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Forest ecosystems are important for ecological and socio-economic wellbeing, particularly for
diversification of the livelihoods of adjacent communities. The forest management approach applied in
an ecosystem influences availability, access and utilisation of forest products, and community
participation in conservation. This study examined the effect of forest management approach on
households’ economy and participation in forest management. A random sample of 202 households
adjacent to Aberdare forest ecosystem was selected for characterisation and interviews using semi-
structured questionnaires. Data collected were analysed using Chi-square test, Spearman’s rho
correlation and multinomial logistic regression. Although the benefits varied with management
approach, the majority of the households indicated the forest was beneficial as only 6% reported no
benefits. There was a significant association between forest management approach and households’
sources of food (x2 = 27.704, p < 0.001), socio-economic status (x> = 20.194, p < 0.001) importance of
forest (x? = 11.863, p < 0.001), forest dependence (x* = 53.580, p < 0.001) and participation in forest
management (x2 = 17.551, p < 0.001) at a = 0.05. The factors that significantly influenced the regression
model included households’ dependence on the forest, socio-economic status and participation in
forest management where R® was 0.797. These findings depicted that when ecosystems made no
substantial contributions to livelihoods, their value and the level of community participation in
conservation was lower.

Key words: Conservation management approach, economic importance, forest dependence, household
economy, participatory forest management, protection management approach.

INTRODUCTION

Forests are multi-functional ecosystems which provide well-being, particularly to the forest adjacent community

diverse goods and services, including intrinsic, economic, (de Groot et al., 2016; Costa et al., 2017). Although forest
cultural and aesthetic values essential for socio-economic contribute significantly towards the diversification of



livelihoods of communities adjacent to forest ecosystems,
inadequate community involvement in the management
and governance of the forest resources, has been
identified as a major cause of the escalation of
ecosystem destruction (Agrawal, 2009; Biedenweg, 2012;
Mogoi et al., 2012; Tesfaye, 2017).

Failure to recognise and account for the multiple uses
and users has led to patterns of global forest degradation
and losses with many detrimental environmental
consequences (Lise, 2000; Kipkoech et al., 2011; Langat
et al., 2016). This calls for methods of managing forests
in a way that preserves ecological integrity and human
well-being while addressing the diverse demands
(Mbairamadiji, 2009; Tesfaye, 2017). This has given rise
to development of forest management approaches (FMA)
over the past decades based on the sustainable forest
management (SFM) concept that recognises the need to
balance the ecological, socio-cultural, and economic
objectives in management (Costanza, 2014; Rita et al.,
2017).

A study of forests and livelihoods in the context of
sustainable management requires that we understand the
links and interactions between the resource, users, and
institutions that mediate between them (Ongugo et al.,
2008; Fisher et al., 2011). Mogoi et al. (2012) and Engida
and Mengistu (2013) observed that there were two
opposite perspectives to the cause of deforestation.
Firstly, increased demand for fuel wood, timber, land for
agricultural expansion and settlements leads to
deforestation. Proponents pinpoint growth in population
and the resultant forest dependence and poverty as the
main causes. Secondly, the drivers of deforestation lie in
the failure of the forest bureaucracy to adequately involve
forest adjacent communities and other stakeholders in
the management and governance of the forest resources
(Mogoi et al., 2012; Musyoki et al., 2013).

The second perception has been gaining popularity and
10 to 12% of the world’s natural forests are officially
being managed using some degree of community
participation. In sub-Saharan Africa, at least 21 countries
have embraced various participatory approaches to
natural resources management (Langat et al., 2016;
Tesfaye, 2017). In some of these cases, the devolution of
forest management appear to facilitate improved forest
conservation (Lund and Treue, 2008; Costa et al. 2017),
though the picture seems uncertain with respect to
livelihood impacts (Lund and Treue, 2008; Mogoi et al.,
2012; Matiku et al., 2013; Langat et al., 2016). In tropical
countries, the diversity of stakeholders depending on
forests with different interests makes sustainable forest
management difficult to achieve. The concept of SFM
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therefore lays emphasis on integration of the ecological,
economical and sociological issues (Salleh, 1997;
Mbairamadji, 2009; Tesfaye, 2017).

