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Forest ecosystems are important to ecological, economic and social wellbeing, particularly for the 
adjacent communities who depend on it. Understanding the socioeconomic dynamics that make 
households choice to be involved in forest conservation is crucial for sustainable management of 
natural resources. This study therefore examined the socioeconomic factors that influenced 
households’ participation in forest management. Multistage probability sampling technique was used to 
select 202 respondents from households adjacent to Aberdare forest ecosystem. Data collected was 
analysed using Chi-square test, Spearman’s rho correlation and multinomial logistic regression. The 
factors that influenced participatory forest management included forest management approach (χ² = 
17.551, p < 0.001), distance to the forest reserve (χ² = 29.071, p < 0.001), distance to the national park (χ² 
= 27.303, p = 0.008), gender of household head (χ² = 10.719, p = 0.002), land tenure (χ² = 34.313, p < 
0.001), sources of income (χ² = 31.353, p < 0.001) and importance of the forest ecosystem (χ² = 29.241, p 
< 0.001). The factors that significantly influenced the regression model were farm size, household size, 
annual income, forest management approaches (FMA), land tenure, and importance of the forest 
ecosystem where R

2
 was 0.703. The study established that, although the proposition that natural 

resources need protection from anthropogenic destruction is widely accepted, communities are 
interested in collaborating with resource managers for long-term resource conservation. This study 
therefore recommends strategies for harnessing this high interest through broadening the economic 
benefits base on spur community involvement in conservation, a prerequisite for sustainable forest 
conservation. These include promotion of agroforestry practices, supporting non-extractive benefits 
and formation and capacity building of community associations to enhance participation in forest 
ecosystem management.  
 
Key words: Benefit-cost sharing, economic and non-economic benefits, forest ecosystem, forest management 
approach, forest reserve, national park, livelihoods. 

 
 
INTRODUCTION 
 

Forests ecosystems contribute significantly towards the diversification of livelihoods of adjacent communities 
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through provision of goods and services for their 
sustenance. This importance has been increasingly 
recognized from the last three decades (Tesfaye, 2017). 
It is widely believed that decentralizing the management 
of natural resources to include the adjacent communities 
can increase both efficiency and equity (Agrawal and 
Chhatre, 2006; Hauck et al., 2015). Efficiency increases 
because there is more local input resulting in better 
targeted policies and lower transaction costs; and equity 
and democracy benefits are more likely to accrue to the 
local communities. Decentralization in many parts of the 
world has taken many forms ranging from de-
concentration to devolution of power (Coulibaly-Lingani et 
al., 2011; Hersi and Kangalawe, 2016).  

The implication of community involvement is often 
implied in many references using concepts such as 
Participatory Forest Management (PFM), Joint Forest 
Management (JFM), Community Forest Management 
(CFM) and Community Based Forest Management 
(CBFM) (Robertson and Pratley, 1998; Burgess et al., 
2007; Mutune et al., 2015; Hersi and Kangalawe, 2016). 
These involvement approaches are described as a multi-
stakeholder approaches that involve the private sector, 
institutions and communities in both management 
activities and benefit sharing. 

In Kenya, community involvement in conservation of 
natural resources is termed as PFM. PFM is defined 
variously but in this research, it is based on the definition 
that terms it  as “an arrangement where key stakeholders 
enter into a mutually enforceable agreement that define 
their respective roles, responsibilities, benefits and 
authority in the management of defined forest resources” 
(KFS, 2015). The stakeholders include forest-adjacent 
communities who rely on forests for their livelihoods and 
are vulnerable to management changes undertaken 
without consultations (Mutune et al., 2015; Tesfaye, 
2017).  

In Kenya, other than the local communities, other 
stakeholders have clearly defined involvement 
arrangements in form of leases, licenses and agreements 
that incorporate or have inbuilt benefit sharing 
components. For most of the stakeholders, their cost and 
benefit share is apportioned in the agreements signed in 
form of prices set for the goods and services traded 
(Maingi, 2014). The introduction of PFM in Kenya has 
reportedly improved forest condition and to some extent 
alleviated poverty (Mogoi et al., 2012; Ogada, 2012; 
Matiku et al., 2013). 

