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A B S T R A C T   

The study was conducted in Heban Arsi district, Central Rift Valley, Ethiopia to investigate the contribution of 
participatory forest management (PFM) to improving household’s livelihood assets and mitigating forest 
degradation. Data were gathered using household surveys, observation, key informant interviews and focus 
group discussions. During the entire study, 231 households (131 from PFM; 100 form non-PFM households), 35 
key informants (25 from PFM; 10 from non-PFM) and 10 focus groups (6 from PFM; 4 from non-PFM) were 
involved. The livelihood assets framework was used to organize and analyze the quantitative data. The quali
tative data was analyzed using topic coding and building categories, themes, and patterns of relationships. The 
introduction of PFM significantly (P < 0.05) improved the overall natural (index value of 0.72 and 0.58 for PFM 
and non-PFM, respectively), financial (0.73 and 0.61), physical (0.49 and 0.37), human (0.62 and 0.57) and 
social (0.77 and 0.59) livelihood asset values of local communities and contributed to the mitigation of forest 
degradation. On average, households involved in PFM displayed a 61.6%, 45.7%, 30.8% and 24.2% improve
ments in natural, financial, physical, and social assets, respectively. Households engaged in PFM showed a 37.4% 
improvement on the overall livelihood assets value, suggesting that PFM households displayed better livelihood 
assets compared to non-PFM households. However, the overall contribution of PFM to the livelihood assets 
showed skewed structure, suggesting that the improvements deviate from sustainability. The existing institu
tional structure including bylaws contributed a lot to strengthen PFM. Yet, it is crucial to strengthening the 
protection of forestlands through improving rule enforcement and commitments of both formal and informal 
institutions in managing forest resources. Also, sustaining the extraction of wood and non-wood forest products 
and the benefits from as well as integration of other interventions in PFM areas such as the provision of improved 
cook stoves and solar PV could help reduce forest degradation, improve the sense of ownership among local 
communities and sustain PFM activities. Further, expanding capacity building trainings and improving access to 
market could play a great role to sustainably manage forest resources through increasing the participation of 
local communities in decision making processes.   

1. Introduction 

Forest products are sources of livelihood for many rural communities 
across the globe (Suleiman et al., 2017; Soe and Yeo-Chang, 2019a, 
2019b). An estimated 1.6 billion people, or 25% of the global popula
tion, rely on forests for their subsistence needs, employment, income, 
and other livelihoods (The Global Forest Goals Report, 2021). However, 
deforestation and forest degradation continue to take place at alarming 

rates (The Global Forest Goals Report, 2021), which significantly affects 
the livelihood of communities who rely on forests. Agricultural expan
sion continues to be the main driver of deforestation and forest frag
mentation (FAO and UNEP, 2020). In addition, expropriation of forests 
by governments as forest reserves of state property led to progressive 
degradation of the remaining forests (Arnold and Pérez, 2001). 

The extensive controls of the state over forests in the tropics and the 
local communities’ claim of traditional rights has always been a source 
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of conflict, and constrained the sustainable management of forests 
(Sabogal et al., 2013). Centralized, top-down decision making has 
become increasingly inadequate for responding to local level natural 
resource governance issues and needs. Hence, the failure of state-led 
forest management forced governments and donors to change their 
policies and strategies towards people - centered forest management 
(Hong, 2005; Islam et al., 2016; Okumu, 2017). 

In line with this, participatory forest management (PFM) has 
emerged back in the 1990s as an option and supported to improve the 
participation of local communities in decision-making processes (Potters 
et al., 2003). Participatory forest management is one of the communities 
based natural resources management (NRM) initiatives or programs, 
which provide local incentives for conservation of forest resources by 
sharing the costs and benefits. It has implications to stabilizing the forest 
use patterns and improving conditions of the forest as well as the 
environment. 

In Ethiopia, PFM was introduced in the mid-1990s and since then 
recognized by the government as a mechanism to reverse deforestation 
and improve management of state-owned natural forests and woodland 
resources (Kassa et al., 2015; Kassa et al., 2017). The 2018 new forest 
proclamation (proclamation no 1065/2018) of the country recognizes 
PFM as a vehicle to enhance the role of communities in sharing re
sponsibilities and benefits of managing forest in accordance with agreed 
management plan. Following the introduction of PFM, about 1.5 million 
ha of forestlands put under PFM arrangement and aimed to increase to 4 
million ha by 2030 (MEFCC, 2018). The introduction of the new forest 
proclamation is seen as a key instrument to expand and sustain PFM, as 
the new law contains solutions for many of the legal and institutional 
challenges that were observed around PFM. 

The country adopted PFM for three fundamental reasons, constitu
tional, practical, and effectiveness (Ameha et al., 2014; Kassa et al., 
2009; Lemeneh and Kassa, 2014).1 With the implementation of PFM, the 
open-access regime that previously characterized resource management 
in the country has been minimized. Studies show that without PFM, 
rates of deforestation may have been much higher (Kassa et al., 2009). 
The Nationally determined contribution (NDC) of Ethiopia recognizes 
PFM as one of the key nature-based solution and adaptation strategy to 
climate change (Ethiopia Revised NDC, 2021) with significant potential 
of achieving its commitment to reduce emission from deforestation and 
forest degradation and improve ecosystem services (Lemeneh et al., 
2015; Kedir et al., 2018). Further, the introduction of PFM is key to 
enhance sense of ownership, improve the socio-economic conditions and 
increase the resilience of local communities to external shocks including 
climate change (Tesfaye et al., 2010, 2015; Abebaw et al., 2012; Ameha 
et al., 2014). 

Preventing environmental degradation and alleviating poverty are 
the twin challenges of sustainable development. Participatory forest 
management takes the challenge of preventing the degradation of nat
ural resources while sustaining forest-based benefits to people’s liveli
hoods (Tadesse et al., 2017). Yet, effective implementation of PFM 
requires a more profound understanding of the actual place of forest 
resources in the livelihoods of rural households; and the role of forest- 
based activities in alleviating poverty. It is also argued that there may 
be a need for some adaptation to current and future socio-economic, 
environmental, and political contexts. Further, empirical evidence on 
the contribution of PFM to improving the various livelihood assets 
(natural, physical, financial, human, and social) is required to better 
understand how PFM supports sustainable livelihoods outcomes 
(Tadesse et al., 2017). 

