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LAND USE POLICY 1 

 2 

Ecosystem services from community-based forestry in Nepal: realising local and global 3 

benefits 4 

 5 

Abstract 6 

Community-based Forestry (CBF) is now a popular approach for landscape restoration, forest 7 

management, biodiversity conservation and support for rural livelihoods worldwide. The Himalayan 8 

country Nepal has been at the forefront of CBF for over four decades, with almost 40 % of the total 9 

population directly involved in protecting and managing more than 32 % of the country’s forested 10 

land. However, in the past, the focus of CBF in Nepal was the provision of goods for local 11 

subsistence, and there has been limited analysis of the role of CBF in providing ecosystem services 12 

(ES) from restored forest landscapes. Based on material drawn from a literature review and a 13 

stakeholders’ workshop, this paper analyses changes in Nepalese forest policies to provide a more 14 

holistic framework for CBF that provides a wider range of ES and to potentially underpin payments 15 

for ecosystem services in Nepal. The analysis indicates that Nepal’s forest policy and practices are 16 

still dominated by a narrowly conceived notion of forest management that does not accommodate the 17 

holistic concept of ES. The study illustrates that CBF provides many ES from local to global benefits 18 

as result of forest restoration. For example, timber, firewood, food, and water have local importance, 19 

while climate regulation, flood/erosion control, and habitat improvement have global importance. 20 

Many innovative cases are emerging in the long journey of CBF in Nepal that demonstrate more 21 

diverse management strategies, new forms of tenure rights and autonomy in institutional spaces. 22 

These can potentially provide a catalytic platform for the wider adoption of the ES framework in CBF 23 

regimes, in order to focus and reward forest management more directly for the provision of services 24 

such as water, biodiversity, climate regulation and recreation. Consequently, this study discusses the 25 

issues and challenges that are impeding the implementation of the ES concept in Nepal and suggests 26 

some ways forward. 27 

 28 

Keywords: Environmental policy; community forestry; sustainability; livelihoods; biodiversity 29 

conservation; ecosystem services 30 

  31 
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1. Introduction  1 

 2 

Community-based Forestry (CBF) is a viable alternative to the historical patterns of state control and 3 

industrial forest management. It has become an important approach for forest management, 4 

biodiversity conservation and supporting livelihoods (Agrawal and Chhatre, 2006; Ojha, 2014; 5 

Purnomo et al., 2012). CBF is primarily a management and ownership model in which the local 6 

people have a central role in planning, decision-making and managing forest resources (Agarwal, 7 

2010; Pokharel and Tiwari, 2013). The concept of CBF emerged in response to the failure of 8 

centralised forest bureaucracy in conserving forests and biodiversity, reducing land degradation or 9 

supporting the role of forests in contributing to human well-being in many parts of the world 10 

(Agrawal et al., 2008; Bhattacharya et al., 2010; Bowler et al., 2012; Dougill et al., 2012). CBF is 11 

increasingly being practised in many countries, with both native forests and plantations being 12 

managed for livelihoods and conservation as well as for regulating and amenity values (RRI, 2014; 13 

Harrison and Suh, 2004; Stevens et al., 2014).  14 

 15 

According to RRI (2014), indigenous people or communities own or control 511 million hectares 16 

(15.5%) of the world’s forests as community-managed forests, the vast majority (97 %) of which are 17 

in low and middle-income countries. In developing countries, approximately one-third of the forests is 18 

under the ownership and /or management of indigenous and local communities (Ojha et al., 2009; 19 

RRI, 2014). Nepal, a small mountainous country, is becoming a leader in CBF with 2.05 million 20 

hectares of forest being managed by community groups deriving multiple benefits (DoF, 2015; Ojha, 21 

2014). However, forest management and policies in Nepal have experienced many shifts. Failure of 22 

successive government interventions (e.g., enforcement of tough acts and regulations, expanded forest 23 

bureaucracy and army deployment) from the 1960s to the 1970s led to a new National Forest Plan 24 

(1976) that laid the foundation for CBF (Gritten et al., 2015).  25 

 26 

The success of CBF in Nepal demonstrates that active participation is instrumental in achieving 27 

sustainable forest management (Adhikari et al., 2014). Management and land-use rights for certain 28 
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degraded forests were handed over to adjacent communities. Local people were encouraged to use 1 

their indigenous knowledge and practices in forest management (Thoms, 2008) and, in most cases, it 2 

was found that local people managed forests well if management fulfilled their interests (Roberts and 3 

Gautam, 2003).This community-based forest management has resulted in the conversion of eroded 4 

lands and shrub lands to managed pasturelands and forests (Gautam et al., 2004), a near-doubling of 5 

forest productivity and a five-fold increase in grass and fodder yields in the mountain regions 6 

(Fleming and Fleming, 2009). CBF has also delivered multiple benefits to local and wider 7 

communities. It has proved successful in countries such as Brazil, Costa Rica and Nepal (Ojha et al., 8 

2016).  9 

 10 

Ecosystem services (ES) are the benefits that humans obtain from nature (e.g., Costanza et al., 1997; 11 

Fisher et al., 2009, MEA, 2005; TEEB, 2010; Wallace, 2007). The catchment values and services 12 

from forest restoration in degraded mountainous areas of Nepal resulting from CBF (Paudyal et al., 13 

2015; van Oort et al., 2015) were not originally termed ‘ecosystem services.' While there is often a 14 

link implied between CBF and the provision of ES, few studies have explicitly addressed the 15 

relationship between the two in Nepal (Paudyal et al., 2015). Furthermore, there is a lack of awareness 16 

of the ES-based management approach among stakeholders and no clear policy or management 17 

framework, empirical data, methods or assessment tools (Crossman et al., 2013; MEA 2005; 18 

Muhamad et al. 2014; Paudyal et al., 2016). This deficiency clearly indicates a requirement for a more 19 

refined, scientifically based practical approach that can be used in countries like Nepal to identify the 20 

capacity of CBF in providing ES and to underpin payment mechanisms.  21 

 22 

This paper aims to assess the relationship between CBF and ES in Nepal. The paper analyses the 23 

evolution of CBF policies and the innovations that shifted forest management from a focus on 24 

subsistence-oriented forest management, through a focus on the provision of timber and other 25 

commercial resources to more holistic management objectives related to the concept of ES. We also 26 

explore the potential for ES provision through CBF from the perspective of different types of 27 

beneficiaries. Through document analysis and a workshop, we examined the potential opportunities to 28 
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utilise the ES approach in a way that would provide additional incentives for forest conservation and 1 

sustainable management of forests. Some issues and challenges that impede the mainstreaming of ES 2 

in CBF regimes are discussed and ways forward to address these challenges are suggested.  3 

 4 

2. Methods 5 

 6 

2.1. Sources of literature 7 

 8 

The study involves an extensive literature review based on methods used by other researchers (e.g., 9 

Alamgir et al., 2014; Balvanera et al., 2012; Chaudhary et al., 2015; Fisher et al., 2009; Luederitz et 10 

al., 2015). We used the Scopus database (www.scopus.com), the ‘single largest abstract and indexing 11 

database’ (Burnham, 2006; Falagas et al., 2008; Kulkarni et al., 2009), the ISI Web of Knowledge, 12 

and Google Scholar. 13 

 14 

The literature search was undertaken in December 2015 and focussed on three areas of interest, i.e. 15 

ecosystem services, a shift in forest policies and outcomes of CBF, particularly in the context of 16 

Nepal. The search first identified articles containing the words ‘ecosystem services(s)’ OR 17 

‘environmental service(s)’ AND ‘Nepal’ in the title, abstract and keywords. Many combinations of 18 

keywords (Figure 1) were used to find more articles. We conducted a quick review of the abstracts of 19 

the retrieved articles to evaluate their relevance to ecosystem services. Out of 177 articles, this search 20 

revealed only 11 papers that addressed ecosystem services in Nepal. To capture additional relevant 21 

information, we continued to search using databases for articles including conference proceedings, 22 

book chapters, government publications, technical reports, agency reports, student theses and 23 

synthesis papers in regards to ES in Nepal. We also visited various organisations in Kathmandu (the 24 

Ministry of Forest and Soil Conservation (MFSC), World Wildlife Fund, Nepal, the Integrated Centre 25 

for International Mountain Development and other governmental and non-governmental agencies) 26 

and collected nine grey literature reports and unpublished documents related to ES. A few recent 27 

important ES articles were collected and appraised briefly (e.g., Arkema et al., 2015; Braat and de 28 

http://www.scopus.com/
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Groot, 2012; Daw et al., 2015; Guerry et al., 2015; Grima et al., 2016; Polasky et al., 2015; Reyers et 1 

al., 2015; Scarlett and Boyd, 2015; Scolozzi et al., 2014; Wong et al., 2015). The aim of reviewing 2 

these articles was to glean the latest developments in ES science as practised in other countries and to 3 

utilise this learning in the context of Nepal. 4 

 5 

In the second part of the literature review, we carried out a similar search for documents having the 6 

words ‘forest policies’ OR ‘forestry sector policies’ AND ‘Nepal’ related to forest policies. We found 7 

some 208 articles, of which 15 were selected as being most relevant for our forest policy review. 8 