SFM  advocates for stakeholder participation,
particularly the adjacent communities, in forest
management and decision-making (Salleh, 1997; Langat
et al., 2016). This has been a tendency that has occupied
significantly development thinking and practice in the
recent years (Ellis and Ramankutty, 2008; Mbairamadji,
2009; Kenter et al., 2015). Governments, funding
agencies, civil society and multi-lateral agencies seem to
all agree that development can be sustainable only if
people’s participation is made central to the development
process (Agrawal and Gupta, 2005; Tesfaye, 2017).
Putting these considerations into account reduces
conflicts among stakeholders with respect to access to
and use of forest resources as well as guiding the
allocation of forest space amongst stakeholders for
different purposes (Lund and Treue, 2008).

Consequently, many countries in Africa and Asia are
promoting the participation of rural communities in the
management and utilisation of state-owned forests and
woodlands through some form of Participatory forest
management (PFM) (Lund and Treue, 2008; Bush et al.,
2011; Engida and Mengistu, 2013). Incorporation of PFM
in FMA is considered a dynamic system differing from the
traditional approach of forest management in its systemic
approach and its integration of ecological, economic and
social constraints of forest management (Costanza et al.,
2014; de Groot et al., 2016).

Kenya has different types of forests, ranging from the
dry forests to the high montane forests, with each type
necessitating a different management approach to
provide a varied set of benefits to diverse stakeholders
(Wass, 1995; KFS, 2010). This was the scenario
exhibited in Aberdare forest ecosystem which consists of
Aberdare Forest Reserve and Aberdare National Park
which  were managed through conservation and
protection FMA respectively. It borders human inhabited
farmlands with a growing population that exerts great
pressure on the ecosystem due to the increased demand
for forest goods and services. The ecosystem contributed
to hydroelectric power generation, agriculture, horticulture
and tourism industry that were key economic sectors in
Kenya.

According to Bush et al. (2011) and Mogoi et al. (2012),
institutional factors are important determinants of socio-
economic values of forest ecosystems to local
communities. Evidence from several studies carried out
globally indicates that issues determining use of
resources in protected forests are often related to FMA

*Corresponding author. E-mail: wambugu_ew@yahoo.com.

Author(s) agree that this article remains permanently open access under the terms of the Creative Commons Attribution

License 4.0 International License



http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US

174 Int. J. Biodivers. Conserv.

Mhaa @
Manindy ®
Ganhwoo
e 9
- L HE
Legend
&  KFS Stations ’
@ Study sdes )
s A Paik Gates - b .
nmu\‘ug_-_;c‘g,b wm e
Rivars i) )
Rousds S i
[ Prantations : PBN

0 5 10

- Aberdare fores!

Aberdare N Park

2 @A B0

@ Treetops gate
wl;jmu

%u Ny
i

20 Kiometers

.l

"
e f e S i e i e |

Map for shewing resensch stwdy vites

Dase Source’ Google Eerth, Afei-Cover, SoK. KWS
octan: NGCSES Lane 178

Date- 15 Sep, 2018

| |

TS WS

1
ERTS RT3

Figure 1. Map showing study sites within Aberdare Forest Ecosystem in Kenya.

and thus are area specific (Cavendish, 1999; Gaveau et
al., 2009; Costa et al. 2017).

The study aimed at providing insights into the effect of
forest ecosystems FMA on household economy of
adjacent community and their involvement in PFM. Thus,
the study examined the household dependence on to
Aberdare forest ecosystem and their level of involvement
in PFM based on FMA. The significance of the study was
to recommend ways to promote community involvement
in PFM to enhance conservation of forest ecosystems
while addressing livelihood improvement.