However, most of the studies dealing with PFM in Ethiopia focused 

on the economic benefits obtained from the natural resources (e.g., 
Gobeze et al., 2009; Difabachew et al., 2022), local communities 
perception and attitude on PFM (e.g., Tadesse and Teketay, 2017), and 
on institutional aspects of management outcomes as well as on the 
variables that explain the variations in the performances of PFM coop
erative (e.g., Ayana et al., 2017; Walle and Nayak, 2020; Yami and 
Mekuria, 2022). Little attention had been given to the link between PFM 
and the various livelihood assets which are considered as the building 
blocks of sustainable livelihoods (Tadesse et al., 2017). Thus, the present 
study was conducted in Heban Arsi district, Central Rift Valley, Ethiopia 
to assess the role of PFM to improve livelihood assets and mitigate forest 
degradation as well as investigate the challenges to maximize the ben
efits from PFM. 

2. Livelihoods and analytical framework 

Livelihood is a multifaceted concept, being both what people do and 
what they accomplish by doing it (Nath, 2009). This same author further 
elaborated that people are involved in a complex mixture of decisions 
and activities including acquiring, utilizing, and managing resources 
and maintaining relationships, institutional and personal, among others. 
The combinations of these activities in the context of uncertainty 
(vulnerability) and the associated outcomes are considered as liveli
hood. Chambers and Conway (1992) indicated that livelihood comprises 
the capabilities, assets, and activities required for obtaining a means for 
living. 

The concept of sustainable livelihood (SL) emphasizes livelihood 
assets, or capitals, as the basis for the sustainable improvement of peo
ple’s livelihoods and is seen as a more effective reflection of develop
ment than income, as it reflects both the ability to accumulate wealth 
and the capabilities (assets) that a household can deploy to secure a 
living (Nath, 2009). The sustainable livelihood approach to develop
ment and poverty reduction tries to consider issues of access to assets, 
policies, institutions, and other factors that govern the well-being of the 
society (Serrat, 2017). These include promoting development that is 
ecologically, institutionally, socially, and economically sustainable. 

The Sustainable Livelihoods Framework (SLF) developed by Cham
bers and Conway (1992), and later expanded by the Department for 
International Development (DFID (Department for International Devel
opment), 2001) was used in this study to assess the effects of PFM on 
livelihood assets. The sustainable livelihood framework is a tool to 
improve understanding of livelihoods, particularly the livelihoods of the 
poor (Levine, 2014). It presents the main factors that affect people’s 
livelihoods, and typical relationships among them (Natarajan et al., 
2022). Different components of the framework, such as vulnerability 
context, livelihood assets structures and process, livelihood strategies 
and livelihood outcomes are presented in Fig. 1. 

The five assets are complementary to one another (Reddy et al., 
2004). The assets that are the building blocks of SLF are closely inter
related. For example, the social networks (social capital) facilitate 
innovation, development of knowledge and the sharing of knowledge 
which makes up human capital. With better skills and knowledge, 
people can manage their resources (natural capital) very effectively to 
produce cash (financial capital) and other resources like tools, manure, 
etc. (physical asset) for household’s utilization. The improved human 
skills also facilitate the maintenance of shared infrastructure like roads, 
schools, etc. (physical asset) for the benefits of the society. 

3. Methods 

3.1. The study area 

The Central Rift Valley (CRV) lakes basin covers about one million 
hectares and is part of the Ethiopian Rift Valley Lakes Basin and the 
great African rift valley. It encompasses a chain of four lakes: Lake 
Ziway, Lake Abiyata, Lake Langano, and Lake Shalla (Mekuria et al., 

1 Constitutional implies that in the constitution, the rights of communities to 
use natural resources is recognized; Practical implies that the government does 
not have the resources needed to protect all state-owned forest resources; and 
Effectiveness implies the positive role of PFM in reducing forest degradation. 
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2021). This study was conducted in Heban Arsi district, located at the 
eastern part of Lake Langano (Fig. 2). The altitude of the district ranges 
from 1500 to 3000 m above sea level (HADADO (Heban Arsi District 
Agriculture Development Office), 2020) and cover a total area of about 
35,614 ha. 

The topographic feature of the study area is mostly flat and undu
lating landscape. The district exhibits three agroecological zones, 
highland (represents areas with 2300–3200 m above sea level), midland 
(1500–2300), and lowland (500–1500). The rainfall distribution is 
bimodal, with the short rainy season occurs from March to May while 
long rainy season from July to October. The average annual rainfall is 
825 mm (ranges from 500 to 1150 mm), and the mean annual temper
ature is 19 ◦C (ranges from 10 ◦C to 27 ◦C) (HADADO (Heban Arsi 
District Agriculture Development Office), 2020). The dominant soil 
types, Mollic Andosols are largely derived from volcanic activities in the 
Rift Valley (Lemeneh, 2004). Such variations in altitude, annual rainfall 
and landscape forms resulted in diverse vegetation patterns and di
versity. Currently, the forest cover of the study area estimated at 19% of 
the total land area (HADADO (Heban Arsi District Agriculture Devel
opment Office), 2020). The dominant livelihood mechanism is mixed 
crop-livestock agricultural system. The Heban Arsi district has a total 
population of 75, 831 (41,103 male and 34,728 female) (Central Sta
tistical Agency (CSA), 2007). This is translated to population density of 
213 persons per square kilometer (Central Statistical Agency (CSA), 
2007) and in fact recent figures could be by far more than this. 