Some important policy documents were also collected from the MFSC. Moreover, we performed a 9 

Scopus search using the combination of keywords ‘community forestry’ OR ‘community-based 10 

forestry’ AND ‘Nepal’ to find articles related to CBF. In this case, we focused solely on peer-11 

reviewed articles because of the huge number of hits in Scopus. In a quick review, the number of 12 

relevant papers fell to 29 that addressed CBF outcomes, that is, issues related to water, biodiversity, 13 

carbon, forest cover, forest quality, forest restoration, governance, local forestry institutions, working 14 

plans, and local capacity in forest management.  15 

 16 

#Figure 1 approximately here# 17 

 18 

2.2. Applied thematic analysis 19 

 20 

The most significant articles, reports and policy documents related to CBF and ES were selected, 21 

reviewed and qualitatively analysed. For this, we utilised the ‘applied thematic analysis’ (ATA) 22 

approach (Guest et al., 2012) to analyse the evolution of CBF and its relationship with ES, as applied 23 

to a recent study in South Africa (Sitas et al., 2014a). ATA involves the synthesis of key concepts in 24 

one methodological framework and their adaptation to an applied research context (Guest et al., 2012, 25 

2013). This process is designed to identify and scrutinise themes from textual data in a transparent and 26 

credible way (Guest et al., 2012; Tuckett, 2005). Themes are created through induction and verified 27 

through deduction, moving back and forth between concepts and the data (Guest et al., 2012). It 28 
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promotes a more discursive interpretation and represents a view of reality through the text to find 1 

topics that are progressively integrated into higher order themes as a process of de-contextualisation 2 

and re-contextualisation (see Figure 2; Subvista, 2010). The results were grouped into five broad 3 

themes with multiple sub-themes (Table 1). 4 

 5 

#Figure 2 approximately here# 6 

 7 

Table 1: Themes and sub-themes identified for review and in-depth analysis 8 

Emerging theme Sub-themes 

1. Evolution of forest 

policy  

a. Private forests  

b. Forest nationalisation 

c. Participatory forestry  

d. Holistic management  

2. Benefits and services 

from CBF 

a. Source of local livelihoods 

b. Healthy forests  

c. Economic benefits  

d. Social benefits  

e. Positive environmental externalities  

f. Water provision and regulation  

g. Habitat conservation and biodiversity  

h. Non-timber forests products  

3. Assessing and valuing 

ecosystem services  

a. Qualitative assessment  

b. Quantitative evaluation  

c. Mapping and spatial analysis  

d. Social value 

e. Economic value 

4. Changes in ecosystem 

services  

a. Quantifying changes over time 

5. Issues and challenges a. Narrow-focused forest policies and practices 

b. Unclear tenure  

c. Existing institutional framework 

d. Lack of information on ES  

e. Lack of technical and institutional capacity  

f. Improper use of benefits and services 

6. Way forward for the 

ecosystem services 

approach 

a. National policy on ecosystem services 

b. Mainstreaming ES approach in the country’s 

development plan 
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Emerging theme Sub-themes 

c. Strengthening institutional capacity   

d. Reform tenure rights over ES 

e. Capacity building 

f. Application of the transdisciplinary approach  

g. Innovation in ES assessment and valuation 

 1 

2.1. Analysis of benefits and services from CBF 2 

 3 

Various themes emerged through the process of ATA; we discuss each of them in detail in different 4 

sections. However, changes in benefits and services from CBF before and after CBF (present 5 

condition) could not be assessed from the literature alone. Therefore, we organised a workshop among 6 

the major informants from MFSC, Department of Forests (DoF) and the Department of National Parks 7 

and Wildlife Conservation (DNPWC), Department of Soil Conservation and Watershed Management 8 

(DSCWM) and the key representatives from the Federation of Community Forestry Users, Nepal 9 

(FECOFUN) in December 2015 in Kathmandu. A list of the benefits and services that a CBF 10 

landscape can provide (e.g. Birch et al., 2014; Paudyal et al., 2015) was presented in the workshop, 11 

and the past and present status of each of the benefits and services were discussed. The opinions were 12 

scaled between ‘0’ and ‘10’, where‘0’ indicates no benefits and services and ‘10’ indicates fully 13 

stocked and high supply potential. In the beginning, participants assigned a value for each benefit and 14 

service from 0 to 10 regarding their status before CBF, that is, in relation to their status in the 1970s 15 

or 1980s and the same process was repeated for their present status, that is, their status after 2010. 16 

Participants were allowed to change their ratings at any time. First, the process was completed at the 17 

individual level among workshop participants, and the process subsequently proceeded in a group. 18 

The numerical ratings given by individuals and groups for each benefit and service were entered into 19 

an Excel worksheet, analysed and presented in a radar diagram. 20 

  21 
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3. Results and discussion 1 

 2 

3.1. Himalayan degradation – the driver of forest policy evolution in Nepal 3 

 4 

In the past 100 years, a range of legal provisions has been enacted to resolve forest management 5 

problems in Nepal (Gautam et al., 2004). Widespread concerns about Himalayan degradation and 6 

perceived consequences were the main driver of a paradigm shift in forest policy. The National Forest 7 

Plan (1976) laid the foundation of CBF by recognising that the crisis could not be reversed without 8 

support from local communities in forest management (Gritten et al., 2015). Subsequently, the Master 9 

Plan for Forestry Sector 1988 stimulated the development of CBF, which expanded rapidly 10 

throughout the 1990s under the Forest Act (1993) and Forest Regulations (1995) based on the earlier 11 

successful implementation of decentralisation policies (MFSC, 2013). The CBF process was further 12 

strengthened by the Local Self-Governance Act (1999) that devolved management rights and 13 

reinforced principles of bottom-up planning in the forestry sector (MFSC, 2014a).  14 

 15 

Our analysis indicated that there were four important stages in forest policy that responded to different 16 

social and ecological contexts (e.g., Sigdel-Baral, 2015; Ojha et al., 2014; MFSC, 2013): (i) 17 

Indigenous management and privatisation of forests (before 1957); (ii) forest nationalisation (1957 to 18 

1976; (iii) participatory forestry and decentralisation (1976 to recent); and (iv) new innovations (2000 19 

– recent) (Table 2 and Annex S1 - online supplementary materials). 20 

 21 

Table 2: Major stages and paradigms associated with forest policy changes in Nepal and their impact on 22 

forest management and the supply of ecosystem services (ES).  23 

Policy 

paradigms  
Timeframe Key policy changes  Status of forest and ES  

Indigenous 

management and 

privatisation  

Before 1957  No formal policy 

 Ranas orders treated as government 

policy 

 Informal and indigenous management 

system 

 Large forest area and 

abundant supply of most of 

ES  

Forests 1957 – 1976  Private Forest Nationalisation Act, 1957;  Severely reduced forest area 
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Policy 

paradigms  
Timeframe Key policy changes  Status of forest and ES  

nationalisation  Forest Act 1961 and Forest Protection - 

Special Provision Act 1967 

and ES 

 People experienced problems 

arising from many disservices 

such as flooding, landslides. 

Participatory 

forestry and 

decentralization 

1976 to 

recent 

 National Forestry Plan 1976; 

 Master Plan for the Forestry Sector 

1989; Forest Act 1993; and Forest 

Regulation 1995 

 Forest area decreased until the 

1980s and ES gradually 

increased afterward in the 

mountain region. 

Innovations in 

forestry sector 

2000 – 

recent 

 Forest Policy, 2000 

 Leasehold Forestry Policy 2002 

 Nepal Biodiversity Strategy 2002 

 Forest Carbon Policy 2008 

 Forest Policy 2014 

 Forest area and ES gradually 

increased in the mountain 

region. 

 Envisioned potential benefits 

from diverse forest ES to the 

local people and the economy. 