A study of forests and livelihoods in the context of 
sustainable management requires the understanding of 
the links and  interactions  among  the  resources,  users,  
 

 
 
 
 
and institutions that mediate them (Lise, 2000; Himberg 
et al., 2009). Therefore to enhance sustainability, the 
deliberate studying and understanding of the history of 
human experience and the current interactions with 
ecosystems is crucial. This requires disaggregation and 
inclusivity of the local communities through PFM (World 
Bank, 2004; Musyoki et al., 2013). However, the studies 
that analyse the impact of PFM on livelihood fail to trace 
the causal attributes that determine household 
involvement in PFM (Agrawal and Gupta, 2005; Mogoi et 
al., 2012; Engida and Mengistu, 2013; Thenya, 2014).  

Forest management approaches (FMA) that focus on 
incorporating local people into forest management need 
to take cognition that communities are not homogeneous. 
Thus, any intervention should take into account that 
unsustainable resource extraction is frequently the result 
of many decentralized decisions made daily by 
individuals and households regarding use of forest 
resources and not the consequence of collective 
decision-making (Agrawal, 2009; Mwangi et al., 2011).  

It is therefore essential to understand the household-
level socioeconomic conditions and incentives that make 
the resource valuable to individual members of the 
community (Mbairamadji, 2009; Mutune et al., 2015). 
Mogoi et al. (2012) further recommended that taking into 
consideration the benefits and costs at the household 
level are crucial because this is the level where 
conservation management measures should be 
undertaken. Hence, this calls for thorough analysis of 
households’ interaction with the forest ecosystems 
including the benefits they derive from the ecosystem as 
well as the costs they incur (Engida and Mengistu, 2013; 
Matiku et al., 2013; Musyoki et al 2013) to ensure 
sustainable community involvement in the management 
of forests. In order for community to be adequately 
involved in PFM, household socioeconomic 
characteristics play a role not only in the resource usage 
but also in the preceding decision making process. 
Understanding the factors that influence community 
participation in natural resource management activities is 
crucial to forest resource managers and policy makers 
(Enginda and Mengiste, 2012; Langat et al 2015).  

Therefore, this study examined the households’ 
socioeconomic factors (household size, age, gender and 
educational level of respondents; land tenure and 
duration, household members engagement in the farm or 
elsewhere, landholding, sources of household food and 
income, distance to and interaction with the forest 
ecosystem, and alternative sources of meeting forest 
based needs) that influence community involvement in 
PFM in the area adjacent to  Aberdare  forest  ecosystem 
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Figure 1. Map of Aberdare Forest Ecosystem showing study sites.  
Source: KFS office reports (2016). 

 
 
 
The study also aimed at recommending ways to 

promote   community   involvement  in  PFM  to  enhance 
natural resource conservation while improving rural 
livelihoods. 

 



 

 

168          J. Ecol. Nat. Environ. 
 
 
 
Table 1. Data on study sites and distribution of the households surveyed. 
 

Forest type County Locations 
No. of sub-
locations 

Total no. of 
households 

HH 
interviewed 

Conservation area  

(forest reserve) 
Nyandarua 

Wanjohi, Geta, Kipipiri, Kinangop 
North 

12 23,824 115 

      

Protected area 

 (national park) 
Nyeri Mweiga, Endarasha 4 3,246 87 

      

Total  2 6 16 27,070 202 
 

Source: KNBS (2010) and Field Survey (2013). 

 
 
 
METHODOLOGY 

 
The study area 

 
The study focused on Aberdare Forest which is a unique 
ecosystem where a Forest Reserve and a National Park extend, 
and border with farmlands (Figure 1). The ecosystem is one of the 
five major water towers in Kenya. The forest ecosystem as used in 
this study comprised of Aberdare Forest Reserve, Aberdare 
National Park and adjacent farmlands within a radius of 5 km from 
the ecosystem boundary. It is located between longitude 36° 30’ E 
and 36° 55’ E and latitude 0° 05’ S and 0° 45’ S. The forest 
ecosystem is approximately 226,522 ha, whereby the Forest 
Reserve covers an area of 149,822 ha and the National Park 
covers 76,700 ha (KFS, 2010). Aberdare forest is adjacent to four 
administrative counties which are Nyandarua, Nyeri, Murang’a and 
Kiambu. The study was undertaken within the first two counties, 
based on the fact that Nyeri is the only county where the National 
Park shares a common boundary with farmlands, and then it gives 
way to the Forest Reserve which is inNyandarua County. The site in 
Nyandarua was also one of the oldest sites where PFM was piloted. 
Thus, this provided forest adjacent populations that were similar in 
many aspects, main difference being FMA in line with the policies of 
the managing institutions. The Kenya Forest Service (KFS) 
manages the area gazetted as Forest Reserve using conservation 
(allows sustainable extractive use) FMA whereas Kenya Wildlife 
Service (KWS) manages the National Park using protection (mainly 
non-extractive use) FMA (Nelson and Chomitz, 2011). The adjacent 
community depends heavily on the forest ecosystem, and also play 
a significant role in conservation either as agents of destruction or 
catalysts of conservation (World Bank, 2005; Rhino Ark, 2011) 
(Figure 1). 