METHODOLOGY
The study area

The study focused on Aberdare Forest which was a unique
ecosystem as a Forest Reserve and a National Park extend and
directly border with farmlands (Figure 1). The ecosystem was 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 an area of about 5 km of farmlands. It is located
between longitude 36°30'E and 36°55’E and latitude 0°05'S and
0°45'S. The forest ecosystem was approximately 226,522 ha,
whereby the Forest Reserve covers an area of 149,822 ha and the



Table 1. Community demographic profile.
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Demographic factors Units N Minimum Maximum Mean
Age of respondent Years 202 21.00 101.0 54.0
Duration of settlement Years 202 1.00 50.0 32.0
Household size No. 202 1.00 30.0 6.7
Household members working in the farm  No. 202 1.00 14.0 2.8
Household members formally employed  No. 44 1.00 6.0 15
Distance to Forest Reserve km 115 1.00 6.0 29
Distance to National Park km 87 1.00 5.0 1.6

National Park covers 76,700 ha (KFS, 2010). Aberdare forest cuts
across four local administrative counties, which were Nyandarua,
Nyeri, Murang’a and Kiambu. The study was undertaken within the
first two counties, based on the fact that Nyeri was the only county
where the National Park shares a common boundary with farmlands
and giving way to the Forest Reserve which was in Nyandarua
County. Nyandarua was selected as it had site where PFM was
piloted. Thus, this provided populations that were similar in many
aspects, main difference being FMA based on the policies of the
managing institutions. The Kenya Forest Service (KFS) managed
the Forest Reserve using conservation FMA (allows sustainable
extractive use) whereas Kenya Wildlife Service (KWS) managed
the National Park using protection FMA (allows mainly non-
extractive use). The forest adjacent community depended heavily
on the ecosystem and they also played a significant role in
conservation either as agents of destruction or catalysts of
conservation (Ehrlich et al., 2012).

Data collection methods and analysis

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

On the understanding that the forest adjacent populations in the
area were similar in many aspects, the survey was undertaken
within a distance of 5km radius. It drew a sample size of 202
households out of 27,070 where 87 were adjacent to the protection
area and 115 were adjacent to the conservation area. 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; Ongugo, 2008) for characterisation 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 the larger population.

Socioeconomic data was collected using semi-structured and
non-scheduled-structured questionnaires which were administered
to the selected households. Some of the key issues raised included
demographic variables (household size, age, gender, educational
level, gender of household head, farm size), dependent variable
(FMA) and independent variables such as sources of household
food and income, perception on the economic importance of the

forest ecosystem, utilisation of forest products and participation in
forest conservation activities.

Based on the annual income levels, socio-economic statuses of
households were categorised as very poor (USD 0 to 250), poor
(USD 250 to 500), average (USD 500 to 750), rich (USD 750 to
1000) and very rich (USD >1000). To obtain the local communities’
dependence on the forest resources, variables that showed
household’s sources of forest products and interaction with the
forest ecosystem were redefined and weighted to obtain
dependence levels that showed very low, low, moderate, high and
very high. It was considered for example, that those who depend
mostly on the forest for various products have a higher value than
those who meet their forest products needs from elsewhere.

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 characterise the phenomena in the study area.
Chi Square was used to test the association and Spearman’s
correlation was used to establish the relationships between FMA
and household socio-economic attributes as well as PFM. Logistic
regression was used to determine the influence of FMA on these
attributes and level of community involvement in PFM.

RESULTS
Socio-economic characteristics

Out of the whole sample size of 202 respondents, 57%
were adjacent to the Forest Reserve whereas 43% were
adjacent to the National Park. Males comprised 61%,
where 78% were male-headed and the mean household
size was 7 members. The average distances were 2.9 km
and 1.6 km to the Forest Reserve and to the National
Park respectively. The distribution of other demographic
factors was shown in Table 1. Results from this study
portrayed that the socio-economic statuses of many
(27%) households were in the very poor category. That
notwithstanding, there were 32% within the very rich
category (Table 2).

Sources of household food and income

Majority (85%) of the surveyed households depended on
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Table 2. Household socio-economic status.

Social status Frequency Percentage
Very poor 54 26.5
Poor 35 17.3
Average 36 17.9
Rich 14 6.8
Very rich 64 315
Total 202 100.0

food production from own or rented plots while 14%
benefited from cultivation of forest land under the
plantation establishment for livelihood improvement
scheme (PELIS). The results also showed that 45% of
the households depended on sale of agricultural crops as
the most important source of income followed by 31%
who relied on livestock and livestock products (Table 3).
The common livestock kept were mainly cattle, sheep
and poultry with a few farmers rearing pigs. Since
majority (61%) of the respondents had small land parcels,
23 and 16% depended on forest grazing for cattle and
sheep respectively.