 1 

Stage 1 (before 1957). Privatisation and indigenous management of forests: Forest lands were 2 

largely under private control until the end of the Rana Regime1. The Rana rulers encouraged people to 3 

convert hill forests into agriculture with the aim of generating increased taxes on agricultural 4 

products. In addition to clearing lands for agriculture, a massive felling of forests occurred in the 5 

Terai2 region from the late 1920s to export timber to India (Joshi, 1993). Powerful officials and 6 

related elites had an entitlement to forests in the form of Birta3. As a result, one-third of the country’s 7 

forests was converted to agricultural lands. However, large forest areas remained under traditional 8 

management systems and private ownership (Joshi, 1993). 9 

 10 

Stage 2 (1957 – 1976). Forest nationalisation: In 1957 the government nationalised all forests by 11 

enacting the Private Forest Nationalisation Act (Ojha et al., 2009). This action generated controversy 12 

and fear among people about their ownership of private forests; it accelerated deforestation and 13 

impacted on indigenous forest management systems (Hobley, 1985, 1996; Hobley and Malla; 1996). 14 

                                                           
1 Rana Regime: The family dynasty of Rana Prime Ministers, who ruled Nepal for 104 years from 1846 – 1950. 
2 Terai: Flat land lying between the Siwalik Hills and the Nepal-India border; the term is used to denote both 

geographic and cultural connotations. 
3 Birta: Land granted by the state to nobles or government officers as gifts and salary. 
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The tragedy continued despite new institutions (e.g., Ministry of Forestry being set up), 1 

comprehensive legislation (e.g., Forest Act 1961 and Forest Protection - Special Provision Act 1967) 2 

and other mechanisms of authority (e.g., heavy penalties, quasi-judicial rights, and military support 3 

for enforcement). Failure to address livelihoods of forest-dependent people, massive migration and 4 

government mismanagement had severe impacts on forests (Gautam et al., 2004). Resultant rampant 5 

deforestation causing raw material shortages, landslides and water scarcity in the mountains and 6 

flooding in the lowlands. This situation caused many people both inside and outside the country to 7 

consider the Nepal in environmental crisis in the mid-1970s (Eckholm, 1975, 1976), affecting both the 8 

condition of the Himalayas and local livelihoods (Ojha et al., 2014). The provision of ES was 9 

undermined, and economic returns and local benefits from forests were limited. 10 

 11 

Stage 3 (1976 to recent). Decentralisation and Participatory forestry: Decentralisation and the rise 12 

of participatory forestry were triggered by this sense of crisis and the attention of a global 13 

environmental movement drawing attention to the failure of central government control to reduce 14 

forest loss and degradation (Gilmour and Fisher, 1991; Ojha et al., 2009). Consequently, forest policy 15 

and practices changed from an emerging awareness of new models (the 1980s) to more flourishing 16 

implementation (the 1990s) and innovation (2000 onwards). 17 

 18 

The 1976 National Forestry Plan recognised the need for people’s participation in, and 19 

decentralisation of, forest management (Gautam et al., 2004). Community ownership classes of 20 

Panchayat4 Forest and Panchayat Protected Forest were introduced in 1977 in amendments to the 21 

Forest Act 1961. The Master Plan for the Forestry Sector (1988) was the foundation for participatory 22 

policy reform that provided the basis for CBF for the next 25 years. This was considered a 23 

breakthrough in the history of Nepalese forest management (Gautam et al., 2004). It gained 24 

momentum after the advent of multi-party democracy in 1990. The landmark Forest Act, 1993 25 

legitimised the Community Forest User Group (CFUG) as a self-governing local institution 26 

responsible for protecting, managing and using a patch of national forest (Ojha et al., 2014). The 27 

                                                           
4 Panchayat: Local political unit during that time. 
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political role of CFUGs also grew, and the FECOFUN emerged as a prominent actor in national 1 

policy processes. The CBF regime was expanded to conservation areas through the creation of Buffer 2 

Zone (BZ) community forests and poverty reduction related to providing the poor with leasehold 3 

access to public forests (Table 3). Community forestry in this stage can be considered to be in tension 4 

between a strong focus on landscape restoration and forest conservation and the need to produce 5 

commercial products to address livelihood and development objectives.  6 

 7 

Table 3: Overview of the major community-based forestry regimes in Nepal 8 

Key CBF regimes Community forests Leasehold 

forests 

Buffer Zone 

forests 

Collaborative forest 

management  

Formally started 1978 1993 1996 2003 

Implemented ecoregion  Mainly middle hills 

in the beginning, but 

extended across the 

country 

Middle Hills 

and Foot of 

Siwalik Hills 

Surrounding 

protected areas 

across the country 

Low-lying Terai 

region with large 

blocks of forests 

No. of districts covered 74 (except Mustang) 49 27 8 

No. of CBF groups 

formed 

18,960 6,712 4,527 13 

No. of family involved 2,392,755 62,735 146,135 243,997 

Group size ( no. of 

families/CBF) 

127 10 164 18769 

Total area covered (ha) 1,798,733 38,997 181,600 39,457 

Ave. forest size/group (ha) 94.9 5.8 1748 344.6 

Main regulatory 

legislations  

Forest Act 1993, 

Forest Regulations 

1995 

Forest Act 1993 NPWC Act 1973 

and BZM 

Regulations 1996 

CFM policy, 2000 

Facilitating government 

agency 

DoF (Centre) and 

DFO (district) 

DoF (at Centre), 

and DFO 

(district) 

DNPWC (Centre) 

and Park Office in 

the field 

DoF (at Centre) and 

DFO (district) 

Source: DoF, 2015; MFSC, 2013; Ojha, 2014.  9 

Note: BZM -Buffer Zone Management; CBF – Community-based Forestry; CFM - Collaborative Forest 10 

Management; DFO - District Forest Office; DNPWC - Department of National Parks and Wildlife 11 

Conservation; DoF - Department of Forests; NPWC - National Parks and Wildlife Conservation  12 

 13 
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The introduction of a new policy for the management of the high-value, intact natural forests in the 1 

Terai region imposed some restrictions on CBF, because of fear among technocrats of losing power, 2 

and this was regarded as a regression in the implementation of CBF (Ojha, 2006).  3 

 4 

Stage 4 (2000 – present). Innovations in forestry sector: With the rise of a strong civil society, multi-5 

stakeholder inclusion in management decisions, improved livelihoods, poverty reduction, ES and 6 

climate change have been targets for innovation in forest policy since 2000. Reduction of Emissions 7 

from Deforestation and forest Degradation (REDD+) emerged after the 2007 Bali Conference of 8 

Parties to the UN Framework Convention on Climate Change. This presented a prospect of payments 9 

for increased forest carbon stocks under CBF (Ojha et al., 2014). While multiple benefits have always 10 

been inherent in the CBF concept, there has been a shift away from a focus on timber to a range of 11 

management objectives that deliver a variety of benefits to local people. In addition, the recognition of 12 

the potential of CBF for PES and ecosystem-based adaptation to climate change (MFSC, 2013) has 13 

provided a platform for the ES approach as a new paradigm in CBF. This means that a broader set of 14 

beneficiaries from CBF activities has now been delineated, beyond the local community. 15 

 16 

It is evident from the above analysis that concerns over the Himalayan environmental crisis, changing 17 

national politics and community empowerment were pivotal in the paradigm shift in forest policies 18 

and caused CBF to flourish in Nepal. The forests established under CBF regimes have provided a 19 

variety of benefits and services that are analysed in the next section. 20 

 21 

3.2. Bare hills to dense forests and changing multiple ES benefits from community-22 

managed forests 23 

 24 

Much of the early emphasis of CBF in Nepal was to restore forest cover on degraded lands to improve 25 

catchment values through reducing soil erosion, improving water quality and reducing pressure on the 26 

remaining natural forests. Beyond this, CBF has brought economic, ecological and socio-political 27 

benefits to local people (Birch et al., 2014), as co-benefits from these activities. These co-benefits 28 
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have been derived from novel ways of managing forest ecosystems that provide models for ensuring 1 

landscape and community sustainability (Bhandari et al., 2016; Maren et al., 2013). Co-benefits are 2 

not limited to the local scale. For example, carbon sequestration and climate regulation can be 3 

considered benefits for regional to global communities (Paudyal et al., 2015). ES and benefits to local, 4 

regional and global societies have accrued during the past four decades (Figure 3).  5 

 6 

Statistics from a recent forest assessment indicate that the result of CBF has been a substantial 7 

increase in Nepal’s forests (DFRS, 2015). Most of the increased forest cover is in the middle hills, 8 

where CBF has been successfully implemented (DFRS, 2015). CBF is now perceived as having 9 

improved the biophysical forest condition in supporting biodiversity and providing many more life-10 

sustaining services in comparison to the government-managed forests (Gautam et al., 2002; Niraula et 11 

al., 2013; Thoms, 2008). There is a feeling of dedication and ownership among local people and, 12 

therefore, there is stricter control of illegal activities resulting in improved health of forests and 13 

consequently an increased provision of goods and services (Ojha et al., 2009). 14 

 15 

Expert perceptions from this study and analysis of the literature indicate that nine categories of 16 

benefits have been significantly enhanced as a result of the increased forest cover. However, herbs 17 

and medicine production were considered to have decreased slightly over this period (Figure 3a-b). 18 

Relevant benefits and services are described briefly below. 19 

 20 

Contribution to subsistence livelihoods of local communities: Livestock, agriculture, and forests 21 

form essential components of the predominantly agrarian economy in Nepal and are intricately linked 22 

(Paudel and Ojha, 2013). For example, small farmers practice subsistence farming and rely heavily on 23 

forests for grass and fodder to feed their livestock, collect leaf litter to use on their farms and collect 24 

firewood which is the main source of energy for cooking and heating. CBF supplies forest products 25 

for daily uses, e.g., firewood, timber, grass, fodder and leaf litter which provides a major share of 26 

rural economy and livelihoods (Adhikari et al., 2007; Gilmour et al., 2004; Thoms, 2008) and 27 

increased production of edible wild foods. 28 
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#Figure 3 approximately here# 1 

 2 

Increased economic benefits: CBF provides ‘green’ jobs to more than a million poor people in Nepal 3 