 
 
Data collection and analysis 
 
Field research was adopted in this study to provide a 
comprehensive perspective of the social phenomena in the area 
(Mugenda and Mugenda, 2003). A three level sampling procedure 
was employed. First, the forest adjacent area was stratified on the 
basis of being adjacent to Forest Reserve or National Park. 
Secondly, the area was stratified on the basis of sub-locations 
directly adjacent to the forest ecosystem. Thirdly, through 
systematic random sampling, the sample frame (households) was 
identified within  the  selected  sub-locations.  This  involved  having  

a transect walk in the farmlands and selecting the eighth household 
alternately on either side of the route.  

Socioeconomic data was collected using semi-structured and 
non-scheduled-structured questionnaires which were administered 
to the selected households. Some of the key issues that were 
raised included household information (household size, age, 
gender, educational level, gender of household head, landholding, 
land productivity, sources of household food and income), and 
interaction with the forest ecosystem (utilisation of forest products, 
participation in forest conservation activities, perception of the 
importance of forest ecosystem, costs of procuring forest products 
and alternative sources of meeting forest based needs). 

The decision over the total number of respondents selected was 
influenced by availability of time, financial and physical resources. It 
was also guided by World Agroforestry Centre procedural 
guidelines (Nyariki et al., 2005) and Ongugo (2007) for 
characterization of studies at household level. They suggest that a 
sample size of 40 to 80 households spread over two or three 
communities which have populations with similar characteristics 
and attitudes is adequate to make inferences about a larger 
population. On the understanding that the forest adjacent 
populations in the area are similar in many aspects, the survey 
drew a sample size of 202 households as shown in Table 1. 

The quantitative data from the survey was sorted, coded and 
analysed using the Statistical Package from Social Sciences 
(SPSS) version 21 and Microsoft Excel 2013. Data were displayed 
using frequency distribution tables and graphs so as to establish 
various patterns that characterize the phenomena in the study area 
(Mugenda and Mugenda, 2003).  

Chi Square and Spearman’s correlation were used to test the 
association and relationship between diverse household 
socioeconomic factors and PFM. The results obtained were 
presented in various forms including text, tables, charts and figures. 
Multinomial logistic regression was used to determine the influence 
of these attributes on the level of community involvement in PFM. 
The general regression model applied was: 

 

 

 
Where: 
Yi = the ith observed value of PFM 
bo = intercept 
b = independent variable coefficient 
x1 to xn are independent variables 

Yi = bo + bx1 + bx2 + bx3+…….bxn 
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Table 2. Community demographic profile. 
  

Demographic factor Unit N Minimum Maximum Mean 

Age of respondent  Years 202 21.0 101.0 54.0 

Duration of settlement Years 202 1.0 50.0 32.0 

Household size No 202 1.0 30.0 6.7 

HH members working in the farm No 202 1.0 14.0 2.8 

HH with members formally employed No 44 1.0 6.0 1.5 

Distance to Forest Reserve km 129 1.0 6.0 2.9 

Distance to National Park km 86 1.0 5.0 1.6 

Farm sizes Acres 202 0.03 50.0 3.5 

Land renting out  Acres 6 0.25 1.0 0.7 

Land renting in Acres 68 0.25 4.0 1.19 

 
 
 

 
 

Figure 2. Distribution of household relative utilisation of diverse forest products derived from Aberdare forest 
ecosystem and farmland sources. 

