects conducted in much smaller scale were medicinal plant 

extraction, briquette making, moringa tree project, mushroom farming and biogas production. The study established that there 

was a capacity building programmes on intensive commercial farm forestry, extension and advisory service, training the forest 

adjacent communities in commercial tree growing on farm, as well as Training on agronomy of non-wood products as well as 

training on raising seedlings. These initiatives have spurred economic, social and environment development of the area through 

improved sale of quality honey and provision of forest products like poles, firewood and timber. 
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1. Introduction 

Forest provide economic, environmental, social and cul-

tural benefits to almost 2.4 billion people globally [1, 2]. The 

benefits include food, water, timber, poles, medicinal plants 

and cultural value which serve as an additional income or 

source of livelihoods for the forest adjacent dweller [3, 4]. The 

diverse use of the forests by the adjacent forest dwellers and 

other stakeholders may lead to forest degradation if the utili-

zation is not sustainable [5, 6]. Indeed several forest have 

reports of degradation in the wake of continued utilization 

without proper management [7-10]. To ensure that degrada-

tion of the forest is minimized and the forest resource is used 

sustainably, there is justification for sustainable forest man-
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agement [11, 12]. 

Sustainable forest management (SFM) of forest, is carried 

out to balance the economic, social, environmental and 

cultural values of forests for the benefit of present and future 

generations [13, 14]. In last century, fidelity in sustainable 

forest governance relied on a central authority such as na-

tional or local government without any consideration of the 

local communities, who were stakeholders in the forest re-

sources [15-17]. This led to a ‘rebellion’ and campaigns by 

many local communities members to be incorporated into 

forest governance through participatory forest management 

(PFM) [18, 19]. PFM, as a management strategy, allow indi-

viduals to actively participate in the management of forest 

resources as part of the decision-making process for all facets 

of forest management, including the formulation of policies 

[20]. This management showed a new paradigm in forest 

management whose implementation fulfilled the interest, 

respecting of traditional users, and bottom-up approach, 

which encourages a sense of belongingness to communities 

around forests [21]. 

Following the World Forestry Congress, in Jakarta in 1978, 

themed “Forests for People”, forest management strategies 

emerged that allowed local communities in conjunction with 

central authority to manage forests [22]. Involvement of the 

local communities to manage forest resources is gaining in-

creasing significance over the years and is currently identified 

as a successful approach in the management of forest sources 

in several countries across the world [23, 24]. Kenya ś forests 

have been managed under command and control beginning 

with the East Africa Forest Regulations of 1902 which was 

later expanded into Forest Ordinance of 1911 [25]. The evo-

lution saw the forest legislation undergo several amendments 

from 1941 to 1954 to capture the Constitutional changes in the 

then Kenya Colony. In 1964 further reviews resulted in the 

Forest Act Cap 385 which provided for the establishment, 

control and acquisition of forests in independent Kenya [26]. 

Communities participated in forestry matters as forest work-

ers on a paid basis or as cultivators who were instrumental in 

the establishment of industrial plantations under the Shamba 

System (now PELIS – Plantation Establishment through Im-

proved Livelihood System) [27]. The increased forest de-

struction in the 1970s, 80s and 90s was mostly blamed on 

inappropriate and non-inclusive forest governance policy and 

legislation [28]. There was a general trend of decline of forest 

land from 1990 to 2000 due to the degazettement of forestland 

to open up areas for agriculture, especially in the Mau eco-

system [29]. Consequently, in 2005 the Government of Kenya 

ratified a new Forests Act replacing Cap 385 [30]. The act, 

generally referred to as the Forest Act 2005 introduced a new 

paradigm shift in participatory forest management (PFM) 

where, community participation is provided for through par-

ticipatory forest management (PFM) as a major tool [28]. 

Forest Act 2005 was repealed and replaced by Forest Con-

servation and Management Act 2016 which upheld PFM. 

Since then there are over 177 Participatory Forest Manage-

ment Plans (PFMPs) [31]. 