(Adhikari et al., 2007). Also, a significant amount of revenue has been generated from directly selling 4 

various value-added forest products (Adhikari et al., 2007; Kanel and Dahal, 2008). These funds 5 

support local infrastructure development such as roads, bridges, drinking water supply and school 6 

buildings (Gurung et al., 2011; Maharjan et al., 2009). Moreover, CFUGs promote inclusive business 7 

and enterprises for income generation targeting poor people (MFSC, 2013).  These activities 8 

contribute significantly to national economic growth (Gurung et al., 2011; Maharjan et al., 2009). 9 

These financial benefits can potentially be enhanced by promoting the ES approach in CBF and 10 

developing income streams for CFUGs for some services that could further support the local and 11 

national economy (MFSC, 2013). 12 

 13 

Social benefits and empowerment of local communities: The CFUG has been recognised as the 14 

strongest legitimate and democratic grassroots institution in Nepal. This vibrant local institution 15 

manages common pool resources in a way that successfully challenges Hardin’s presumption of ‘the 16 

tragedy of the commons’ (Ostrom, 1990). The Forest Act 1993 empowers the local people through a 17 

participatory decision-making process and benefit distribution (Pokharel and Niraula, 2004). The 18 

CFUG under this legal framework is a self- governing, empowered local institution. Learning from 19 

CBF has enhanced democratic practices at the grassroots level in Nepal (Shrestha et al., 2009).The 20 

establishment of representation of both women and men from each household as CFUG members has 21 

enhanced women’s participation in forest management (Ojha et al., 2009). An increasing trend of 22 

women and marginalised people serving in decision-making positions shows a promising state of 23 

empowerment (Agarwal, 2010). However, there is much to be done to fully empower and engage 24 

marginalised people in decision-making (Sapkota et al. 2016). CBF has also enriched a range of 25 

cultural services, such as landscape amenities, recreation and learning opportunities (Paudyal et al., 26 

2015). The FECOFUN has also emerged as the largest and strongest civil society network in the 27 
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country and promotes deliberative discourse that aims to secure access and rights of local people in 1 

forest management (Ojha et al., 2014).  2 

 3 

Environmental benefits: Besides providing important ecosystem goods and societal benefits, the CBF 4 

regime supplies many environmental benefits (as positive environmental externalities) such as local to 5 

global climate regulation, conservation, water purification, soil retention, landslide and flood control 6 

(Fleming and Fleming, 2009; Steven et al., 2014). CBF has enhanced carbon sequestration, increased 7 

forest carbon stocks and provided habitat for biodiversity (Birch et al., 2014). Consequently, the 8 

REDD+ initiative has been piloted in CBF regimes for potential use in forest carbon trading because 9 

of the robust local institutions and the improvement in forest quality (Poudel et al., 2014) 10 

 11 

Freshwater provision and regulation: An increase in cover and density of the forests will reduce 12 

average water yield (Gilmour, 2014; Ghimire et al., 2013; van Dijk and Keenan, 2007). However, 13 

other hydrological characteristics  such as quality water, groundwater recharge and low flows due to 14 

improved infiltration are generally enhanced (Ghimire et al., 2014; Bargues Tobella et al., 2014; van 15 

Dijk and Keenan, 2007) and their effects are clearly observable in community-managed forests in 16 

Nepal (Birch et al. 2014). CBF regimes support aquatic environments that have been managed for the 17 

fishery, irrigation, drinking and recreation benefits (Paudel and Ojha, 2013) and supply a variety of 18 

ES to communities (Sharma et al., 2015). These aquatic environments are a source of subsistence 19 

livelihoods for the poor and indigenous people (Chaudhary et al., 2016) and community forests are the 20 

source of clean water for local people and those in the lower parts of catchments (Ghimire et al., 21 

2014). 22 

 23 

Habitat conservation and biodiversity: Biodiversity conservation was not considered important 24 

during the initial stage of CBF in the 1970s. However, restoring degraded forest lands and habitats 25 

and conserving biodiversity was described as an outcome of CBF from the late 1980s (Khadka and 26 

Schmidt-Vogt, 2008; Shrestha et al., 2010), became an important driver of CBF from the end of the 27 

1980s and was effectively institutionalised in the 1990s (Bajracharya et al., 2005; MFSC, 2013). 28 
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Increasing forest cover and quality has rapidly improved the habitat conditions, the richness and 1 

abundance of important plants and wild animals (Maren et al., 2013, Pandey et al., 2014; Webb and 2 

Gautam, 2001). There is evidence of increasing wildlife populations in community forests, although 3 

this can also lead to the loss of domestic animals and crop damage due to wild animals that are not 4 

seen as benefits to the local community (Shrestha et al., 2010). Multi-purpose forest management 5 

practices, enrichment plantations, protection of critical habitats and species hotspots, and fire control 6 

have also enhanced biodiversity in CBF (Paudel and Sah, 2015). However, weeding and bush clearing 7 

have had some negative impacts (Paudyal et al., 2015). More than a thousand community forests have 8 

been conserving biodiversity and contribute to the economic benefits obtained from ecotourism 9 

(Paudel and Ojha, 2013).  10 

 11 

NTFPs and medicinal herbs: Many different types of non-timber forest products (NTFPs) are found 12 

in community forests and are recognised for their contribution to rural livelihoods (Gauli and Hauser, 13 

2011; Uprety et al., 2016). Their availability varies (Acharya et al., 2009) but many CFUGs have been 14 

managing a variety of NTFPs, such as medicinal herbs, oils, bamboo or broom grass, as a sustainable 15 

supply of raw materials used in small-scale enterprises (Kunwar et al., 2013). 16 

 17 

Through the effective restoration of degraded forests, CBF provides many services and benefits to 18 

local, regional and global communities. Many ES are gradually increasing through restored forest 19 

cover and changes in species composition.  For example, a recent study in Dolakha indicated that 17 20 

out of 18 ES had been significantly enhanced as a result of the implementation of CBF since the 21 

1990s (Paudyal et al., 2015). While catchment benefits have been a strong driver of CBF, there has 22 

been little analysis of these benefits and few financial incentives focused on supporting the production 23 

of those benefits.  24 

 25 

 26 

 27 
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3.3. Common approaches for assessing and valuing ES  1 

 2 

“Measurement is the first step that leads to control and eventually to improvement. If you can't measure 3 
something, you can't understand it. If you cannot understand it, you cannot control it. If you can't control it, you 4 
can't improve it.”―H. James Harrington (Tzanakakis, 2013, p363) 5 

 6 

Many benefits from CBF are considered common goods or common pool resources (Paudyal et al., 7 

2016). Conventional markets and the best existing institutional frameworks are insufficient to manage 8 

those goods and services (Costanza et al., 2014). To shift the management of CBF from a narrow 9 

focus on timber and local subsistence products to a more holistic set of objectives it is essential to 10 

improve the understanding of ES, specifically, how they are defined, assessed, mapped and valued. 11 

However, few studies have focused on the quantification and valuation of ES from community forests 12 

because of the lack of awareness of the benefits of ES-based management, the absence of clear policy 13 

(Paudyal et al., 2015) and the dearth of empirical data, methods and tools (Birch et al., 2014).  14 

 15 

The science of assessing and valuing ES has been growing rapidly since the Millennium Ecosystem 16 

Assessment in 2005 (Braat and de Groot, 2012). Five approaches are potentially relevant to CBF 17 

based on input requirements, time frames and quality of outputs: (a) qualitative assessment (e.g., 18 

Burkhard et al., 2009; Baral et al., 2014a; Paudyal et al., 2015); (b) quantitative measurement (e.g., 19 

Alamgir et al., 2016a, 2016b; Crossman et al., 2013; Baral et al., 2013); (c) economic valuation (e.g., 20 

Baral et al., 2014b); (d) social value (e.g., Sherrouse et al., 2014); and (e) mapping and visualisation 21 

(e.g., Zarandian et al. 2016).  22 

 23 

Efforts to assess ES in CBF are relatively limited because of the small scale of CBF operations and 24 

the wider scales that need to be encompassed to assess services (van Oort et al., 2015). Qualitative 25 

approaches (i.e., local people’s perceptions, expert opinion, semi-structured interviews and field 26 

observations) can provide rapid assessments (MEA 2005; Burkhard et al., 2012a; Busch et al., 2012; 27 

Scolozzi et al., 2014) that are linked to local understanding (Paruelo, 2012; van Oort et al., 2015; 28 

Zarandian et al., 2016) but are not likely to be sufficiently repeatable or independent to support 29 
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payment or reward schemes (Krueger et al., 2012; Jacobs et al., 2015). These qualitative approaches 1 

are a good fit with the participatory nature of CBF and can reveal social values, and preferences based 2 

on simple visualisation tools that would be appropriate in CBF (Paudyal et al., 2015; van Oort et al., 3 