 
 
RESULTS 
 
Characteristics of survey households 
 
Males comprised 61%, where most (78%) were male-
headed and the mean household size was 7 members. In 
most (52%) of the households, only 1 to 2 members were 
formally employed elsewhere. The average distances 
were 2.9 km and 1.6 km to the Forest Reserve and to the 
National Park respectively. Majority (61%) of the 
respondents had small farm sizes ranging from 0.3 to 50 
acres. The distribution of other demographic factors is 
presented in Table 2. 

Household utilisation of forest products 
 
The results showed that the respondents utilised a wide 
range of products from the forest ecosystem as well as 
from the farmlands (Figure 2). The majority (98%) of the 
households used the forest ecosystem as the main 
source of water for the most part of the year. Provision of 
fuelwood and grazing in the forest were viewed as the 
second (25%) and third (13%) most important 
respectively. Further, the results indicated that many of 
the products utilised were acquired from the farmlands 
except for wild game which was solely obtained from the 
forest.  
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Figure 3. Distribution of household level of involvement in participatory forest management.  

 
 

 
Table 3. Relationships and associations between socioeconomic factors and PFM involvement level. 
 

Factor 
Degrees of 

freedom (df) 

Chi-square  Spearman’s 

(χ²) p-value  r-values p-value 

FMA 3 17.551 0.000  0.191 0.333 

Distance to FR 15 29.071 0.000  -0.345 0.000** 

Distance to NP 8 27.303 0.008  0.109 0.007** 

Gender 3 12.790 0.016  -0.227 0.006** 

Gender of household head 3 10.719 0.002  -0.162 -0.365 

Household size 9 15.340 0.028  0.209 0.004** 

Household members on farm 9 21.277 0.39  0.144 0.081 

Land tenure 12 34.313 0.000  0.158 0.333 

Farm size  12 12.803 0.415  -0.112 0.028 

Land renting 3 14.648 0.008  -0.265 0.004** 

Sources of income 18 31.553 0.000  0.013 -0.076 

Household annual income 12 22.571 0.063  0.090 0.001** 

Importance of forest ecosystem 3 29.241 0.000  -0.252 0.008 
 

**Correlation is significant at the 0.01 level (2-tailed). 

 
 
 
Household level of involvement in PFM 
 
The respondents indicated they were involved in PFM 
within  the   adjacent   forests   in   different   ways   which 

included provision of labour for activities such as tree 
planting (47%), harvesting of products (50%), policing 
(25%), firefighting and prevention (41%) and decision 
making  (29%).  Although  all  the  households   surveyed  
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Table 4. The logistic regression analysis. 
 

Effect β 

Model fitting criteria Likelihood ratio tests 

-2 Log likelihood of reduced 
model 

Chi-Square 
Degrees of 

freedom (df) 
Significance 

Intercept 10.825 209.696 0.000 0 - 

Farm size -0.282 220.298 10.603 4 0.031 

Household size 0.308 219.698 10.002 4 0.040 

Household total income 0.000 219.474 9.778 4 0.044 

FMA -1.386 221.109 11.413 4 0.022 

Gender of Household head 0.64 216.506
b
 6.810 4 0.146 

Land tenure -0.317 251.229 41.534 20 0.003 

Household land renting 1.091 220.399 10.704 8 0.219 

Importance of forest ecosystem 0.497 225.785 16.089 4 0.003 

Household socioeconomic status -0.216 232.253 22.558 16 0.126 

Household income sources -17.163 236.539 26.843 20 0.140 
 

R
2
 = 0.703, α = 0.05, p = 0.05. 

 
 
 
 were involved in PFM, it was largely to a low extent 
(57%) as only 8% indicated being fully involved (Figure 
3). 
 
 

Association and relationships between 
socioeconomic factors and household PFM 
involvement level 
 

The association and relationships between various 
socioeconomic factors with household PFM involvement 
revealed that on one hand, there was a negative and 
significant relationship in relation to the distance to the 
protected area, gender of respondent, household size, 
land renting, household annual income and importance of 
the ecosystem. On the other hand, gender of household 
head and source of household income had a negative 
relationship but was not significant. Further, the 
association between all the socioeconomic factors and 
PFM involvement level was strong and significant except 
for the number of household members working on the 
farm, farm size and household annual income. The 
results are presented in Table 3. 
 