The government of Ethiopia in collaboration with NGOs and local 
communities has implemented various NRM interventions including 
PFM to address forest and land degradation. The PFM in the study area 
was initiated by Farm-Africa, an NGO working in natural resources 
management, and implemented in collaboration with the Oromia 

Regional State Forest and Wildlife Enterprise (OFWE). The PFM scheme 
encompasses four kebeles with eight blocks of community-based orga
nizations (CBOs). Table 1 presents some details on the four CBOs which 
established by Farm Africa and OFWE. The beneficiaries vary between 
104 and 280, whereas the size of the forest managed by the CBOs ranges 
from 532 to 5031 ha. In the study area, 785 user households (662 male 
and 123 female) participated in PFM and involved in the protection, 
management, and use of about 7587 ha of forestlands (Table 1). Mem
bers of the forest user groups are local communities who live around the 
forest demarcated for PFM. 

3.2. Data collection 

Data were collected using household surveys, observation, key 
informant interviews and focus group discussions. To select survey re
spondents, a four-stage random sampling technique was employed. 
First, the study district was identified in the CRV purposefully using a 
criterion, availability of PFM and CBOs. Second, PFM and non-PFM 
kebeles were identified with the help of Kebele level agricultural of
fice and local administrative bodies and categorized into two groups. 
Third, three PFM kebeles and two non-PFM kebeles that are adjacent to 
each other were selected. These five selected kebeles exhibit similar 
socio-economic and biophysical conditions as well as located in similar 
agroecological zone. Fourth, sample households were selected randomly 
from selected kebeles (i.e., from kebeles with and without PFM in
terventions). The lists of households were obtained from kebele 
administration and CBOs. The sample sizes of households were deter
mined from the total households representing a sampling intensity of 
20%, as recommended by Kumar (1999). Accordingly, a total of 231 
respondents (131 from PFM Kebeles and 100 from non-PFM kebeles) 

Fig. 1. Sustainable livelihood framework (adapted from DFID (Department for International Development), 2001; Scoones, 2016).  
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were selected. 
Key informants were selected from government and non- 

governmental organizations, local communities, and administrative 
bodies. They comprise of community elders, Kebele level administrative 
bodies, development agents, and forestry and natural resources man
agement experts. Information related to the existing PFM structure and 
function, livelihood strategies, livelihood assets and the sustainability of 
the livelihood strategies were collected during the key informant in
terviews. In total, 35 key informants (25 from PFM and 10 from non- 
PFM Kebeles) were involved. 

The number of participants in each focus group ranged from eight to 
12 members who were purposively selected in consultation with experts, 
local administrative bodies, and development agents. Participants were 
selected from different age groups, gender and social statuses and the 
focus group discussion (FGD) were held separately with men and 
women. In total, 10 FGD (6 from PFM; 3 men and 3 women FGD and 4 
from non-PFM Kebeles; 2 men and 2 women FGD) were conducted. The 
FGD aimed to document local knowledge regarding PFM practices, 
livelihood assets generated because of PFM intervention and its sus
tainability, seasonal patterns of livelihood mechanisms, and existing 

structure of PFM, among others. 
Questionnaires for household surveys and checklists for key infor

mant interviews and focus group discussions were developed in two 
phases. First, a reconnaissance survey was conducted to consult with 
local level practitioners and identify some common local indicators to 
assess the five livelihood assets and changes in environmental conditions 
after the introduction of PFM. Second, literature was consulted to 
elaborate on the indicators and develop semi-structured questionnaires 
and checklists. Before the actual data collection, the questionnaires were 
pretested, and the final questionnaires was developed by incorporating 
the feedbacks obtained during pretesting. Data was gathered using 
trained enumerators who able to speak the local language with close 
supervision by the researchers. 

3.3. Data analyses 

Prior to the analyses of both quantitative and qualitative data and 
investigate the contribution of PFM to the improvement of livelihood 
assets, indicators was developed and the analyses was conducted by 
determining rating scale for each indicator involving different weights, 

Fig. 2. The study area and Kebeles representing PFM and non-PFM areas.  

Table 1 
Forests managed using PFM, and user groups and conservation cooperatives in Heban Arsi district.  

Name of user groups and conservation cooperatives Kebele Year of PFM 
establishment 

Members Forest area 
(ha) 

Male Female Total 

Shopa Bultum Forest and wildlife products user & conservation cooperative. Shopha 2009 96 8 104 1008.0 
Dagaga Forest and wildlife products user & conservation cooperative. Dagaga 2009 245 25 270 532.0 
Kimpe Hara Langano forest & wildlife products user and conservation 

cooperatives. 
Sambaro 
Rogicha 

2009 198 82 280 1015.0 

Amba Goda Sede Natural resource management, protection, and utilization 
cooperative. 

Ambagoda 2009 123 8 131 5031.5 

Source:FARM-Africa (2020). 
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≤ 0.33 interpreted as poor, 0.34–0.66 interpreted as medium and 
0.67–1.0 interpreted as high (Chen et al., 2013; Islam et al., 2014). These 
indicators with choices were determined as: 

I = High (%)× 1+Medium (%)× 0.66+Poor (%)× 0.33 (1) 

Indicators that were measured a binary scale (Yes/No) were 
computed as: 

I = Yes (%)× 1+No (%)× 0 (2) 

Finally, indicators that were measured on a continuous scale were 
classified as follows: (a) If the household indicator value was less than 
the mean value, it was classified as “poor” with the weight of 0.33, (b) If 
the value was more than the mean value but <1.5 × mean value, it was 
classified as “medium” with the weight of 0.66, and (c) If it was >1.5 ×
mean, it was classified as “high” with the weight of 1. 

Following such determination of the weight of each indicator, the 
value of each type of livelihood asset and the overall livelihood asset 
values were computed. The composite index for each livelihood assets 
was determined using Eq. (3) (Chen et al., 2013). 