2015). 4 

 5 

Quantitative approaches using field measurements, models, and proxies are preferred for repeatable, 6 

independent assessment but obviously entail higher costs in data collection, expertise, and time (Baral 7 

et al., 2014a; Egoh et al., 2011). Using proxies and models also poses challenges because models 8 

developed for one location may not apply to other geographic settings (Eigenbrod et al., 2010).  9 

 10 

Many ES are often not addressed in planning and decision-making because there is no financial value 11 

attached to them (Kareiva et al., 2011; Yi et al., 2016). Considerable effort has been invested in 12 

developing economic and financial evaluation methods (De Groot et al., 2012; Costanza et al., 2014). 13 

Assessing the present value of future benefits using a discount rate is central in these analyses. 14 

However, these valuation methods have not been applied in situations where local communities are 15 

involved in CBF (Paudyal et al., 2015; van Oort et al., 2015; Bhatta et al., 2015). Practical valuation 16 

approaches can potentially support payments to communities for their efforts in CBF.  17 

 18 

The values perceived by society are often inadequately captured by conventional utilitarian valuation 19 

methods, which neglect the value of the psychological well-being derived from an individual’s 20 

relationship with nature (Kumar and Kumar, 2008). These social-cultural values cannot be monetised 21 

(Gee and Burkhard, 2010) and decision-making tools involving wider consideration of social choices 22 

and preferences of stakeholders need to be developed (Sherrouse et al., 2014).  23 

 24 

Maps and spatial representations can be powerful for capturing information on different services and 25 

visualising the impacts of management (Burkhard et al., 2012a, 2012b; Crossman et al., 2012), 26 

particularly for local people who may not be able to read or understand tables or graphs. Among many 27 

methods used, participatory mapping and repeat photography in association with Geographic 28 
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Information Systems are considered useful in the context of CBF (Brown, 2004; Plieninger et al., 1 

2013; Paudyal et al., 2015). 2 

 3 

3.4. Trends of benefits and ES change in community-managed forests 4 

 5 

In the last four decades CBF has been instrumental in rejuvenating degraded mountain ecosystems in 6 

Nepal and in delivering a variety of benefits that correspond to ES (Figure 4). Until the late 1950s, 7 

despite some deforestation, the abundance of forest and sound indigenous forest management 8 

practices meant that the supply of benefits and ES was comparatively high. However, these benefits 9 

and ES services declined severely in the following two decades due to techno-bureaucratic failure in 10 

forest management (Ojha et al., 2009, 2014). This situation continued until the late 1980s. With the 11 

establishment of CBF, the creation of substantial new plantations and the protection of degraded 12 

forests, the situation started to reverse in the early 1990s. 13 

 14 

#Figure 4 approximately here# 15 

 16 

3.5. Issues and challenges 17 

 18 

Despite the documented successes, our analysis revealed several problems and challenges arising in 19 

integrating ES within CBF in Nepal. Current policies, regulations and the institutional settings are not 20 

flexible enough to allow for innovations in CBF (Paudel and Ojha, 2013). They focus on a narrow, 21 

subsistence approach with government decisions exclusively focused on timber and fodder 22 

production, a few NTFPs and biodiversity conservation that appears to be aimed at ensuring the 23 

protection of trees. The techno-bureaucratic set up of the forest administration and officials with 24 

inadequate exposure to the wider perception of ecological functions and services are also significant 25 

limiting factors (Giri and Ojha, 2011). While the country’s macro policy has recognised the potential 26 

of ES in poverty reduction, a practical implementation mechanism is missing, and no further actions 27 

have been initiated (NPC, 2011). 28 



20 | P a g e  

 1 

The potential economic and ecological benefits of ES arising from CBF have not been assessed, 2 

documented or considered in the policy-making process. The narrow focus on conservation and a few 3 

tangible forest products has meant that CBF has not had significantly diversified impacts on rural 4 

employment or local economies (Pokharel and Baral, 2009). Despite the considerable current supply 5 

and potential to increase this in future, the range of benefits and services from community forests has 6 

been under-recognised. While, for example, water provision and regulation are key outcomes that 7 

have already entered into the informal transactions among CFUGs, municipalities, and private firms, 8 

prevailing regulatory instruments do not provide any guidance about ownership, transaction, and 9 

benefit-sharing from water services available in and from community forests (Paudel and Ojha, 2013).  10 

 11 

Despite a growing interest, institutional arrangements (e.g., dispersed authorities and jurisdictional 12 

fragmentation, limitations on agency capacities) constrain the mainstreaming of ES and its 13 

incorporation into public-sector decisions (Scarlett and Boyd, 2015). In Nepal, the narrow 14 

conceptualisation and focus of the government’s existing institutional framework do not support 15 

mainstreaming in policy and practice. The MFSC is the primary agency responsible for 16 

mainstreaming the ES concept. However, over half-a-dozen ministries and departments are formally 17 

and informally connected in ES management and potential PES schemes besides the MFSC, such as 18 

the Ministry of Agriculture, the Ministry of Environment, the Ministry of Energy, the Ministry of 19 

Irrigation, the Ministry of Land Reform and the Ministry of Local Development. ES are also closely 20 

linked to the functions of DoF and the DNPWC within the MFSC. However, these agencies are 21 

sharply split, having narrowly conceived mandates and authorities. Among the various models of 22 

CBF, Buffer Zone Management is overseen by the DNPWC, while the other three regimes (see Table 23 

3) are under the jurisdiction of DoF with different operational modalities and levels of devolution of 24 

management. Despite the dual goals of conservation and livelihoods, the BZ program is strongly 25 

aligned with the DNPWC focus on megafauna conservation. The program largely ignores potential 26 

ES, except for ecotourism. CBF falls under DoF but, as indicated above, this institution does not 27 
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easily internalise the holistic notion of ES. Therefore, under present conditions the mainstreaming of 1 

ES within the existing institutional framework is complex and challenging.  2 

 3 

Existing land tenure and ownership rights are also impediments to the wider implementation of an ES 4 

model. The improved forest condition under the CBF regimes is due to the clear tenure arrangements 5 

(Chhatre and Agrawal, 2009; Larson, 2011). Many studies have also established a useful link between 6 

use rights over forests and the rejuvenation of denuded mountains in Nepal (Gautam et al., 2003). The 7 

impacts of applying existing use rights in managing ES are not well-studied in CBF regimes (Paudel 8 

and Ojha, 2013). However, land tenure and use rights are key elements for the successful application 9 

of ES and in the promotion of forest conservation, as well as for possible payment systems (Duchelle 10 

et al., 2014; Larson et al., 2013). Tenure insecurity has been identified as a key challenge to 11 

implementing PES in many developing countries (Duchelle et al., 2014) and Nepal is no exception.  12 

 13 

Some stakeholders consider that a lack of proper ES information and the weak capacity of 14 

government institutions, as well as the lack of skilled human services and financial resources, are 15 

significant barriers to mainstreaming ES in CBF regimes (Sitas et al., 2014a; Balvanera et al., 16 

2012).The decision-making process in Nepal is severely affected by the absence of biophysical 17 

information, particularly on the quantity and value of ES (that is, supply, demand, and delivery) in the 18 

country’s diverse contexts of scale, space, and time (Paudyal et al., 2015). While an extensive range 19 

of tools and heuristics exists elsewhere and support ES-based approaches (for example maps, 20 

databases, frameworks, evaluation methods and computer programs), most of them require significant 21 

data, resources and technical competency that are neither available nor useful in developing countries 22 

(Daily et al., 2009; MEA, 2005; Sitas et al., 2014b; TEEB, 2010). 23 

 24 

Nepal’s political process has been driven by crisis management over the last 20 years, and national 25 

policy has been focused on human development. This has limited any investigation of the ES 26 

approach and its potential for both development and conservation. Moreover, conflicts have 27 

frequently arisen between ‘green groups’ who are ‘anti-development’ and ‘pro-developers’ who are 28 
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considered ‘anti-environment.' At the local level, this plays out in situations such as the long-standing 1 

conflicts between MFSC and other ministries to obtain forest areas for infrastructure development 2 

projects. These competing claims impede the discussion and mainstreaming of the holistic concept of 3 

ES in the national policy framework (NPC, 2015). Despite the high potential of the green sector to the 4 

country’s economy, the present contribution is insignificant. CBF regimes have largely contributed to 5 

biodiversity conservation and local livelihoods (MFSC, 2014b). Little attention has been paid to PES 6 

for larger watershed or hydropower catchment management, a development that has provided 7 

resources for PES in other countries. There has also been little study of the relationship between CBF 8 

and ES supply and neither has the question been posed whether interventions to sustain ES have had 9 

positive or adverse effects on biodiversity conservation and livelihoods (Sitas et al., 2014a). 10 

 11 

3.6. Ways forward  12 

 13 

The emphasis on CBF in Nepal is changing from a focus on providing basic forest products for rural 14 

communities to a more holistic management concept encompassing a wider range of ES. Despite the 15 

impediments indicated above, the level of awareness about ES is increasing among local 16 

communities, researchers, and policymakers. This study recommends the following actions to 17 

increase the potential for mainstreaming the ES concept in CBF in Nepal, which was revealed as a 18 

result of the analysis of ES and CBF literature and information obtained during the expert workshop: 19 