 

Influence of socioeconomic factors on household 
involvement in PFM 
 

Results of the multinomial logistic regression analysis 
showed that various factors such as farm size, household 
total income, FMA and economic importance of the forest 
significantly influenced level of involvement in PFM as 
shown in Table 4. The Cox and Snell pseudo R

2
 was 

0.703 showing that the regression model was a good fit 
for the data (α = 0.05, p < 0.001) as it predicted 70% of 
the   variance.   A   strong  positive  influence  was  found 

between level of involvement in PFM and household size, 
and economic importance of the forest ecosystem. 
Conversely, farm size, FMA and land tenure negatively 
influenced PFM involvement level.  The results further 
depict that gender of the household head, renting of land, 
socioeconomic statuses and sources of income did not 
significantly (p > 0.05) contribute to the final model. 
 
 
Regression model 
 
PFM involvement level = 10.825 - 0.282 (Farm size) + 
0.308 (Household size) – 1.386 (FMA) – 0.317 (Land 
tenure) + 0.497 (importance of forest ecosystem) 
 
 
DISCUSSION 
 
The goods and services that ecosystems provide, and 
the people who interact with them consist of complex 
systems that are mostly nonlinear, indeterminate and 
seldom predictable (Costanza et al., 2014). Therefore to 
enhance sustainability, understanding the history of 
human experience and the current interactions with 
ecosystems is essential. 
 
 
Community utilisation of forest products 
 
The findings of this study showed that the respondents 
utilised a wide range of products from the forest 
ecosystem as well as from the farmlands essentially to 
meet basic household needs. The reason being attributed 
to the fact that forest-adjacent communities operate 
behind a background  of  limited  economic  opportunities 
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(Hauck et al., 2015). The farmers are faced with multiple 
problems such as scarcity of land, food, biomass and 
increased land degradation. As such, most of the poor 
people in rural areas maintain diversified livelihood 
strategies because they cannot obtain sufficient income 
from any single strategy and also to reduce risks (World 
Bank, 2005; Yemiru, 2011). Many small-scale farmers 
are therefore not solely small agriculturists but they 
include forest products in their livelihood systems.  

The majority (98%) of the households indicated that the 
forest ecosystem was the most important source of water 
followed by provision of fuelwood and grazing (Figure 2). 
Additionally, it was established that for products that were 
not available in the farmlands like charcoal, game meat 
and cedar posts, the community obtained them from the 
forest ecosystem, albeit illegally as also observed by 
Hersi and Kangalawe (2016) in Tanznia. Thus, the 
source depended on availability as well as ease of 
access (Mutune et al., 2015). These findings demonstrate 
that, for products and services available in the farmlands, 
communities were tending to shift to on-farm sources. 
This could be due to the high cost of acquisition in terms 
of time or high risks involved during illegal acquisition. 
Further, these findings portray that, if there are no 
alternative sources of products, the pressure on the 
ecosystem would continue unabated, efforts of 
ecosystem managers notwithstanding.  

Based on these findings, it can be concluded that the 
local community place positive values and preferences of 
the forest for provision of household energy, livestock 
production and water supply. Water was regarded both 
as a product and a service to enhance farm productivity. 
Therefore, to engage the community in PFM, there is 
need to consider their basic livelihood strategies. This 
study therefore recommends increased efforts like 
promotion of agroforestry to make forest products 
available on the farmlands to reduce pressure on the 
forest ecosystems and improve community engagement 
in forest conservation.  

Similar studies in Eastern Kenya, Southern Rift and Mt 
Kenya revealed that local utilisation of local forest 
resources by the forest adjacent communities is 
imperative and any action to deny the households from 
forest utilisation limits their livelihood opportunities 
(Emerton, 2001, Mogaka 2001; Langat et al., 2016). 
 
 
Households’ level of involvement in PFM 

 
In this study, the community narrated the different ways 
they were involved in PFM within the adjacent forests. All 
members participated in PFM, although the majority 
(57%) of the households were to a low extent (Figure 3). 
Nonetheless, this demonstrates a high level of 
awareness and willingness to be involved in PFM which 
needs to be enhanced.  