C =
∑n

n=0
In
/

Tn (3) 

Where C is the criteria score for each asset (0 ≤ C ≤ 1), n denotes the 
nth indicator for each asset (n = 1, 2, 3…n), I denote the indicator, T 
denotes the total number of indicators. Accordingly, the composite 
index for the household was computed as: 

The significance of differences in household livelihood assets and 
other socio-economic and socio-cultural parameters were analyzed 
using independent sample t-test and Chi-square test. In addition, asset 
pentagon was drawn to visualize the portfolio of household asset of PFM 
and non-PFM members, and to determine the pattern of the structure of 
the sustainable livelihood asset capacity and skewedness between the 
two studied groups. The qualitative data collected though key informant 
interviews, focus group discussion and field observation was analyzed 

using content analysis. The qualitative data analysis involved catego
rizing, classifying, coding, summarizing, and tabulating collected data. 
The collected data were encoded and analyzed using SPSS version 25 
and STATA version 16. 

4. Results and discussion 

4.1. Characteristics of respondents 

Significant differences between respondents engaged in PFM activ
ities (hereafter referred to as PFM households) and those who do not 
engaged in PFM activities (hereafter referred to as non-PFM households) 
in household and farm characteristics were observed (Table 2). PFM 
households showed significantly higher number of literate households, 
family size, total land holding, dependency ratio, and access to credit 
and training. Non-PFM households displayed significantly higher live
stock holdings (expressed as tropical livestock unit, TLU) compared to 
PFM households (Table 2). The higher proportion of illiterate house
holds in non-PFM respondents could increase the dependence of 
households on forest resources for their livelihood, as the lack of edu
cation limits their abilities to diversify their livelihood (Baiyegunhi 
et al., 2016; Soe and Yeo-Chang, 2019a, 2019b). The larger total land 
holding of PFM households could be related to the expansion of agri
cultural lands at the expense of natural forests (Mengist and Alemu, 
2019). 

4.2. Household livelihood assets and participatory forest management 

The results of household surveys suggested that the introduction of 
PFM improved all the five livelihood assets of the local communities, 
and that most of the attributes observed between PFM and non-PFM 
households in livelihood assets were significantly different (Table 3). 
For PFM households, the estimated index values for each indicator used 
to assess natural assets varied between 0.60 and 0.83, 0.63 and 0.83 for 
financial assets, 0.06 and 0.88 for physical assets, 0.34 and 0.94 for 
human assets, and 0.64 and 0.90 for social assets. For non-PFM 

Table 2 
Household and farm characteristics of respondents.  

Variables  Non-PFM respondents PFM respondents Pooled data χ2 or t-test values  

Quantity % Quantity % Quantity %  

Sex Female 24 24 29 22.1 53 22.9 0.111NS 

Male 76 76 102 77.9 178 77.1 
Marital status Single 5 5 17 13 22 9.5 4.643NS 

Married 86 86 106 80.9 192 83.1 
Divorced 6 6 5 3.8 11 4.8 
Widowed 3 3 3 2.3 6 2.6 

Level of Education Illiterate 37 37 26 19.8 63 27.3 8.412*** 
Literate 63 63 105 80.2 168 72.7 

Access to training No 37 37 20 15.3 57 24.7 14.411*** 
Yes 63 63 111 84.7 174 75.3 

Access to credit No 32 32 21 16 53 22.9 8.180*** 
Yes 68 68 110 84 178 77.1 

Age (years)  43.57 (± 1.53)  43.98 (± 1.02)  43.8 (±0.88)  − 229NS 

Family size (No)  5.4 (± 0.34)  6.89 (± 0.29)  6.35 (±0.22)  − 2.844*** 
Dependency ratio  2.16 (± 0.20)  3.82 (± 0.23)  3.11 (±0.16)  − 5.294*** 
Total land holding (ha)  2.54 (± 0.13)  3.34 (± 0.33)  2.99 (±0.20)  − 2.011** 
Livestock holdings (TLU)  10.0 (± 1.01)  7.85 (± 0.61)  8.75 (±0.55)  1.926* 
Distance to market (minutes)  161.4 (± 5.84)  96.4 (± 5.09)  124.56 (±4.38)  8.402** 
Distance to forest (minutes)  90.3 (± 4.71)  67.3 (± 4.09)  77.26 (±3.17)  3.689*** 

***, **, and * indicate significant differences at P < 0.01, 0.05 and 0.1, respectively. 

C =
Natural Asses + Human Asset + Physical Asset + Financial Asset + Social Asset

5
(4)   
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households, the estimated index values for each indictor used to assess 
natural assets ranged from 0.42 to 0.66, 0.41 to 0.70 for financial assts, 
0.03 to 0.71 for physical assets, 0.29 to 0.85 for human assets and 0.43 
to 0.78 for social assets (Table 3). The overall values of the estimated 
index values for PFM households varied between 0.47 and 0.77, while it 
ranged from 0.37 to 0.61 for non-PFM households (Table 3). On average, 
households involved in PFM displayed a 61.6%, 45.7%, 30.8% and 
24.2% improvements in natural, financial, physical, and social assets, 
respectively. These positive changes on the livelihood assets following 
the introduction of PFM were significant (P < 0.05), whereas the 
changes in human assets was not significant (Table 3). Households 
engaged in PFM showed a 37.4% improvement on the overall livelihood 
assets value, suggesting that PFM households displayed better livelihood 
assets compared to non-PFM households. The results also indicated that 
the aggregate value of all assets for households engaged in PFM was 
0.67, while it was 0.54 for non-PFM households, and this difference was 
significant (P < 0.05). This in turn suggest that PFM could be a potential 
pathway for improving the livelihood of rural communities who heavily 
depend on forest resources. 

Key informants and participants of FGD linked the improvements in 
natural assets following the introduction of PFM with regulated 
extraction of forest products for firewood, construction materials and 
farm implement as well as getting benefits from non-timber forest 
products. They also stated that prior to joining the PFM program, par
ticipants produced honey using traditional beehives with limited cattle 
fattening activities due to lack of enough money to purchase modern 
beehives. The introduction of PFM supported the practice of beekeeping 
using modern beehives through increasing access to credit (i.e., enables 
access to credit from the project in addition to government initiatives) 
and improving market access. This, in turn, played a remarkable role in 
ensuring better income for participants. It was also observed that live
stock fattening, nursery establishment and selling of tree seedlings were 
expanded with the introduction of PFM. Yet, the benefits from these 
income generating activities can be increased through providing tech
nical support to local communities and improving access to market. 
Further, the key informants and participant of FGD mentioned that the 
introduction of PFM improved physical assets, but it was less when 
compared to the contribution of PFM to the improvement of other asset 
values. This could be attributed to the short duration of the program 
since it is introduced in the study area. 