 20 

 National ES Policy: The analysis indicates that Nepal needs a forward-looking and flexible 21 

national policy to institutionalise the ES approach with the aims of contributing to poverty 22 

reduction, economic well-being and the sustainable management of natural resources (Bhatta et 23 

al., 2014). Such a policy should recognise the contribution of local communities in managing 24 

foreststo ensure sustainable provision of multiple ES at various scales (from local to global – 25 

see Paudyal et al., 2015) and provide the communities with financial and non-financial 26 

incentives. The policy should focus on the promotion of international investment in sustainable 27 

management of ES, building technical capacity and competency of stakeholders and 28 
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establishing effective institutional arrangements and mechanisms for ES governance with the 1 

purpose of ensuring equitable benefit- sharing from ES and potential payment mechanisms. It is 2 

equally important to formulate legal instruments (laws, rules and regulations) and to harmonise 3 

policies and legislation and enhance cooperation across sectors to promote the ES framework. 4 

Recent public policy developments in the USA (White House, 2015a, 2015b) demonstrate 5 

potential policies and regulatory arrangements.  6 

 Mainstreaming ES approach in Nepal’s development plans: Mainstreaming the ES 7 

approach from local to national planning is essential. While the ES concept has been in place 8 

since the Tenth  Five-year Plan (NPC, 2015), as the next step it is crucial to adapt this concept 9 

to sectoral policies and plans that are linked to ES, such as agriculture, forest, water, local 10 

development, urban development, energy, infrastructure, and conservation. Moreover, existing 11 

forestry-related legislation, especially the Forest Act, Soil and Water Conservation Act and 12 

National Parks and Wildlife Conservation Act need to incorporate the ES approach. 13 

Additionally, this concept should be mainstreamed through local government plans that will 14 

enhance local efforts in the management and sustainable supply of ES. Mainstreaming of ES is 15 

also required in the multi-sectoral planning processes that drive development, and in framing 16 

and aligning ES with development priorities (Sitas et al., 2014a). 17 

 Strengthening institutional competency: The successful application of ecosystem services 18 

depends on institutional design, organisational capacity, and their interplay with various forms 19 

of markets (Corbera and Brown, 2008). Lessons learnt from many countries (e.g., the USA) 20 

indicate a need for a national authority to provide strategic leadership and overall coordination. 21 

Furthermore, other institutions such as intermediary organisations, the private sector, and 22 

certification agencies need to be established and strengthened. The MFSC as the apex body 23 

may be an appropriate place to begin. It can formulate legal instruments and coordinate relevant 24 

ministries and agencies to address policy reforms and the application of the ES concept.  25 

 Reform of tenure rights over ES: Tenure clarity and security are considered essential 26 

requirements to generate local benefits from ES (Benner, 2014). The ES approach provides 27 
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some new opportunities for securing local tenure rights, but piecemeal interventions by project 1 

proponents at the local level are insufficient in the absence of a broader national framework for 2 

tenure reform related to different ES from various land use types. The potential for substantial 3 

changes offers useful insights that should recognise customary rights in particular. Improved 4 

local rights and capacity for rule enforcement, monitoring, and sanctions are needed to ensure 5 

the sustainability of the approach. Serious commitment to an ES framework challenges the 6 

deep-rooted economic and political interests of ‘business as usual’ (Larson et al., 2013). To 7 

support the role of CFUGs as ES providers, their tenure rights or management (use) rights over 8 

the ES resources should be acknowledged (Birch et al., 2014). 9 

 Capacity building: As the ES approach is at an early stage in Nepal, capacity building of 10 

government, private and community organisations is strongly suggested as being necessary for 11 

successful implementation of the ES approach. Nepal must develop simple ES tools and 12 

methods for assessment and evaluation of various ES that should be practical and 13 

understandable to local communities, the business sector, and field-level experts. For this 14 

reason, stakeholders need to be sensitised to the value of an ES framework as an instrument for 15 

poverty reduction and the enhancement of local livelihoods. Developing technical knowledge 16 

and skills among public, private, academic and community institutions needs to be a key 17 

program for implementing an ES framework. In addition, developing the ES knowledge base, 18 

including the implementation and dissemination of success stories from Nepal and abroad, is 19 

equally important. 20 

 Application of a transdisciplinary approach: The sustainable management of a CBF regime 21 

based on an ES framework requires a critical understanding of ES supply and demand, their 22 

synergies, and trade-offs both spatiotemporally and across a range of stakeholders. This 23 

understanding is needed to inform policy design aimed at ensuring secure access to local 24 

communities and fair distribution of benefits (Mastrangelo et al., 2015). A transdisciplinary 25 

approach provides a platform for cross-sectoral engagement in defining the problem and in 26 

setting a research agenda, which will further ensure that outputs are sufficiently user-inspired 27 

and user-appropriate for tackling specific social-ecological problems (Harris and Lyon, 2013; 28 
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Sitas et al., 2014b). Using this approach, a wider group of stakeholders will be given the 1 

opportunity to internalise the concepts of ES from local to national plans that positively affect 2 

the decision-making process (Reyers et al., 2010, 2015). Though achieving transdisciplinarity 3 

presents a substantial challenge in research and practice, integration of multiple areas of ES 4 

research and effective communication will support more general institutional understanding and 5 

implementation. 6 

 Innovation in the assessment of ES. CBF has brought about various innovations for ES 7 

management in Nepal that reflect how local communities value and manage the complex and 8 

diverse mix of ecosystems, functions, and services. When we explore the interactions between 9 

forest and people at a household level, we observe an even greater diversity of management, 10 

local practices, and use patterns. These practices reflect strong linkages between ES and 11 

livelihoods that depend on ES type, the nature of the market, and local institutions. 12 

Furthermore, multiple factors such as tenure security, autonomy in decision-making and access 13 

to benefits will drive innovations for managing multiple ES and adopting new ways of 14 

contributing to livelihoods (Adhikari and Boag, 2013). 15 

 16 

 Multi-stakeholder platform for learning and facilitation: Nepal’s experiences of CBF show 17 

that a network of experts and facilitators from various government agencies, non-government 18 

agencies, civil societies, and international donor communities can be instrumental in initiating 19 

capacity-building and awareness raising. The network would provide more efficient 20 

communication that is necessary for improved understanding of global realities regarding ES 21 

approaches and efficient decision-making (Sitas et al., 2014a). This type of problem/solution-22 

driven learning network would facilitate information flows and knowledge-sharing within a 23 

transdisciplinary framework that fosters social learning and doing (Cowling et al., 2008; 24 

Cundill et al., 2012). This type of network is of particular importance in the face of an uncertain 25 

future and a changing climate (Keenan, 2015) 26 

 27 
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4. Conclusions 1 

 2 

CBF has made considerable advances over the last four decades in Nepal, where favourable policies, 3 

legislation and guidelines have provided a clear framework for implementation (Ojha et al., 2014). 4 

The changing political landscape, the willingness of communities to innovate, and the support 5 

provided by the government and international organisations are key reasons for this success (Gautam 6 

et al., 2004; Ojha et al., 2014). In this respect, CBF in Nepal has won the confidence of a wide range 7 

of stakeholders and an increased popularity in the community (Ojha et al., 2009) and the approach has 8 

been expanded to other developing countries (MFSC, 2014a). 9 

 10 

CBF in Nepal has demonstrated a capacity to increase the supply of many ES over the past four 11 

decades (Paudyal et al., 2015) in contrast to a global deterioration in ES (e.g., Costanza et al., 1997; 12 

de Groot et al., 2002; MEA, 2005). For instance, ES such as timber production, firewood, and fresh 13 

water are declining in many parts of the world, but they have increased substantially in Nepal 14 

(Paudyal et al., 2015). This abundance in ES flow results primarily from the efforts of local people to 15 

convert degraded agricultural lands and grasslands to forests and increase forest density (Gautam et 16 

al., 2002; Niraula et al., 2013) and have  improved catchment values and the quantity of water for 17 

irrigation and hydropower to downstream users (Bhandari et al., 2016). However, these multiple 18 

benefits have not been quantified and are still not widely understood. 19 

 20 

At present, the management of community forests is focused on the supply of ecosystem goods and 21 

some services for domestic use. The ES from community forests are utilised by a wide community 22 

locally, regionally and globally. However, few tangible rewards from these wider beneficiaries have 23 

accrued to local communities. CFUGs therefore need to explore emerging financial opportunities by 24 

utilising their strengths in operational innovation and organisational capacity. Linking CBF with the 25 

ES approach and market instruments offers the potential for increased incentives for CFUGs to supply 26 

ES. An ES approach can contribute significantly to a more sustainable management of resources and 27 

add income that would be instrumental for livelihood improvement (Gurung et al., 2011). This will 28 
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require changes in institutional arrangements to promote a wider understanding, clear tenure and 1 

ownership rights and sound science to support assessment and payment arrangements.  2 

 3 

Mainstreaming of ES into policy and practice requires an understanding of the complex decision-4 

making processes across the various institutions involved in managing ecosystems. This paper has 5 

contributed to an understanding of the background, benefits and challenges of including ES in CBF. 6 