Sources of forest products and household utilisation

Survey results showed that the most important forest
products derived from the ecosystem were water (98%),
firewood (70%) and grazing (67%). Additionally, other
products like charcoal, wild game and cedar posts which
were not available in the farmlands were illegally
extracted from the ecosystem as they were prohibited.
However, survey results illustrate that many forest
products were predominantly derived from farmlands
(Figure 2).

FMA and sources of household food and socio-
economic status

The main source of household food for the majority (85%)
of the households in the area was from their own or
rented private farms. However, 14% of those adjacent to
the conservation area obtained household food from
forest cultivation under the PELIS. There was a
significant association between FMA and household
source of food (Table 4). In that very poor category, more
(23%) lived adjacent to the conservation area as only 4%
were adjacent to protected area. Additionally, more
households (17%) within the very rich category lived
adjacent to the protected area compared to 14% who
lived adjacent to the conservation area. There was a
significant association between the management
approach and household socio-economic status (Table

5).

FMA and community perception of the importance of
the ecosystem

Survey results showed that majority (83%) of
respondents adjacent to the forest under both FMAs
regarded the forest ecosystem as important mainly for
non-economic benefits. However, most (96%) of those
who had high regard for economic benefits were mainly
adjacent to the conservation area. The results also
indicated that there was a strong and significant
association between FMA and community perception on
the importance of the forest (Table 6).

FMA and households’ dependence on the forest and
level of involvement in PFM

Results showed that the majority (94%) of the
households derived benefits from the ecosystem as only
6% indicated low benefits. However, more (9%) of those
living adjacent to the conservation area rated the benefits
as very high compared to 2% of those living adjacent to
protection area. Additionally, the survey findings
portrayed that fewer (1%) respondents adjacent to the
protection area were involved fully in PFM compared to
7% of those adjacent to the conservation area (Table 7).

Relationship between FMA and level of dependence
on forest ecosystems and involvement in PFM

The relationship between FMA and community
perception on the importance of the ecosystem, sources
of household food, household socio-economic status,
forest dependence and level of PFM involvement were
found to be both strong and significant at a = 0.05 as
shown earlier. Further analysis revealed that on one
hand, there was a negative and significant relationship
between FMA and importance of the ecosystem (r = -
0.29, p < 0.001), household source of food (r = -0.32, p <
0.001) and income (r = -0.35, p < 0.001). On the other
hand, the relationship between FMA and community
dependence on the forest (r = 0.44, p < 0.001) as well as
level of involvement in PFM (r = 0.19, p = 0.007), was
positive and significant as shown in Table 8.

Influence of FMA on households’ economy and PFM
involvement level

Results of the multinomial logistic regression analysis
showed that FMA significantly influenced various factors
such as forest dependence, level of PFM involvement,
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Table 3. Sources of household food and income.

Variable Frequency Percentage
Sources of household food

Forest PELIS plot 29 14.4
Own /rented private land 171 84.6
Purchase from market 2 1.0
Total 202 100.0

Sources of household income

Agricultural crops 91.0 45.0
Livestock and livestock products 62 30.7
Both crops and livestock 41 20.3
Forest products/ecotourism 3 15
Casual labour 3 15
Salary/remittance/others 2 1.0
Total 202 100.0

Livestock grazing
No. of households grazing cattle in forest a7 23.3
No. of households grazing sheep in forest 33 16.3

100 -+

80 -
70 -
60 -
50 -

HH involved (%)

n Forest reserve (%)
Farm %
20 -

10 -

Forest products

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

importance, household social status and source of food 80% of the variance. A significant and positive influence
as shown in Table 9 below. The Cox and Snell pseudo R? was found between FMA and household sources of food.
was 0.797 showing that the regression model was a good Conversely, FMA significantly and inversely influenced
fit for the data (a = 0.05, p < 0.05) as it predicted about forest dependence, level of PFM involvement, importance
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Table 4. FMA and household sources of food.