 
 
 
 
Consequently, this high interest requires a strategy for 

harnessing in order to contribute to forest management 
while addressing livelihood improvement. This can be 
done through representation of the communities in forest 
management pursuant to the Forest Conservation and 
Management Act, 2016 of Kenya, which requires forest 
adjacent communities to form and register Community 
Forest Associations (GOK, 2016). Contrary to widely 
accepted propositions that natural resources need 
protection from the destructive actions of people (Mogoi 
et al., 2012; Matiku et al., 2013; Tesfaye, 2017) these 
findings illustrated that communities are increasingly 
collaborating with resource managers for long-term 
resource management 

This study established that there was a strong and 
significant association between FMA and community 
involvement in PFM (Table 3). That notwithstanding, of 
those who expressed reported being fully involved, most 
(86%) were living adjacent to the Forest Reserve. This 
therefore implies that the high interest in participating in 
forest management was motivated by some anticipated 
benefits as has been shown in other studies in Kenya 
(Musyoki et al., 2013; Langat et al., 2016). Hence, the 
level of interest is highly correlated with direct benefits 
that accrue and meet immediate household needs.  

The distance to the forest ecosystem had a strong and 
significant association with PFM but an inverse 
relationship (Table 3). The households found beyond a 
radius of 5 km to the forest ecosystem had fewer 
opportunities of economic benefits regularly streaming to 
households and consequently depicted low participation. 
These findings are consistent with Thenya (2014) and 
Langat et al. (2016) in their studies on PFM 
implementation experiences in Kenya. The high interest 
from those living adjacent to the protected area can be 
elucidated by the fact that farmers are rational being and 
they look at the cost effectiveness of their activities 
(Maingi, 2014). Therefore, those living close were willing 
to participate more in economic activities as well as those 
activities that reduced human-wildlife conflict compared 
to those who lived far as they experienced less problems. 
This suggests that efforts to promote PFM should target 
mainly the community living about 5 km of the forest 
ecosystem boundary. 

These findings showed that PFM involvement level was 
significantly associated with both gender of the 
respondent and household head. This could be explained 
by the low participation of women, particularly, those in 
female-headed households. This can be attributed to the 
fact that women are among the poor households which 
have inadequate resources including labour leading to 
inadequate participation (Agrawal, 2009; Mwangi et al., 
2011).  

Considering that forest adjacent communities engaged 
in forest activities as a livelihood strategy, women and 
female-headed households appeared to be disadvantaged. 



 

 

 
 
 
 
This requires forest managers to promote a pro-poor, 
balanced and gender-sensitive approach. In other 
findings, the poor were reported not to afford subscription 
fees and levies required to obtain forest products as well 
as time to attend PFM activities (Thenya, 2014; Mutune 
et al., 2015). Other studies observe that women have 
been disadvantaged as exploitation and marketing of 
wood products as the major product exploited from 
forests has been the male activity for a long time (Mwangi 
et al., 2011; Thenya, 2014). Since forests are a source of 
many other products and services, Mbuvi et al. (2015) 
observed that the introduction of PFM has led to the 
exploitation of products that were considered minor such 
as ecotourism, butterfly farming and honey production 
some of which surpass timber in value. This research 
recommends promotion of exploitation of natural 
resources such as fish farming, beekeeping, tree 
nurseries and mushroom farming which would allow 
higher women’s participation as well as accrue more 
benefits from forest.  

Additionally, this study recommends development of 
mechanisms of enhancing benefits based on non-
extractive ecosystem services such as payment for 
environmental services (PES), carbon trade and 
ecotourism (Everard et al., 2016). This would enhance 
the ecosystem benefits for both men and women as well 
communities adjacent to both forest reserve and National 
park, and hence increase level of participation in 
conservation of the ecosystem. 

There was a positive association and relationship 
between size of household and level of PFM involvement. 
This can be explained by the fact that PFM activities are 
labour intensive and compete with agricultural activities 
Therefore, large households could raise adequate labour 
to undertake both activities whilst smaller households 
struggled to raise adequate farm labour. This agrees with 
the findings of Thenya (2014) from Mt Kenya Ecosystem, 
Mutune et al. (2015) from Sururu and Eburu forest within 
Mau Complex, and Ogada (2012) from Kakamega forest. 
This could further be attributed to a higher dependence 
on forest resources that is associated with large 
households (World Bank, 2005; Hauck et al., 2015).  