The results of household surveys indicated that the introduction of 

Table 3 
Differences between PFM and non-PFM households in the status of the five 
livelihood assets.  

Indicators used to assess household livelihood 
assets 

Index value (I) t-value 

PFM Non- 
PFM 

Natural Livelihood Assets    
Increased non-timber forest products 0.65 0.61 22.937*** 
Increased wood forest products 0.74 0.63 9.974*** 
Improvement of natural resources 0.78 0.63 15.024*** 
Increase grazing area availability 0.62 0.66 3.262NS 

Increase land for homesteaded tree plantation 0.63 0.50 4.562NS 

Conversion of open grazing area to forest 0.60 0.56 5.642NS 

Regeneration of disappeared tree species 0.72 0.68 32.394*** 
Opportunity to use old trees and replant them 0.83 0.56 14.394*** 
Increased forest density and species diversity 0.82 0.63 49.133*** 
Increased water source availability 0.76 0.42 28.428*** 
Environmental conservation 0.77 0.52 43.310*** 
Enhanced agricultural productivity 0.64 0.56 21.069*** 
Overall Natural asset value (C) 0.72 0.58 5.845***  

Financial livelihood assets    
Increase household income 0.69 0.60 28.367*** 
Increase income sources 0.71 0.68 24.534*** 
Increase access to wage earning activities 0.64 0.61 9.603** 
Increase crop and livestock productivity 0.74 0.66 19.185*** 
Access to poultry production and sheep fattening 0.80 0.70 29.676*** 
Increase access to market for forest products 0.64 0.66 7.826* 
Increase saving 0.79 0.60 48.608*** 
Access to seed and tree seedling for sale 0.63 0.41 86.867*** 
Access to credit services 0.81 0.61 47.457*** 
Increase beekeeping activities 0.83 0.62 67.329*** 
Overall financial asset value index (C) 0.73 0.61 4.173**  

Physical livelihood assets    
Radio 0.45 0.28 1.074NS 

Improved cook stove 0.38 0.06 12.551*** 
Solar 0.40 0.08 − 4.314*** 
Biogas 0.32 0.36 .572NS 

Donkey cart 0.24 0.03 1.378NS 

Farm equipment 0.06 0.34 − 3.380*** 
Household furniture 0.43 0.37 − 2.829*** 
Mobile phones 0.32 0.17 − 4.678*** 
House improvement 0.39 0.31 − 2.332** 
Livestock holding 0.65 0.58 0.71NS 

Access to nearest public transportation 0.76 0.67 .010NS 

Access to school available nearby 0.88 0.65 8.184*** 
Access to get nearest health service 0.76 0.71 .443NS 

Access to clean water access 0.79 0.52 .060NS 

Overall physical asset value index (C) 0.49 0.37 2.541**  

Human livelihood assets    
Knowledge and skills in natural resource 

management 
0.82 0.75 19.270*** 

Knowledge and skills in marketing 0.56 0.49 8.854*** 
Knowledge and skill in nursery establishment and 

tree planting 
0.55 0.36 18.044*** 

Knowledge and skill in Conflict resolution 0.72 0.60 17.525*** 
Knowledge and skill in alternative income 

generating activities 
0.66 0.69 5.736** 

Knowledge and skill in forest/woodland 
management plan 

0.83 0.78 17.988*** 

Knowledge and skill in empowerment of 
community members 

0.79 0.53 36.015*** 

Knowledge and skill in output markets and input 
market prices 

0.48 0.62 .124NS 

Knowledge on forest policies and laws 0.94 0.85 33.909*** 
Knowledge and skill in crop production and 

protection 
0.78 0.63 23.702*** 

Knowledge and skill in soil and water 
management 

0.72 0.64 14.614*** 

Knowledge and skill in livestock production 0.50 0.43 8.094*** 
Knowledge and skill in adaptation to climate 

change 
0.56 0.49 19.345*** 

Knowledge and skill in Irrigation 0.35 0.32 7.673***  

Table 3 (continued ) 

Indicators used to assess household livelihood 
assets 

Index value (I) t-value 

PFM Non- 
PFM 

Knowledge and skill in agroforestry practices 0.34 0.29 9.129*** 
Knowledge and skill in rangeland management 0.44 0.60 1.283Ns 

Knowledge and skill in family health and planning 0.49 0.52 8.541*** 
Knowledge and skill on forest product proceeding 0.63 0.66 15.221*** 
Knowledge and skill on honey production training 0.65 0.54 16.712*** 
Overall human asset value index (C) 0.62 0.57 3.745NS  

Social livelihood assets    
Reduction of conflicts over resource use 0.76 0.43 20.738*** 
Increased of trust within the community and with 

other stakeholders 
0.85 0.65 7.605** 

Group working and sharing experience in the 
community 

0.74 0.56 5.804** 

Participation in various forest management 
committees 

0.90 0.65 14.411*** 

Participation in different cooperatives 0.64 0.60 0.125NS 

Increased of trust between community and experts 0.65 0.43 8.274*** 
Membership to any local institution and 

cooperatives? 
0.87 0.78 1.111 NS 

Overall social asset index value (C) 0.77 0.59 9.229*** 
Aggregate livelihood assts value (i.e., the five 

livelihood assets) 
0.67 0.54 5.676**  

G. Girma et al.                                                                                                                                                                                                                                  



Current Research in Environmental Sustainability 5 (2023) 100205

7

PFM improved the skills and knowledge of local communities in man
aging natural resources, marketing of agricultural products, imple
menting income generating activities, and conflict resolution, among 
other (Table 3), suggesting that PFM has a role in improving human 
assets. In line with this, key informants and participants of FGD elabo
rated that access to and improvement of human asset through provision 
of training was observed following the introduction of PFM. The 
knowledge and skill improvement were a direct result of various ca
pacity building trainings provided under PFM program. Most of the 
training provided by the project aimed at improving participants’ ca
pacities in developing alternative income generating activities such as 
establishment of tree nursery, cattle fattening, beekeeping, honey pro
cessing and marketing, and at raising awareness of participants on the 
importance of forest resources and the need to sustainably manage 
natural resources. Yet, they reported that the capacity building trainings 
should incorporate practical skill development activities to better 
implement income generating activities. 