The trade-off between the growing need for food and fibre and life-sustaining services is complex. 7 

Further research is needed to systematically assess the supply, delivery, and values of services derived 8 

from diverse ecosystems. Decision-making needs to be based on sound research evidence. Such 9 

research requires a strong transdisciplinary approach that fully engages local communities, academia, 10 

policy-makers and other stakeholders.  11 
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Acknowledgements 13 

 14 

The authors wish to thank the Australia Awards Scholarship Program for providing financial support 15 

to the first author for this research. We also thank Dr. Sunil Sharma as well as two anonymous 16 

reviewers for appreciating the approach and providing valuable comments and feedback. 17 

 18 

  19 



28 | P a g e  

References 1 

 2 

Acharya, G.R., Koirala, P.N.; Neupane, L.; Devkota, S.C., 2009. Livelihood option from minor forest produce: 3 
context of non-timber forest product and poverty reduction in mid hills of Nepal. J. Wetl. 2, 57–66. 4 

Adhikari, B., Boag, G., 2013. Designing payments for ecosystem services schemes: some considerations. Curr. 5 
Opin. Environ. Sustain. 5, 72–77. doi:10.1016/j.cosust.2012.11.001 6 

Adhikari, B., Williams, F., Lovett, J.C., 2007. Local benefits from community forests in the middle hills of 7 
Nepal. For. Policy Econ. 9, 464–478. doi:10.1016/j.forpol.2005.11.002 8 

Adhikari, S., Kingi, T., Ganesh, S., 2014. Incentives for community participation in the governance and 9 
management of common property resources: the case of community forest management in Nepal. For. 10 
Policy Econ. 44, 1–9. doi:10.1016/j.forpol.2014.04.003 11 

Agarwal, B., 2010. Does Women’s Proportional Strength Affect their Participation? Governing Local Forests in 12 
South Asia. World Dev. 38, 98–112. doi:10.1016/j.worlddev.2009.04.001 13 

Agrawal, A., Chhatre, A., 2006. Explaining success on the commons: Community forest governance in the 14 
Indian Himalaya. World Dev. 34, 149–166. doi:10.1016/j.worlddev.2005.07.013 15 

Agrawal, A., Chhatre, A., Hardin, R., 2008. Changing governance of the world’s forests. Science 320, 1460–2. 16 
doi:10.1126/science.1155369 17 

Alamgir, M., Pert, P.L., Turton, S.M., 2014. A review of ecosystem services research in Australia reveals a gap 18 
in integrating climate change and impacts on ecosystem services. Int. J. Biodivers. Sci. Ecosyst. Serv. 19 
Manag. 10, 1–16. doi:10.1080/21513732.2014.919961 20 

Alamgir, M., Turton, S.M., Macgregor, C.J., Pert, P.L., 2016. Ecosystem services capacity across heterogeneous 21 
forest types: understanding the interactions and suggesting pathways for sustaining multiple ecosystem 22 
services. Sci. Total Environ. 566–567, 584–595. doi:10.1016/j.scitotenv.2016.05.107 23 

Alamgir, M., Turton, S.M., Macgregor, C.J., Pert, P.L., 2016. Assessing regulating and provisioning ecosystem 24 
services in a contrasting tropical forest landscape. Ecol. Indic. 64, 319–334. 25 
doi:10.1016/j.ecolind.2016.01.016 26 

Alhojailan, M.I., 2012. Thematic Analysis : A Critical Review of Its Process and Evaluation. West East J. Soc. 27 
Sci. 1, 38–47. 28 

Arkema, K.K., Verutes, G.M., Wood, S.A., Clarke-Samuels, C., Rosado, S., Canto, M., Rosenthal, A., 29 
Ruckelshaus, M., Guannel, G., Toft, J., Faries, J., Silver, J.M., Griffin, R., Guerry, A.D., 2015. 30 
Embedding ecosystem services in coastal planning leads to better outcomes for people and nature. Proc. 31 
Natl. Acad. Sci. 112, 201406483. doi:10.1073/pnas.1406483112 32 

Balvanera, P., Uriarte, M., Almeida-Leñero, L., Altesor, A., DeClerck, F., Gardner, T., Hall, J., Lara, A., 33 
Laterra, P., Peña-Claros, M., Silva Matos, D.M., Vogl, A.L., Romero-Duque, L.P., Arreola, L.F., Caro-34 
Borrero, Á.P., Gallego, F., Jain, M., Little, C., de Oliveira Xavier, R., Paruelo, J.M., Peinado, J.E., 35 
Poorter, L., Ascarrunz, N., Correa, F., Cunha-Santino, M.B., Hernández-Sánchez, A.P., Vallejos, M., 36 
2012. Ecosystem services research in Latin America: The state of the art. Ecosyst. Serv. 2, 56–70. 37 
doi:10.1016/j.ecoser.2012.09.006 38 

Baral, H., Keenan, R.J., Fox, J.C., Stork, N.E., Kasel, S., 2013. Spatial assessment of ecosystem goods and 39 
services in complex production landscapes: A case study from south-eastern Australia. Ecol. Complex. 13, 40 
35–45. doi:10.1016/j.ecocom.2012.11.001 41 



29 | P a g e  

Baral, H., Keenan, R.J., Sharma, S.K., Stork, N.E., Kasel, S., 2014. Economic evaluation of ecosystem goods 1 
and services under different landscape management scenarios. Land use policy 39, 54–64. 2 
doi:10.1016/j.landusepol.2014.03.008 3 

Baral, H., Keenan, R.J., Stork, N.E., Kasel, S., 2014. Measuring and managing ecosystem goods and services in 4 
changing landscapes : a south-east Australian perspective. J. Environ. Plan. Manag. 57, 961–983. 5 
doi:10.1080/09640568.2013.824872 6 

Bargues Tobella, A.; Reese, H.; Almaw, A.; Bayala, J.; Malmer, A.; Laudon, H.; Ilstedt, U., 2014. The effect of 7 
trees on preferential flow and soil infiltrability in an agroforestry parkland in semiarid Burkina Faso. 8 
Water Resour. Res. 50, 3342–3354. doi:doi:10.1002/2013WR015197 9 

Benner, J., 2014. Social contracts and community forestry: How can we design forest policies and tenure 10 
arrangements to generate local benefits? Can. J. For. Res. 44, 903–913. doi:10.1139/cjfr-2013-0405 11 

Bhandari, P., KC, M., Shrestha, S., Aryal, A., Shrestha, U.B., 2016. Assessments of ecosystem service 12 
indicators and stakeholder’s willingness to pay for selected ecosystem services in the Chure region of 13 
Nepal. Appl. Geogr. 69, 25–34. doi:10.1016/j.apgeog.2016.02.003 14 

Bhatta, Laxmi D.; van Oort, Bob Eric Helmuth; Stork, Nigel E.; Baral, H., 2015. Ecosystem services and 15 
livelihoods in a changing climate : Understanding local adaptations in the Upper Koshi, Nepal. Int. J. 16 
Biodivers. Sci. Ecosyst. Serv. Manag. 11, 145–155. doi:10.1080/21513732.2015.1027793 17 

Bhatta, L.D., van Oort, B.E.H., Rucevska, I., Baral, H., 2014. Payment for ecosystem services: possible 18 
instrument for managing ecosystem services in Nepal. Int. J. Biodivers. Sci. Ecosyst. Serv. Manag. 10, 19 
289–299. doi:10.1080/21513732.2014.973908 20 

Bhattacharya, P., Pradhan, L., Yadav, G., 2010. Joint forest management in India: Experiences of two decades. 21 
Resour. Conserv. Recycl. 54, 469–480. doi:10.1016/j.resconrec.2009.10.003 22 

Birch, J.C., Thapa, I., Balmford, A., Bradbury, R.B., Brown, C., Butchart, S.H.M., Gurung, H., Hughes, F.M.R., 23 
Mulligan, M., Pandeya, B., Peh, K.S.-H., Stattersfield, A.J., Walpole, M., Thomas, D.H.L., 2014. What 24 
benefits do community forests provide, and to whom? A rapid assessment of ecosystem services from a 25 
Himalayan forest, Nepal. Ecosyst. Serv. 8, 118–127. doi:10.1016/j.ecoser.2014.03.005 26 

Bowler, D.E., Buyung-Ali, L.M., Healey, J.R., Jones, J.P., Knight, T.M., Pullin, A.S., 2012. Does community 27 
forest management provide global environmental benefits and improve local welfare? Front. Ecol. 28 
Environ. 10, 29–36. doi:10.1890/110040 29 

Braat, L.C., de Groot, R., 2012. The ecosystem services agenda: bridging the worlds of natural science and 30 
economics, conservation and development, and public and private policy. Ecosyst. Serv. 1, 4–15. 31 
doi:10.1016/j.ecoser.2012.07.011 32 