Forest management approach

Household sources of food Frequency (f) - - Total
Protection Conservation
F 0 29 29
F t cultivation th h PELIS
orest culfivation throlg Percentage 0.0 14.4 14.4
. F 87 84 171
Own or rented private land Percentage 431 416 84.7
F 0 2 2
Purchased fi Market
urchased from Marke Percentage 0.0 1.0 1.0
F 87 115 202
Total
Percentage 43.1 56.9 100
X2 = 27.704, df = 2, a = 0.05, p < 0.001, n = 202.
Table 5. FMA and household socio-economic status.
Household socio-economic status
FMA Frequency (f) - - Total
Very poor Poor Average Rich Veryrich
Protected F 6 6 12 4 28 56
Percentage 3.7 3.7 7.4 2.5 17.3 34.6
Conservation F 37 22 17 7 23 106
Percentage 22.8 13.6 10.5 4.3 14.2 65.4
Total F 43 28 29 11 51 162
Percentage 26.5 17.3 17.9 6.8 31.5 100

X2 = 20.194, df = 4, a = 0.05, p < 0.001, n = 162.

Table 6. FMA and community perception of the importance of the ecosystem.

Importance of forest ecosystem

FMA Frequency (f) - - Total
Economic Non-economic
Protection ! 49 °0
Percentage 4.2 40.8 34.7
Conservation F 23 1 94
Percentage 95.8 59.2 65.3
F 24 120 144
Total
Percentage 16.7 83.3 100

x2=11.863,df =1, a=0.05, p=0.001, n=144.

of the ecosystem and household social status. The was:

results further depict that household annual income and FMA = -32.092 + 17.551(source of food) —7.747(forest
sources of income did not contribute significantly to the dependence) — 2.51 (PFM involvement level) — 4.528
final model (Table 9). The regression model obtained (importance of ecosystem) — 2.159 (socio-economic
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Table 7. FMA and households’ forest dependence and level of involvement in PFM.

Forest dependence

FMA Frequency (f Total
quency () V. High High Moderate Low
Protected F 2 20 62 3 87
Percentage (%) 2.3 23.0 71.3 3.4 100
Conservation F 10 & 23 o 115
Percentage (%) 8.7 63.5 20 7.8 100
Total F 12 93 85 12 202
Percentage (%) 5.9 46 42.1 5.9 100
PFM involvement level
Low Moderate High Fully involved Total
Protected F 56 29 0 2 87
Percentage (%) 27.7 14.4 0.0 1.0 43.1
Conservation F 59 30 12 14 115
Percentage (%) 29.2 14.9 5.9 6.9 56.9
Total F 115 59 12 16 202
Percentage (%) 56.9 29.2 5.9 7.9 100
status) obtained from communities living in various PFM sites in
Kenya like Iveti, Museve, Nthangu and Makongo
(Musyoki et al., 2013; Thenya, 2014). Those classified as
DISCUSSION rich or very rich in the area reportedly owned large pieces

FMA and household sources of food and socio-
economic status

Forest-adjacent communities operate behind a
background of limited economic opportunities. Farmers
are faced with multiple problems which include scarcity of
land, food, fodder, fuelwood, biomass and increased land
degradation (Figure 2 and Table 3). As reported by
Langat et al. (2016) and Tesfaye (2017), most of the rural
population maintain diversified livelihood strategies
because they cannot obtain sufficient income from any
single strategy and secondly to distribute risks. The study
observed that over 85% of the households depend on
food production from own or rented plots as also reported
in Mau forests (Langat and Cheboiwo, 2010; Mutune et
al. 2015). However, due to the high population and small
land parcels, some households looked upon the forest
ecosystem as an alternative source of fodder and food as
illustrated by the 14% who depended on food from
cultivation of forest land under PELIS (Table 4).
According to the survey findings, the majority of the
forest adjacent community were within the very poor and
poor category (Table 5). Similar findings were also

of land, reliable water for irrigation or more livestock.
Subsequently, only about 3% of the households recorded
sources of income other than agriculture, livestock or
protected area related activities.

Although there was no restriction in increasing income
from conservation areas as long as one followed the laid
down regulations like applying and paying for licenses
and permits (Mbuvi et al., 2009; Thenya, 2014; Mutune et
al. 2015), the local community involvement in the forest
resources for cash income was also found to be only
from sale of horticultural crops from PELIS plots (Table
3). The reasons for this could be; firstly, many products in
high demand could be acquired legally, and hence,
households acquired them directly from the forest on their
own (Figure 2).