The results of the household surveys revealed that there was a high 
level of trust, group work, participation in different forest management 
committee and a good relationship between PFM participants and their 
neighbors, community leaders, development agents and forest depart
ment as compared to non-PFM households. This indicates that the 
introduction of PFM supported the improvement of social assets in the 
study area. In line with this, key informants, and participants of FGD 
stated that before the introduction of PFM, the government-imposed 
rules, regulations, and restrictions on forest use resulted in mistrust, 
dislike and conflict between local communities and the respective forest 
governing authorities at kebele and district level. 

Studies (Matiku et al., 2013; Birendra et al., 2014; Tadesse et al., 
2017) reported that PFM program is key to improve natural livelihood 
assets through providing a wide range of tangible benefits, including 
timber and non-timber forest products. Senganimalunje et al. (2021) 
indicated that improving natural livelihood assets is the most critical 
asset that rural people needed to build other assets to achieve a sus
tainable livelihood and mitigate risks and shocks. The findings of this 
study on the importance of PFM to improving financial assets (Table 3) 
supported by other similar studies. For example, a study by Chinangwa 
et al. (2016) indicated that joint forest management programs in Africa 
supported to enhance financial asset by introducing externally subsi
dized income generating activities. This same study suggested that ac
cess to and provision of alternative income generating activities as well 
as access to financial sources are important to enhance the financial 
assets of communities and reduce their full dependency on forest re
sources. In line with this, Berkes (2009) and Tadesse et al. (2017) 
indicated that forest user groups (FUGs) must be provided with 
dependable incomes to finance their activities and sustain their interest 
in forest management. 

The relatively lower impact of PFM on physical livelihood assets in 
the present study agrees with other several studies conducted elsewhere 
in the world. For example, Islam et al. (2014) and Tadesse et al. (2017) 
reported similar studies in that a relatively longer time is required to 
improve physical assets of local communities through the introduction 
of PFM. However, a study by Gobeze et al. (2009) conducted in Bonga, 
Ethiopia reported an increase of livestock holding from 3.9 to 8.0 TLU 
within 5 years after the introduction of PFM. Similarly, Ameha et al. 
(2014) reported that PFM members had larger livestock holdings than 
non-members in Adaba Dodola PFM site, 9 years after the imple
mentation of PFM. Furthermore, Nath and Inoue (2010) reported that 
the housing conditions differed significantly between PFM participants 
and non-PFM in Bangladesh after 7 years of project implementation. 
Such differences on the contribution of PFM to improving physical assets 
could be attributed to differences in the arrangement of PFM, produc
tivity of site and diversity of other related interventions as well as in 
local skills to transfer assets of different types into physical assets. 

The positive contribution of PFM to improving human and social 
assets reported in this study is consistent with the findings of other 

similar studies. For example, Islam et al. (2019) demonstrated that in
vestment of human asset helps to diversify livelihood means and thus 
peoples’ dependency on forest resources would reduce. Tadesse et al. 
(2017) demonstrated that PFM attempts to improve human assets 
through enabling access to the required skills and knowledge which 
enable to improve financial assets (e.g., off-farm activities). Shahbaz 
(2009) reported that PFM helps develop positive relationship between 
the stakeholders, particularly the local communities and the state (i.e. 
forest department) and contribute to the sustainable management of 
forest resources. A study conducted in Bangladesh (Kibria et al., 2014) 
found that social capital was more influenced by PFM more than other 
capitals. This same study further elaborated that due to the involvement 
with the PFM program, people were feeling much more secure, women 
had elevated status, and social relationships became stronger. 

The overall contribution of PFM to the livelihood assets (Fig. 3) 
displayed skewed structure, suggesting that the improvements in the 
different assets due to the involvement with PFM program deviates from 
sustainability (Kumar et al., 2016). This could be attributed to the 
diverse controlling factors that affect the contribution of PFM to 
improving the livelihood asset values of local communities. A study 
conducted in Tanzania (Luswaga and Nuppenau, 2020) suggested that 
raising awareness through training and improving communication with 
villagers, fulfilling promises for the communities, and provision of more 
forest-linked interventions (a proxy to income) are crucial to improve 
the contribution of PFM to improve all livelihood assets and ensure the 
sustainability of the changes. 

4.3. Household livelihood strategies 

Households in the study area employ diverse livelihood strategies 
including crop production, livestock production, off-farm activities, and 
harvesting of forest products (Fig. 4). The income from crop production 
was the major source of income for both PFM and non-PFM households 
whereas the income from forest products was the second most important 
sources of income (Fig. 4). Households engaged in PFM relatively ob
tained larger average income from forest products compared to non- 
PFM households. The finding showed that the contribution of forest 
products to the total income of households (22.2%) was higher than the 
projected national target for 2030 (15%) (UNEP, 2016). This could be 
attributed to the better protection of forest under PFM from free riders 
and regulated collection of forest products. A study conducted in Bonga, 
Ethiopia (Gobeze et al., 2009) indicated that when accompanied with 
complementary non-forest-based livelihood activities, PFM helps to 
diversify income sources, increase household income level, and build 
household assets. 