There was strong and significant association between 
land tenure and PFM involvement level but these had an 
inverse relationship. The households that were resettled 
by the government or inherited land referred to the forest 
as “our forest” implying they had a feeling of ownership to 
the forest rather than feeling it belonged to the 
government (Lise, 2000; Langat et al., 2015). Hence, 
although PFM envisages near total community 
participation, community members with insecure land 
tenure were inadequately involved hence inclusivity is not 
adequately achieved (Mogoi et al., 2012). 

Some households had inadequate land leading to 
renting additional land or cultivating in the forest. This 
had a significant  association  with  PFM  involvement  as  

Wambugu et al.          173 
 
 
 
those renting land showed more interest compared to 
those who had adequate land. However, the relationship 
was negative as the larger the farm size, the lower the 
interest in PFM involvement. This is because those with 
small farms required the forest for cultivation and 
collecting wood and non-wood products that were 
insufficient in their farms (Thenya, 2014: Mbuvi et al., 
2015). This implies that PFM is a livelihood strategy for 
resource challenged households and ways to enhance it 
necessitates supporting livelihood improvement activities.  

However, according to Yemiru (2011), these factors 
can lead to forest degradation or to positive changes (for 
example, afforestation, improved forest management, 
and better technology) depending largely on social 
structure as extensive migration could lead to 
deforestation and soil erosion or re-afforestation. These 
findings also exemplified a strong significant relationship 
between household level of income and PFM 
involvement level. This implies that contrary to the 
common believe that PFM is for the poor households 
(Mwangi et al., 2011; Mutune et al., 2015), more low 
income households portrayed low participation compared 
to the higher income category. The reasons of the apathy 
could be the unclear benefit sharing mechanisms 
especially of tangible benefits.  

These findings agree with a study conducted in 
Mfyome, Iringa in Tanzania (Burgess et al., 2007) which 
showed that while overall revenues from community 
based forest management (CBFM) had increased 
dramatically, poorer members of the community who had 
been highly dependent on open-access harvesting were 
becoming wage labourers. Since majority of the forest 
adjacent community members were largely in the poor 
well-being category, this calls for pro-poor approach to 
PFM implementation. These observations need to draw 
attention to the government, researchers and PFM 
proponents as one of the key objectives of PFM is 
livelihood improvement, particularly the rural poor. This 
study, underscores the importance of formulation and 
implementation of benefit sharing mechanisms to ensure 
that both the government and citizens of all walks of life 
meet their constitutional obligations in conservation. 

Community perception on the importance of the 
ecosystem had a strong and significant association with 
PFM involvement. Additionally, the relationship was 
inverse where the majority of the community members 
who stated that they valued the ecosystem for non-
economic reasons, indicated low involvement in PFM. 
The plausible explanation for this could be as explained 
by Mzee Kagondu. 

  
“…. We value the ecosystem more for non-economic 
reasons because …… after all, where are those 
economic goods? We don’t get them!”  
 
On the contrary, more of those who valued the ecosystem 
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for economic reasons showed higher involvement in 
PFM. This therefore demonstrates the need to increase 
benefits from the ecosystem that adjacent communities 
can identify with. This study therefore recommends 
valuation of both economic and non-economic benefits 
from forest ecosystems, and developing a benefit sharing 
mechanisms to positively influence community 
involvement in conservation. 

 

 
Influence of socioeconomic factors on community 
involvement in PFM 

 
Various PFM studies indicate that participation of rural 
communities in management of protected forests may 
vary according to socioeconomic and demographic 
backgrounds of the individuals (Lise, 2000; Mogoi et al., 
2012; Engida and Mengistu, 2013; Mutune et al., 2015). 
Further, individual community member’s characteristics 
may influence decision making on whether or not to 
participate in PFM. 

In this study, farm size had an inverse influence as the 
probability for high level participation increased with 
decreasing farm sizes as also observed by Engida and 
Mengistu (2013) and Tesfaye (2017) both in Ethiopia 
(Table 4). This could be attributed to the fact that the 
surveyed sub-locations were densely populated, and thus 
land hunger was intense. The average farm sizes in the 
area were relatively small where over 60% had 3 acres or 
less (Table 2). This prompted the households with small 
land parcels to increase dependence on the forest and 
hence the increased involvement in PFM. 