Secondly, for products that could not be obtained
legally, only a small proportion of the community
especially the youth were procuring them for sale to the
few people who could afford. The findings revealed that
posts, charcoal, poles and game meat were procured
from the forest illegally for mainly cash income (Figure 2).
These findings portray that, if there are no alternative
sources of products, the pressure on the ecosystem
would continue unabated, efforts of ecosystem
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Table 8. Relationship between FMA between household interaction with the forest
ecosystem and level of involvement in PFM.

Variable FMA
r 1.000
FMA Sig 0.000
r -0.322
Sources of household food Sig 0.000
_ r -0.345
Household annual income Sig 0.000
r 0.440

F td d i
orest dependence Sig 0.000
r 0.191

PFM invol t level ;
involvement leve Sig 0.007
Perception on the importance of forest ecosystem ' 0287
P P YSIeM o4 0.000

Table 9. Influence of FMA on households’ economy and PFM involvement level.

Model fitting criteria

Likelihood ratio tests

Variable B -2 Log likelihood of reduced model Chi-Square Degrees of freedom (df) P-value
Intercept -32.092 84.103% 0.000 0 .
Household annual income 0.000 84.111 0.008 1 0.929
Forest dependence -7.747 96.651 12.548 3 0.006
PFM involvement level -2.510. 88.388 4.285 1 0.038
Importance of ecosystem -4.528 102.795 18.693 1 0.000
Sources of Food 17.551 94.595 10.492 2 0.005
Sources of income 15.607 100.259 16.156 9 0.064
Socio-economic status -2.159 115.923 31.820 4 0.000

R?*=0.797.

managers notwithstanding.

This study further depicted that many (27%) of the
households within the poor livelihood category lived
adjacent to the conservation area (Table 5). These
findings concur with Vedeld et al. (2004), Ellis and
Ramankutty (2008) and Musyoki et al. (2013) that poor
people live in remote, forested and fragile areas. In many
studies, poverty was linked to increased pressure on
forests which leads to forest degradation and destruction
(World Bank, 2005; Costa et al., 2017; Rita et al., 2017).
This was found to be happening in the study area and
thus, it necessitated erection of the electric fence around
the ecosystem (Ark, 2011) to curb forest destruction as
well as human-wildlife conflicts.

Similarly, a study on households adjacent to Sururu
and Eburru forests found that poor community members
were engaged in diverse livelihood strategies with crop,
livestock, forest and casual labour being the major
sources of household incomes which they sought to
extend into the adjacent forest (Mutune et al., 2015). This
possibly reflects the difference between household
dependence for low income households who have few
alternatives to forest income versus use as a livelihood
alternative for high income households. This calls for
attention on addressing poverty reduction, a major factor
cited variously as key driver of forest destruction (Fischer
et al., 2008; Ongugo et al., 2008; Bush et al., 2011; Rita
etal., 2017).



FMA and community perception on the importance of
the ecosystem

Forest resources are important components of livelihoods
and development opportunities in Africa (Cavendish,
1999; Springate et al., 2003). Therefore, obtaining access
to, and control of forest resources was fundamental for
alleviation of rural poverty (Coulibaly-Lingani, 2011;
Costa et al. 2017). Access to forest goods and services is
characterised by, and dependent on FMA (de Groot,
2006; Tesfaye, 2017). Therefore, a change in landuse or
management approach leads to a change not only in
supply of goods but also for the complete bundle of
services provided by the ecosystem.

Although there has been widespread perception that
local communities value forest ecosystems predominantly
for extractive benefits (Costanza et al.,, 2014; Ndichu et
al.,, 2015), the findings from this study showed that
majority (83%) of the communities adjacent to Aberdare
forest ecosystem irrespective of FMA valued the forest
ecosystem mainly for non-economic benefits (Table 6).
These included biodiversity, water catchment, protection
against soil erosion and flooding as well as cultural
values.

Comparable observations were made by Kipkoech et
al. (2011) based in their study on total economic
valuation of Mau forests in Kenya. That notwithstanding,
majority (96%) of those who indicated the forest
ecosystem was important to them for economic reasons
were those adjacent to the conservation area.