The survey results demonstrated that both wood forest products (e. 
g., firewood, poles) and non-wood forest products (e.g., honey, seeds) 
are used to generate household income. However, the average annual 
income from non-wood forest products (estimated at ETB 7500 for PFM 
households, and ETB 5400 for non-PFM households) outweigh the 
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Fig. 3. The structure of the contribution of PFM to improving livelihood assets.  
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income from wood forest products (ETB 4200 for PFM households, 3400 
for non-PFM households). This suggests that increasing the benefit 
margin from non-wood forest products could be used as a strategy to 
achieve the win-win situation for livelihood improvement and forest 
conservation. 

Key informants and participants of focus group discussion indicated 
that the benefit from wood forest products mainly derived from fuel
wood collection, as most households depend on biomass energy. This 
implies that the local communities in the study areas depend on forest 
resources for their livelihood, and this might have a strong negative 
impact on forestlands. This also supported by survey results though 
household dependency on forest products for income and livelihood 
varies across the months of year (Fig. 5). In line with this, the results 
indicated that local communities depend more on forest products in 
agricultural off-season (December to March) and when food availability 
in the household is less (June to August) (Fig. 5), suggesting that many 
households depend on forest products to satisfy their subsistence need 
and is seasonal and occasional (Tesfaye et al., 2011). 

The findings suggest that integrating other interventions in PFM 
areas such as the provision of improved cook stoves, solar PV and biogas 

could help reduce forest degradation and sustain PFM activities. For 
example, a study by Fekadu et al. (2021) conducted in Ethiopia 
demonstrated that the use of improved cookstoves reduced biomass 
consumption by 37%. Similarly, Gebreegziabher et al. (2018) reported 
that the use of improved cookstoves offered fuel savings of 22% to 31% 
compared with a traditional three-stone tripod, with little or no increase 
in cooking time. In addition, a study by Dresen et al. (2014) indicated 
fuelwood savings of nearly 40% in injera preparation compared to the 
traditional three-stone fire, leading to a total annual savings of 1.28 tons 
of fuelwood per household. This same study further elaborated that 
considering the approximated share of fuelwood from unsustainable 
sources, these savings translate to 11,800 tons of CO2 saved for 11,156 
disseminated improved cookstoves, corresponding to the amount of 
carbon stored in over 30 ha of local forest. 

In line with this, the survey respondents suggested various action to 
increase the benefits from forest products including strengthening the 
protection of forestlands (mentioned by 39% of respondents), diversi
fication of livelihoods (33.9%), improving market access (12.9%), ca
pacity building on forest resources management (7.3%), and 
reforestation (6.9%). The suggested actions are key to improving the 

Fig. 4. Average annual income derived from different livelihood strategies.  

Fig. 5. Seasonal dependency of households on forest products.  
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status of forestlands and increasing the benefits, as they help to reduce 
illegal users, improve the implementation of PFM interventions, and 
help to improve financial assets (Dawson et al., 2014; FAO, 2014; Sen
ganimalunje et al., 2016). 

4.4. Mediating structures and institutions 

In the study area, PFM activities are jointly implemented by govern
ment and non-governmental organizations, local administrative bodies, 
and forest user groups. These actors have different roles. For example, 
setting criteria that used to select forest user groups usually carried out by 
implementing governmental and non-governmental organizations. The 
local administrative bodies select participants of PFM using the criteria 
set by the implementing organizations. The key role of governmental 
organizations includes ensuring the proper utilization of forest resources 
and benefit sharing among members, arranging and organizing forest 
user groups in cooperatives, providing the legal harvesting permit in 
collaboration with local administrative bodies to forest user groups, and 
approving the sale of forest products. Non-governmental organizations 
focused on providing technical and financial support during the design 
and implementation of PFM interventions. 

Majority (56.2%) of respondents engaged in PFM activities mentioned 
that both formal and informal institutions are important in managing 
forest resources. However, most (46%) of respondents in non-PFM 
households indicated that informal institutions are more important 
than formal institutions in managing forests. In line with this, key in
formants and participants of focus group discussion elaborated those 
informal institutions contribute to the sustainable management of forest 
resources, as they are effective in managing conflicts over the use and 
conservation of forest resources at the local level. They also indicated that 
the continuous interaction of both formal and informal institutional is 
crucial to address conflicts and ensure regulated use of forest resources. 
Ngowo (2014) argued that giving attention to informal institutions and 
strengthen them support the sustainable management of forest resources. 
Nelson (2010) demonstrated that conventional forest management 
approach has drawbacks in terms of its weakness in that lack of multiple 
actors’ engagement, particularly local communities, and informal in
stitutions. Ayana et al. (2017) argued that networking through informal 
institutions is very important in the area where the actual forest man
agement practices are taking place. 

As part of the management of PFM areas, the forest user groups 
established bylaws with the help of both governmental (e.g. OFWE) and 
non-governmental (e.g. Farm Africa) organizations. The bylaws contain 
information about collection of forest products and management op
tions. The bylaws designed to regulate the extraction of forest products 
for commercial and subsistence uses. For example, the bylaws stated 
that members allowed to extract forest products for their own use (e.g. 
for constructing and maintaining their own houses and making farm 
tools) with permission from executive committee of forest user groups 
and local administrative bodies. Also, the bylaws allowed the collection 
of deadwoods. Further, the bylaws allow forest user groups to establish 
traditional beehives in a particular forest plot individually as well as 
modern beehives in group. The bylaws put strong restrictions on the 
extraction of forest products for commercial purpose. The bylaws stated 
that the extraction of timber for market is allowed only when the 
responsible district level government office authorize the request to 
extract forest products. It also stated that the extraction and sell of 
timber should be carried out as a group and the income gained from the 
sale of timber deposited in a common user group account. 

The existing intuitional arrangement and structure (both formal and 
informal) helped to increase awareness on issues related to the use and 
conservation of forest resources (Table 4). The results are different in the 
case of non-PFM households in that majority of the respondents were not 
aware of the rules used to manage forest and benefits (Table 4). This is 
expected in that the non-PFM households were not involved in the 
sustainable management of forest resources. This, in turn, suggests that 

the introduction of PFM in the study area is key in raising awareness and 
sustainably use and manage forest resources. 