In Kenya, PFM has resulted in empowerment of margin-

alized groups through recognition of rights and responsibili-

ties, increased involvement of the forest adjacent communi-

ties and other stakeholders in creation of opportunities for 

local people, and support of sustainable forest-based liveli-

hoods in poor rural communities [32-34]. Within the realm of 

PFM in Kenya, the regulation allows for a number of forest 

based enterprises for livelihoods improvement in participa-

tory forest management. These may include ecotourism, rec-

reational activities, collection of forest produce for commu-

nity based industries, development of community wood and 

non-wood forest based industries as well as scientific and 

educational activities, among others [28, 35]. However, in-

formation is absent in several regions of Kenya concerning 

the forest based enterprises (FBEs) for livelihoods improve-

ment within PFM. Therefore, the aim of this study was to 

assess forest based enterprises for livelihoods improvement in 

participatory forest management within Ol Bolossat Forest. 

Forest Based Enterprises is defined as activities that adjacent 

communities are involved in while carrying out PFM imple-

mentation in Ol Bolossat forest. 

This study applies the Sustainable Livelihoods Approach 

(SLA) as a framework to comprehend the contribution of 

community-based enterprises and sustainable forestry to im-

proved livelihoods, among those dependent on forest re-

sources [36]. The SLA a comprehensive understanding how 

the community-based enterprises (e.g., commercial tree 

growing business enterprises, beekeeping, eco-tourism, forest 

product projects) can improve the economic opportunities 

while increasing the income and livelihood opportunities for 

local people relying on the forest resource [37]. There the 

framework help in understanding the influence of sustainable 

forestry practices through forest based enterprises on com-

munity livelihoods, ensuring that forest management benefits 

local communities and contributes to their overall well-being. 

Analysis of the community context, assets, and strategies 

allow SLA to identify opportunities of enhance livelihoods 

while promoting sustainable forest management. 

2. Methodology 

2.1. The Study Area 

The study was carried out at Ol Bolossat forest which is a 

catchment protection area for Lake Ol Bolossat and is part of 

the larger Aberdares Ecosystem located in Nyandarua County, 

Kenya (Figure 1). Ol Bolossat forest lies between latitude 

0°01” North and 0°05” South of the Equator and between 

longitudes 36°17” East and 36°22” East at an altitude of 2400 

m asl. It is located near Nyahururu town and is on the western 

side of the Aberdares Ranges. Temperature range from a 

minimum of 6.0°C during the night and 23°C during the day. 

Rainfall distribution is between 750 mm and 1500 mm with 

long rains in April to July and short rains in November to 
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December. Population density was 130 to 910 persons per 

km2 [38] with many residents practicing both subsistence and 

commercial farming. It occupies an area of approximately 

3,328 hectares. 

 
Figure 1. Map of Ol Bolossat Forest within Nyandarua County (Source: Department of Resource Survey and Remote Sensing; Lands at 

satellite image (27 Jan 2000, 169/060). 

2.2. Data Collection Tools 

The data was gathered through document analysis of rec-

ords within the Community Forest Association (CFA) office 

and further information obtained from oral interview with the 

three user group officials of the CFA purposively selected. 

Oral informed consent was obtained from the officials. The 

researcher also strengthened the response of the data by sur-

vey of the farmers in the study area to observe the activities 

and obtained information on economic earnings. 

2.3. Data Analysis 

Data were analyzed descriptively, which involved the use 

of means ± SD and frequency distributions for categorical 

data sets. 

3. Results and Discussion 

3.1. Forest Based Enterprises for Livelihoods 

Types, number and estimated annual economic contribu-

tion of forest of forest based enterprises under CFA in Ol 

Bolossat Forest is shown in Table 1. The activities in Ol Bo-

lossat forest CFM which was widely practiced and registered 

more members was commercial tree growing business enter-

prises, PELIS cultivation projects, beekeeping, fish farming, 

tree nursery seedlings production and ecotourism which was 

done through camping. Other projects conducted in much 

smaller scale were medicinal plant extraction, briquette 

making, moringa tree project, and biogas productiong. 

Table 1. Types, number and estimated annual economic contribution of forest based enterprises registered under CFA in Ol Bolossat Forest. 