The relationship between FMA and perception on the
importance of the ecosystem was negative and
significant. This can be explained by the fact that
communities who derived more benefits from the
conservation area regarded it as more important relative
to those adjacent to protection area. These findings
demonstrated that where a management approach did
not allow provisioning benefits, there was a negative
bearing on households’ perception of value of forest This
was elucidated by Mr Kagondu:

‘We value the ecosystem more for non-economic reasons
because ...... (pause) after all, where are those
economic goods? We don't get them!

Musyoki et al. (2013) obtained similar sentiments from
focus group discussions (FGD) where community
members’ claimed the use of forest ecosystem products
was theirs by de facto and they felt they should not be
denied. Comparable observations were made by Mutune
et al. (2015) in a related study based on Sururu and
Eburru forests in Mau forest complex where KFS
remained in control of the forest resources such as
licensing of forest products and decision making whereas
in practice the CFA were labour providers for forest
rehabilitation and policing.
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FMA and forest dependence

In the study area, forests contributed significantly towards
the diversification of livelihoods of adjacent communities.
The findings showed that the community derived
moderate (42%) to high (46%) benefits from the forest
ecosystem. The products that were viewed as most
important were water (98%), fuelwood (25%) and grazing
(13%) (Figure 2). Although the benefits varied between
the two management approaches, the majority (94%) of
all the households perceived the forest as beneficial to
them as only 6% indicated low benefits (Table 7). This
was an important finding as when ecosystems do not
make substantial contributions to livelihood, this lowers
the value placed on them (Engida and Mengistu, 2013;
Langat et al., 2016). Hence, forest contribution to
household economy and welfare cannot be ignored.

The findings also showed that the value of the
ecosystem was low for communities adjacent to the
protected area as the FMA did not allow resource
exploitation. This was because the National Park was
being managed for high biodiversity value and water
catchment functions among other regulatory and
supportive functions (Costanza et al., 2014; Rita et al.,
2017). As also observed by Maingi (2014) and Ndichu
(2016), it was evident from this study that forests played
a critical role in rural livelihoods, yet given the rising
competition over forestland for agricultural production,
such information suggest there is dire need to make
forest ecosystems economically more meaningful to the
local people. This would necessitate total economic
valuation of all ecosystem services to enable them to
appreciate the importance of conservation particularly
regulatory services like biodiversity.

Like recommended by Ark (2011) and Matiku et al.
(2013), non-extractive uses can be enhanced like
promoting the area as a tourism destination so that
revenues from recreation can offset the high costs of
maintaining the forest. Therefore, Kenya Forest Service
and Kenya Wildlife Service should explore and exploit the
full potential to provide more benefits to the community.
Benefits to communities adjacent to the park could be
improved by initiating income generating activities in the
farmlands as well as supporting the community to
participate in diverse non-extractive activities. As also
suggested by Kipkoech et al. (2011) and Kenter et al.
(2015), other avenues like payment for environment
services should be explored to compensate the forest
adjacent communities and Kenya in general for
maintaining the forests because various non-use values
accrue to global community and Kenya bears the costs of
conservation (EMCA, 2015; KFS, 2016).

FMA and household involvement in PFM

The research findings showed that the community
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adjacent to Aberdare forest ecosystem irrespective of
FMA were all involved in PFM, albeit to various extents.
Although the proposition that natural resources need
protection from the destructive actions of people is widely
accepted, this study showed that communities in the past
and increasingly today collaborate with resource
managers for long-term resource management as also
observed by Engida and Mengistu (2013), Matiku et al.
(2013) and Musyoki et al. (2013).

Nevertheless, the level of participation was higher for
those adjacent to the conservation area as more (7%)
adjacent to forest reserve were fully involved compared
to only 1% adjacent to National Park (Table 7). Further,
the findings showed that the association between FMA
and level of community involvement in PFM was strong
and significant (Table 8). This can be attributed to the fact
that communities adjacent to the National Park were
essentially benefiting from environmental services and
few extractive products as FMA was predominantly
preservationist (Bush et al., 2011).