The existing institutional structure or arrangements including by
laws contributed a lot to the improvement of the management of forest 
resources through strengthening PFM. However, factors such as insecure 
land tenure, poor law enforcement and inadequate short-term economic 
benefits constrained the effectiveness of existing institutional structures 
and institutions to strengthening PFM and sustaining the management of 
forest resources. For example, the lack of secure land tenure contributes 
to the poor demarcation of PFM and non-PFM areas. This, in turn, 
contributed to the expansion of illegal practices such as charcoal pro
duction, harvesting of timber and wildlife hunting within and the sur
roundings of PFM areas. Also, the local government authorities usually 
fail to provide legal assistance for forest user groups to protect the forest 
from free riders. Such weak law enforcement led to conflict between 
PFM and non-PFM households over resource use. The weak rule 
enforcement attributed to the unequal power relations between gov
ernment authorities operating at district and Kebele level and the low 
commitment of higher-level government bodies. Such problems in 
implementing PFM interventions were also reported in Bale Eco-Region, 
southeastern Ethiopia, and that the effectiveness of PFM intervention 
usually constrained by poor enforcement of rules and regulations with 
the consequence of rent seeking behavior, poor commitment and poor 
implementation capacity of government authorities (Amena et al., 2017; 
Birhan et al., 2021). In line with this, Begum et al. (2021) argues that co- 
management to be successful, local institutional power and its capacity 
should be paramount; moreover, this institutional power governs 
whether co-management performance is effective. 

4.5. Livelihood outcomes 

The introduction of PFM in the study area contributed to the 
improvement of the income of households and enhanced their resilience 
to external shocks such as drought. Particularly, the improvements in 
wood and non-wood forest products following the introduction of PFM 
increased household income and supported to fill food deficit and in
come shortage. In addition to these changes, majority (84%) of survey 
respondents indicated that access to credit showed considerable 

Table 4 
Perception of respondents on the contribution of existing institutions and 
institutional structures on the sustainable use of forest resources.  

Indicators PFM Non-PFM Total χ2 

No. % No. % No. % 

Knowledge on legal 
rules about forest 
management and 
use 

124 94.7 32 47.1 156 78.4 101.538*** 

Rules regulating the 
harvesting and use 
of forest 

121 92.4 17 25 138 69.3 133.930*** 

Rules are clear to all 117 89.3 15 22.1 132 66.3 127.880*** 
Rules consider the 

interests and 
needs of the 
people in the 
community 

93 71 14 20.6 107 53.8 75.585*** 

Permission rules to 
harvest forest 
products, 

114 87 7 10.3 121 60.8 147.613*** 

Penalties on those 
violating the 
formal rules of 
forest product use 
in general 

84 64.1 47 69.1 131 65.8 5.982** 

Community 
received easier 
access to forest 
resources 

115 87.8 30 44.1 145 72.9 75.655***  
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improvement after the implementation of PFM, which helped to inte
grate income generating activities (e.g., beekeeping) within PFM areas. 
This, in turn, supported to increase income and address food shortages. 
The other important change witnessed by most (80%) of the survey 
respondents was the enhanced participation of forest user groups in 
decision making. Similar works were also reported on the significant 
contribution of PFM to reducing the degradation of forest and other 
natural resource (Kedir et al., 2018). 

The local communities also perceived that the introduction of PFM 
had a role to preventing forest degradation and protecting forest eco
systems. For example, most (54%) of survey respondents perceived that 
there is no deforestation following the introduction of PFM in the area, 
whereas 43% of the respondents perceived the introduction of PFM 
slowed down the rate of deforestation. In line with this, most of the 
participants of the focus group discussion explained that before the 
introduction of PFM, the level of deforestation was severe, but now the 
severity level is declined due to the fact that the local communities have 
protecting the remaining natural forest and engaged in afforestation 
programs. They mentioned that plantation has increased in total land 
coverage when compared to the time before PFM. One of the key in
formants stated this as: 

“The conventional way of managing the forest was not able to protect the 
plantation. Because of this, the participation of local community became 
decisive to conserve this plantation. After PFM, the forest user members 
started to understand about their rights and obligations. The user group 
were protecting and planting most parts of the open area as per the 
management plan”. 

Further, about 25% of respondents reported that there was an in
crease in species diversity after the introduction of PFM. This could be 
attributed to the regulated access to forestlands and the development 
activities (e.g., beekeeping) integrated within forest areas. In line with 
this, participants of focus group discussion mentioned that the devel
opment activities in PFM areas encouraged all members to plant trees on 
degraded environments through collecting naturally grown seedlings 
from the natural forest. The study conducted in Bonga, Ethiopia (e.g., 
Gobeze et al., 2009) reported similar results in that the introduction of 
PFM led to the improvement of species diversity and composition. 

5. Conclusions 

The study investigated the contribution of PFM to improving 
household’s livelihood assets and mitigating forest degradation. The 
results suggest that PFM contributed to the improvement of the five 
livelihood assets though the improvements were not proportional. This 
suggest that diversifying local communities’ livelihood through 
expanding the integration income generating activities within PFM 
areas is required to improve the proportional accumulation of livelihood 
assets. This could also support to reduce the level of local communities’ 
dependence on forest resources, which might help reduce the degrada
tion of forest resources. Sustaining the extraction of wood and non-wood 
forest products and the benefits from as well as integration of other 
interventions in PFM areas such as the provision of improved cook 
stoves and solar PV could help reduce forest degradation, improve the 
sense of ownership among local communities and sustain PFM activities. 
It is also crucial to strengthening the protection of forestlands through 
improving rule enforcement and commitments of both formal and 
informal institutions in managing forest resources. Expanding capacity 
building trainings and improving access to market could also play a 
great role in sustainably manage forest resources through increasing the 
participation of local communities in decision making processes. In 
summary, the results suggest that PFM initiatives need to be designed for 
both conservation and economic benefits. 
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