Forest based enterprises Number members Estimated annual economic contribution (USD)† 

Commercial tree growing business enterprises 1245 1,006,000 

PELIS Cultivation 785 1,700, 000 

Beekeeping 761 831,700 

Aquaculture 664 450,000 
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Forest based enterprises Number members Estimated annual economic contribution (USD)† 

Tree nursery seedlings production 502 750,000 

Eco-tourism 495 475,000 

Medicinal plant extraction and moringa tree project 315 340,000 

Briquettes making 230 525,000 

Biogas production 16 21,000 

†Estimated from the records available in the CFAs offices, and earning from individual members based on survey 

Commercial tree growing business enterprises was the 

main forest based project encouraged for over 80% of the 

members with an annual earning of over 1 million USD to the 

locals. It was found that investment in private commercial 

farm forestry had become a profitable venture in the study 

area with over 90% of respondents having woodlot in their 

own farms due to increased demand for wood products that 

has outstripped supply. The area has three categories of in-

dustrial firewood consuming sectors that motivate farmers to 

venture into economic forestry investment. These are tea 

processing factories affiliated to the Kenya Tea Development 

Authority (KTDA), transmission poles treatment plants and 

food processing industries that requires wood fuel. Most of 

grain farmers in the study area are investing in commercial 

farm forestry because they consider it as being more profita-

ble compared to maize or wheat production. Growth of tree as 

commercial enterprise has been reported in several commu-

nity forest associations such as those registered in Java, In-

donesia [39], Uganda [40, 41], Tanzania [42], Kericho in 

Kenya [43], and Loita in Kenya [44]. 

The Establishment and Livelihood Improvement Scheme 

(PELIS) cultivation in Ol Bolossat CFA was another major 

milestone within the region with 785 members practicing 

earning a total of 1.7 million USD from the practice. Formerly 

the Shamba system or Taungya), a modified form of 

non-residential cultivation method of forest plantation estab-

lishment [45, 46]. It involves planting plantation tree species 

in combination with food crops in forestland over a defined 

period of time in exchange for cheap labour for planting and 

tending the plantation [47, 48]. By allowing farmers to utilize 

the forest land for cropping while tending for the young 

plantations during establishment, potential land use conflicts 

with local communities that rely on forestland for their sub-

sistence needs are minimized. The adoption of PELIS system 

also conferred the forest adjacent communities the moral 

obligation to fulfill corporate social responsibility (CSR) of 

forest management [46]. PELIS, when well-managed, has 

been shown to have good potential in some areas of Kenya 

[49]. In the current study earnings from PELIS was the 

highest at 1.7 million USD within the region. Studies have 

found that PELIS participation leads to a substantial im-

provement in the welfare of participating households, with 

some studies estimating the impact at between 15.09% and 

28.14%. Furthermore, PELIS has been found to increase 

forest cover by an estimated 5.53% to 7.94% [45]. 

Beekeeping was the third most important project in the Ol 

Bolossat CFA with a total of 761 members earning approxi-

mately 831,700 USD. Beekeeping is a common activity in 

most of the CFA including in Same District in Tanzania [51], 

regions around Ruaha National Park in Tanzania [51], adja-

cent Kamaki Forest in Kitui Kenya [52], in Ethiopia [53], Mau 

Forest in Kenya [54]. Aquaculture was practiced in the area 

by 664 people. Fish farming as an enterprise has been reported 

in several CFAs such as Kakamega Kenya [55], in Arabu-

ko-Sokoke Forest [35, 50], in areas adjacent to Aberdare 

Forest [56], adjacent Eastern Arc Mountain Tanzania [57]. 

Tree nursery seedlings production was important activity in 

the region and benefited 502 members. Tree seedling growing 

business enterprises has been reported in several community 

forest associations such as those registered in Java, Indonesia 

[39], Uganda [40, 41], Tanzania [42], Kericho in Kenya [43], 

and Loita in Kenya [44]. 

Eco-tourism was reported in the study area and benefited 

495 members contributing 475,000 USD. The main 

eco-tourism activities carried out included bird watching in 

the indigenous natural forest along the nature trails, picnic 

camping at the camp sites developed to take advantage of 

Nyahururu Thomson Waterfalls Tourists Circuit, fishing, visit 

to historical Mau Mau Caves and high altitude athletics 

training camps. These findings concurred with those of local 

community in Arbegona and Nensebo Woredas, Southern 

Ethiopia who practiced ecostourism as forest based enterprise 

[58], members of Community Forest Association in the Upper 

Imenti Forest, Meru County, Kenya [59] as well as commu-

nity participation in ecotourism at Ulu muda forest reserve, 

Malaysia [60]. Three natural caves around Mweja-Chamuka 

River, Gatothua and Gitwe are found within the Ol Bolossat 

forest and are being exploited as tourist attraction sites. Two 

waterfalls along Chamuka River near Ol Bolossat KFS Forest 

Station and near Gitwe/Kamwan Dam act as tourism attrac-

tion sites besides being tapped for small hydro power projects. 