This therefore suggests that the high interest in
participating in forest management could be driven by
some anticipated benefits as has been reported by other
studies (Lise, 2000; Ongugo et al., 2008; Costa et al.,
2017). Nonetheless, these findings disagreed with Bush
et al. (2011) who found lower respondents’ willingness to
accept (WTA) for community adjacent to National Parks
in Uganda. The anomaly of their findings was however
attributed to the de facto access of forest resources from
the national park. Like in Kenya, due to the strict national
park protectionist management approach, the regulations
prohibit extractive use by local communities, but then
poor enforcement of the regulations by under resourced
park management meant that a de facto open access
arrangement existed. In the case where regulations are
strictly enforced, the WTA is higher due to the foregone
benefits.

Similarly, in Kenya, there was little community
involvement in management of natural resources in the
parks except for a few cases of revenue sharing in some
national parks and consultation over government planned
initiatives (Mogoi et al.,, 2012; Matiku et al., 2015).
Following these findings, there is need to empower
communities to overcome obstacles that may interfere
with their efficiency, dynamism, openness and active
participation in planning and decision making as
observed by Costa et al. (2017). This will make them get
a sense of ownership of the forest resources and partner
with resource managers to enhance sustainable
management of forest ecosystems.

This study therefore, advocates for substantial financial
investment for capacity-building (Coulibaly-Lingani,
2011), joint management, income generating activities
(Fisher, 2004), and adequate awareness creation, for
forest resource managers to increase household support
for forest conservation through alternative household

livelihood improvement options (Tesfaye et al., 2017).
The great interest in PFM involvement as shown by the
community requires a strategy for harnessing to sustain it
and have it contribute to sustainable forest management.

Influence of FMA on household economy and PFM
involvement level

Forest ecosystems provide a wide spectrum of goods
and services that contribute to the socio-economic
development of forest dependent communities. Since its
early stages, the goals of PFM were manifold; to
contribute to the socio-economic development of forest
dependent communities (Agrawal and Gupta, 2005);
reduce environmental degradation (Tesfaye, 2017), and
alleviate poverty in developing countries (Engida and
Mengiste, 2013; Langat et al. 2016).

In this research, FMA inversely and significantly
influenced the level of forest dependence, economic
importance and household socio-economic status and
involvement in PFM (Table 9). This could be attributed to
households’ dependency on forest based livelihoods,
particularly for those adjacent to the conservation area.
Thus, there is need to reduce pressure on forest
ecosystems through improved farming practices, as
espoused by the “green revolution” in agriculture,
technological development can increase productivity on
intensively managed land, thereby decreasing pressure
on other land for agricultural production (Fischer et al.,
2008; Costanza et al., 2014).

Further, FMA negative influence on households’
involvement in PFM can be explained by the fact that
communities adjacent to protection area had lower
access to economic opportunities. 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
may not evident and might not be divided equitably
among the different stakeholders. This study calls for
broadening of economic benefits, particularly to
communities adjacent to the park by supporting income
generating activities in the farmlands as well as
increasing community participation in non-extractive
activities.

CONCLUSION AND RECOMMENDATIONS

Many rural households depend on natural resources for



their livelihoods. Therefore, their impacts on natural
resource management in areas within and adjacent to
forest ecosystems require a clear plan of how
conservation goals can be balanced with their economic
wellbeing.

Therefore, the main challenge in achieving sustainable
forest management consist of finding a sound balance
between the increasing pressure on forest resources
from divergent community interests and sustainable
forest conservation. Such a balance requires that an
equilibrium be attained between the forest ecosystem,
uses and users of forest resources as well as key
institutional regulations taking into account all the
ecological and socio-economic constraints. PFM was
necessitated by the to create this equilibrium as high
degradation of natural resources was caused by high
discount rates of the local communities at the household
level.

The findings of this study showed that many forest
adjacent communities who derived some benefits from
the forest ecosystem to supplement household
sustenance contributed more in conservation. Therefore,
sustainable FMA should contemplate on both the variety
of local uses of forest resources and also the diverse
views assigned locally to forest ecosystems. Based on
these findings, this study therefore suggests that the
government and development partners should support
livelihood improvement schemes in the farmlands for the
community to value and support conservation in the
ecosystem. Therefore, Kenya Forest Service and Kenya
Wildlife Service should explore and exploit the full
potential to provide more benefits to the community.
Benefits to communities adjacent to the park could be
improved by initiating income generating activities in the
farmlands as well as supporting the community to
participate in non-extractive activities.
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