These findings have a bearing on claims that some of 
the proximate causes of forest degradation within the 
tropical regions are population pressure leading to land 
hungry small-scale farmers facing an ever increasing 
demand for food, fodder and fuelwood (Young, 2013). 
The land tenure also had a negative influence on PFM 
involvement (Table 4) where those households that had 
secure land tenure through resettlement by the 
government or inheritance referred to the forest as “our 
forest” implying they had a feeling of ownership to the 
forest rather feeling it belonged to the government 
(Ongugo et al., 2002). Thus, they were ready to protect 
and maintain it as provided for in a PFM arrangement.  

Similarly, the FMA of the adjacent forest had an inverse 
relationship with PFM as the households adjacent to the 
National Park had fewer opportunities for participation. 
This is because the preservation management approach 
calls for strict protection and law enforcement by KWS 
leading to low opportunities for economic benefits 
streaming to households. With regard to level of 
economic benefit from forest, a higher level of economic 
benefits from forests encouraged the community to 
participate in the management of forest resources as also  

 
 
 
 
illustrated by previous studies (Agrawal and Chhatre, 
2006; Mogoi et al., 2012; Hauck et al., 2013; Mutune et 
al., 2015). Concurrently, Bush et al. (2011) in their study 
based on different management approaches in Uganda 
reported that a higher level of forest dependence gave 
the people a higher stake in its management, leading to a 
higher level of participation. 

In this study, household size was an important 
determinant of level of participation in PFM as it depicted 
positive and significant influence. This could be attributed 
to households’ dependency on forest based livelihoods 
which has been found to be closely related to large 
households and high population (Coulibaly-Lingani et al., 
2011; Thenya, 2014). Hence, as can be expected, large 
families have a greater demand for forest products such 
as firewood, food and fodder and thus depend on forest 
resources to diversify household livelihoods.  

The positive and significant influence of economic 
importance of the forest ecosystem on PFM involvement 
level was aptly elucidated by Maingi (2014). He observed 
that forest stakeholders including forest adjacent 
communities are economic agents who spend the much 
needed resources in forest management expecting 
returns from their invested outlays. Most of them look at 
PFM as an investment arrangement where after 
participating in a series of outlays expects a comparable 
series of returns. As elucidated by Himberg et al. (2009), 
these are critical issues when thinking about efforts to 
pursue community based approaches to forest 
management. Any conservation activities planned within 
and around protected areas require to be designed 
compensating both the local welfare loss and financial 
loss to maintain household participation.  

In view of the influence of economic benefits on 
community involvement in PFM, the implementation of 
PFM especially for those adjacent to the National Park 
may therefore not be smooth. This is because many 
issues remain unresolved, such as the transfer of power 
and resources between the official traditional 
bureaucracy to community institutions, and the sharing of 
costs and benefits between KWS and communities. 
Further, the benefits that accrue from protected areas are 
not all obvious and may not be divided equitably among 
the different stakeholders.  

This study, underscores the importance of promotion of 
agroforestry practices in adjacent farmlands, formation 
and capacity building of community forest associations to 
enhance their participation in conservation, broadening 
forest benefits to include non-extractive benefits to raise 
level of participation, particularly for communities 
adjacent to National Park, and development and 
implementation of an equitable benefit–cost sharing 
mechanisms that satisfactorily provide for a proportionate 
benefit sharing in line with contributions to ensure that 
both the government and communities meet their 
constitutional obligations in conservation. 



 

 

 
 
 
 
CONCLUSION AND RECOMMENDATIONS 
 
PFM has an enormous potential for contributions towards 
the objective of sustainable forest management and 
livelihood improvement. Since most of the socioeconomic 
attributes that influenced household involvement in PFM 
were related to household economic well-being, any 
arrangement that does not satisfactory meet this 
anticipation cannot translate into sustainable forestry. 
These findings suggest that, in the event of forest returns 
imbalances, participating stakeholders will attempt to 
cover their benefit short falls by whichever means 
whether legal or not leading to forest degradation and 
deforestation. In conclusion, this study demonstrates that 
environmental demands as well as environmental 
supplies are predisposed to diverse household factors, 
subsequently, simplistic conceptions of the relation 
between rural households and the environment would 
certainly be wrong. The fundamental message from this 
research is that understanding the issue of dependency 
is critical in designing equitable and effective forest 
management policies.  
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