Lake Ol Bolossat is known to have a lot of avifauna, which 

supports migration of birds. Adjacent to the lake are also other 

scenic sites that attracts tourist in the area. 

Medicinal plant extraction was another viable project in the 

study area. There was processing of stinging needles for me-
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dicinal purposes which was estimated to generate 240,000 

USD in revenue. Stinging nettle leaves and greenish flower 

were used as a vegetable, very rich in minerals, vitamins and 

medicinal value. It is beneficial in treatment of various com-

plaints including joint pains, skin roughness, blood sugar, 

high blood pressure and problems of diuretic [61]. Stinging 

nettles are used in various ways by forest-adjacent communi-

ties globally, encompassing food, and medicine. This was 

established among the Shina tribe in Figurez valley of 

Northwestern Himalayas who used stinging nettles for sup-

porting healthcare and livelihood [62]. In Ol Bolossat forest, 

stinging nettle leaves are dried in locally made solar drier 

where they are turned often to prevent browning and maintain 

the nutrients. They are then crashed using hands into powder 

form which is then weighed and packed into polythene bags of 

different sizes and dispatched to the market. In addition there 

was moringa tree project whose leaves pods and flowers are 

rich in protein, iron and a host of micro-nutrients and amino 

acids that are consumed as vegetables. The bark and roots 

have medicinal properties and are used for a variety of ail-

ments and infections. Moringa tree planting at Ol Bolossat 

forest are focused on the rehabilitation of the environment and 

women empowerment through the production, processing and 

marketing of Moringa based products. Processing of Moringa 

leaves into powder can be used to make a beverage or addi-

tives to food. The current study finding concur with another 

study in Senegal, where cultivation of moringa trees is used to 

combat malnutrition by providing enriched food and by 

treating drinking water [63]. 

At Ol Bolossat forest it was found that the CFA had ac-

quired manual briquette machine to address the demand on 

charcoal and reduce forest tree cutting. Similar activities have 

been reported in Maasai-Mau forest adjacent community, 

Kenya [64] as well as in Community Forest Associations in 

Ngong’ Road forest in Nairobi City County and Kiptuget 

forest in Baringo-a section of Mau Complex [65]. Utilising 

briquettes as an alternative form of fuel makes use of a waste 

product and reduces pressure on forestry resources. Charcoal 

briquette production in Kenya is well documented, with about 

82% of briquette producers in the country using manual ma-

chine presses, 25% using electricity, and 10% using other 

means [66]. The briquettes are used at homes, food kiosks, 

and hotels, institutions such as schools, chicken hatcheries, 

and bakeries. 

Biogas was found to be used as an alternative source of 

affordable fuel to reduce on the demand for wood fuel at 

house hold level it contributed 21,000 USD. Similar projects 

have been reported in in self help group using methane gas 

(biogas) management as renewable energy in Indonesia [67] 

as well as in Nepal [68]. KFS, livestock department and CFA 

user group were promoting the use of cow dung to generate 

cooking gas to reduce harvesting of trees and increase the 

forest and tree cover at Ol Bolossat. The farmers were en-

couraged to keep quality dairy animals as a source of dung to 

produce biogas, manure bio-slurry to increase food crop 

yields and improved soil fertility. Six farmers had benefitted 

from the Ol Bolossat CFA and dairy farmers neighboring Ol 

Bolossat forest were ready to install more biogas plants. The 

CFA were requesting the government to subsidize the cost of 

cooking gas and fund such program like biogas production to 

contain deforestation to boost forest cover owing to the re-

sultant decline demand for wood fuel. 

3.2. Forest Based Capacity Building 

Programmes for Livelihoods Improvement 

The capacity building programmes, coordinators and 

number of members are show in in Table 2. The study estab-

lished that there was a capacity building programmes on in-

tensive farm forestry extension service conducted by KFS 

staff in collaboration with other government officers from 

agriculture, livestock, water, youth and gender. The current 

finding compares well with another study the role of forestry 

extension agents in community empowerment farmers group 

Pasar Village, Forest Management Unit Balige District Toba 

Regency [69] as well as in forest adjacent communities in 

Northern Ghana [70]. Forestry sector extension service plays 

a key role in disseminating knowledge, technology and for-

estry information and in linking farmers with other actors in 

the economy. 

Capacity building for tree growing on farm was also 

conducted by KFS and conjunction with county government. 

Similar initiatives have been reported in Cameroon [71] and 

Paru Village Forest, Sijunjung Regency, West Sumatera [72]. 

The services aimed at building capacity of the forest adja-

cent communities through training and sensitization. Ca-

pacity building helps in the transformation of subsistence 

forestry to enable it increase goods like fuel wood, poles, 

posts and timber to a modern business and commercial for-

estry venture. 

There was also the beekeeping training programme sup-

ported by Green Zones Development Support Project 

(GZDSP), Friends of Lake Ol Bolossat (FOLO). Similar 

training programmes have been reported in other forests in 

Kenya such as Karura Forest adjacent areas [73], Zambia [74] 

as well as communities adjacent to Kalinzu forest, Western 

Uganda [75]. The transformations promote household in-

come and consequently reduce poverty through sale of for-

ests products. Training forest-adjacent communities in 

beekeeping offers a multitude of benefits, including eco-

nomic empowerment, enhanced food security, and improved 

forest conservation. Beekeeping provides a sustainable in-

come source for communities, promotes pollination, and can 

lead to the restoration of degraded land through bee activity 

[76]. 

Training on agronomy of non-wood products as well as 

training on raising seedlings which are both supported by 

KFS, Community Development Trust Fund (CDTF) sup-

ported Ol Bolossat CFA with certified tree seeds from 

Kenya Forestry Research Institute (KEFRI) seed centre. 
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Similar studies have been reported in Cameroon, Equato-

rial Guinea and Rwanda [77] and among Forest-adjacent 

Communities in Mau Forest, Kenya [78]. Training for-

est-adjacent communities in tree production can foster 

sustainable forest management and provide livelihood 

benefits. It empowers communities to manage forests re-

sponsibly, contributing to environmental conservation and 

economic development. 
 

Table 2. Forest based capacity building programmes, coordinators and number of members in registered under CFA in Ol Bolossat Forest. 

Forest based training programmes Coordinators Number members benefiting 

Farm forestry extension training programmes 
KFS and ministry of agriculture and Livestock, Ministry 

of Youth and Gender 
845 

Capacity building for tree growing on farm KFS, County government 266 

Beekeeping training programme 
Green Zones Development Support Project (GZDSP), 

Friends of Lake Ol Bolossat (FOLO) 
34 

Training programme on agronomy of 

non-wood products 
KFS 45 

Training programme on raising tree seedlings 
Kenya Forestry Research Institute (KEFRI), Community 

Development Trust Fund (CDTF) 
51 

 

4. Conclusions 

The study established that the activities in Ol Bolossat 

forest CFM which was widely practiced and registered more 

members was commercial tree growing business enterprises, 

PELIS cultivation projects, beekeeping, fish farming, tree 

nursery production and ecotourism which was done through 

camping. Other projects conducted in much smaller scale 

were medicinal plant extraction, briquette making, moringa 

tree project, mushroom farming and biogas production. The 

study established that there was a capacity building pro-

grammes on intensive commercial farm forestry extension 

and advisory service, training the forest adjacent communities 

in commercial tree growing on farm, as well as Training on 

agronomy of non-wood products as well as training on raising 

seedlings. These initiatives have spurred economic, social and 

environment development of the area through improved sale 

of quality honey and provision of forest products like poles, 

firewood and timber 

5. Recommendations 

The community requires training and capacity building on 

development, processing technologies and marketing for the 

Non Wood Forest Products (NWFP) and provision of suffi-

cient economic incentives to promote potential nature based 

enterprises. Training Ol Bolossat CFA community members 

on emerging issues pertaining to group dynamics that improve 

governance, transparency and accountability on participatory 

natural resources management will help them become more 

successful in forest management. 

There is need to ensure economic benefits to the forest 

adjacent communities through value addition chain and en-

courage sustainable utilization of natural resources. In order 

to identify the challenges and opportunities to PFM imple-

mentation in forests, adjacent communities should be aware 

of local structures, PFM enterprises, PFM activities and forest 

management and conservation policies towards effective 

conservation of the forests. 

It is recommended that group representatives of the com-

munity that are involved in cultivation of the plant need to be 

given an intensive course on various stinging nettle based 

products and processing methods such as drying, packaging 

and marketing using simple techniques at home. 

Abbreviations 
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KFS Kenya Forest Service 
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NWFP Non Wood Forest Products 
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