Brown, D., Malla, Y., Schreckenberg, K., Springate-baginski, O., 2002. From supervising ‘subjects’ to 33 
supporting citizen: Recent development in Community Forestry in Asia and Africa, Natural Resources 34 
Perspectives 75. ODI, London. 35 

Brown, G., 2004. Mapping Spatial Attributes in Survey Research for Natural Resource Management: Methods 36 
and Applications. Soc. Nat. Resour. An Int. J. 18, 17–39. doi:10.1080/08941920590881853 37 

Burkhard, B., De Groot, R., Costanza, R., Seppelt, R., Jorgensen, S.E., Potschin, M., 2012. Solutions for 38 
sustaining natural capital and ecosystem services. Ecol. Indic. 21, 1–6. doi:10.1016/j.ecolind.2012.03.008 39 

Burkhard, B., Kroll, F., Nedkov, S., Müller, F., 2012. Mapping ecosystem service supply, demand and budgets. 40 
Ecol. Indic. 21, 17–29. doi:10.1016/j.ecolind.2011.06.019 41 

Burnham, J.F., 2006. Scopus database: a review. Biomed. Digit. Libr. 3, 1–8. doi:10.1186/1742-5581-3-1 42 



30 | P a g e  

Busch, M., La Notte, A., Laporte, V., Erhard, M., 2012. Potentials of quantitative and qualitative approaches to 1 
assessing ecosystem services. Ecol. Indic. 21, 89–103. doi:10.1016/j.ecolind.2011.11.010 2 

Chaudhary, S., Chettri, N., Uddin, K., Khatri, T.B., Dhakal, M., Bajracharya, B., Ning, W., 2016. Implications 3 
of land cover change on ecosystems services and people’s dependency: A case study from the Koshi 4 
Tappu Wildlife Reserve, Nepal. Ecol. Complex. doi:10.1016/j.ecocom.2016.04.002 5 

Chaudhary, S., McGregor, A., Houston, D., Chettri, N., 2015. The evolution of ecosystem services: A time 6 
series and discourse-centered analysis. Environ. Sci. Policy 54, 25–34. doi:10.1016/j.envsci.2015.04.025 7 

Chhatre, A., Agrawal, A., 2009. Trade-offs and synergies between carbon storage and livelihood benefits from 8 
forest commons. Proc. Natl. Acad. Sci. U. S. A. 106, 17667–17670. doi:10.1073/pnas.0905308106 9 

Corbera, E., Brown, K., 2008. Building Institutions to Trade Ecosystem Services: Marketing Forest Carbon in 10 
Mexico. World Dev. 36, 1956–1979. doi:10.1016/j.worlddev.2007.09.010 11 

Costanza, R., d’Arge, R., de Groot, R.S., Farber, S., Grasso, M., Hannon, B., Limburg, K., Naeem, S., ’Neill, R., 12 
Paruelo, J., Raskin, R., Sutton, P., van den Belt, M., 1997. The value of the world’s ecosystem services 13 
and natural capital. Nature 387, 253–260. 14 

Costanza, R., de Groot, R., Sutton, P., van der Ploeg, S., Anderson, S.J., Kubiszewski, I., Farber, S., Turner, 15 
R.K., 2014. Changes in the global value of ecosystem services. Glob. Environ. Chang. 26, 152–158. 16 
doi:10.1016/j.gloenvcha.2014.04.002 17 

Cowling, R.M., Egoh, B., Knight, A.T., O’Farrell, P.J., Reyers, B., Rouget, M., Roux, D.J., Welz, A., Wilhelm-18 
Rechman, A., 2008. An operational model for mainstreaming ecosystem services for implementation. 19 
Proc. Natl. Acad. Sci. U. S. A. 105, 9483–9488. doi:10.1073/pnas.0706559105 20 

Crossman, Neville D.; Burkhard, Benjamin, Nedkov, S., 2012. Quantifying and mapping ecosystem services. 21 
Int. J. Biodivers. Sci. Ecosyst. Serv. Manag. 8, 1–4. doi:http://dx.doi.org/10.1080/21513732.2012.695229 22 

Crossman, N.D., Burkhard, B., Nedkov, S., Willemen, L., Petz, K., Palomo, I., Drakou, E.G., Martín-Lopez, B., 23 
McPhearson, T., Boyanova, K., Alkemade, R., Egoh, B., Dunbar, Martha B.; Maes, J., 2013. A blueprint 24 
for mapping and modelling ecosystem services. Ecosyst. Serv. 4, 4–14. doi:10.1016/j.ecoser.2013.02.001 25 

Cundill, G., Cumming, G.S., Biggs, D., Fabricius, C., 2012. Soft systems thinking and social learning for 26 
adaptive management. Conserv. Biol. 26, 13–20. doi:10.1111/j.1523-1739.2011.01755.x 27 

Daily, G.C., Polasky, S., Goldstein, J., Kareiva, P.M., Mooney, H.A., Pejchar, L., Ricketts, T.H., Salzman, J., 28 
Shallenberger, R., 2009. Ecosystem services in decision making: time to deliver. Front. Ecol. Environ. 7, 29 
21–28. doi:10.1890/080025 30 

Daw, T.M., Coulthard, S., Cheung, W.W.L., Brown, K., Abunge, C., Galafassi, D., Peterson, G.D., 31 
McClanahan, T.R., Omukoto, J.O., Munyi, L., 2015. Evaluating taboo trade-offs in ecosystems services 32 
and human well-being. Proc. Natl. Acad. Sci. 112, 6949–6954. doi:10.1073/pnas.1414900112 33 

de Groot, R.S., Wilson, M.A., Boumans, R.M.J., 2002. A typology for the classification, description and 34 
valuation of ecosystem functions, goods and services. Ecol. Econ. 41, 393–408. 35 
doi:http://dx.doi.org/10.1016/S0921-8009(02)00089-7 36 

de Groot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M., Crossman, N., 37 
Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez, L.C., ten Brink, P., 38 
van Beukering, P., 2012. Global estimates of the value of ecosystems and their services in monetary units. 39 
Ecosyst. Serv. 1, 50–61. doi:10.1016/j.ecoser.2012.07.005 40 

DFRS (Department of Forest Research and Survey), 2015. State of Nepal’s Forests. Forest Resource 41 
Assessment (FRA) Nepal. Department of Forest Research and Survey (DFRS). Kathmandu, Nepal. 42 



31 | P a g e  

DoF (Department of Forests), 2015. Community forestry central database, 2014. DoF, Kathmandu, Nepal. 1 

Dougill, A.J., Stringer, L.C., Leventon, J., Riddell, M., Rueff, H., Spracklen, D. V., Butt, E., 2012. Lessons from 2 
community-based payment for ecosystem service schemes: from forests to rangelands. Philos. Trans. R. 3 
Soc. B Biol. Sci. 367, 3178–3190. doi:10.1098/rstb.2011.0418 4 

Duchelle, A.E., Cromberg, M., Gebara, M.F., Guerra, R., Melo, T., Larson, A., Cronkleton, P., Börner, J., Sills, 5 
E., Wunder, S., Bauch, S., May, P., Selaya, G., Sunderlin, W.D., 2014. Linking forest tenure reform, 6 
environmental compliance, and incentives: Lessons from redd+ initiatives in the brazilian amazon. World 7 
Dev. 55, 53–67. doi:10.1016/j.worlddev.2013.01.014 8 

Eckholm, E.P., 1976. Losing Ground: Environmental Stress and World Food Prospects. W. W. Norton & Co 9 
Inc.: New York. 10 

Eckholm, E.P., 1975. The Deterioration of Mountain Environments. Science (80-. ). 189, 764–770. 11 

Egoh, B.N., Reyers, B., Rouget, M., Richardson, D.M., 2011. Identifying priority areas for ecosystem service 12 
management in South African grasslands. J. Environ. Manage. 92, 1642–1650. 13 

Eigenbrod, F., Armsworth, P.R., Anderson, B.J., Heinemeyer, A., Gillings, S., Roy, D.B., Thomas, C.D., 14 
Gaston, K.J., 2010. The impact of proxy-based methods on mapping the distribution of ecosystem 15 
services. J. Appl. Ecol. 47, 377–385. doi:10.1111/j.1365-2664.2010.01777.x 16 

Falagas, M.E., Pitsouni, E.I., Malietzis, G. a, Pappas, G., 2008. Comparison of PubMed, Scopus, Web of 17 
Science, and Google Scholar: strengths and weaknesses. FASEB J. 22, 338–342. doi:10.1096/fj.07-18 
9492LSF 19 

Fisher, B., Turner, R.K., Morling, P., 2009. Defining and classifying ecosystem services for decision making. 20 
Ecol. Econ. 68, 643–653. doi:10.1016/j.ecolecon.2008.09.014 21 

Fleming, B., Puleston Fleming, J., 2009. A watershed conservation success story in Nepal: Land use changes 22 
over 30 years. Waterlines 28, 29–46. doi:10.3362/1756-3488.2009.004 23 

Gauli, K., Hauser, M., 2011. Commercial management of non-timber forest products in Nepal’s community 24 
forest users groups: who benefits? Int. For. Rev. 13, 35–45. doi:10.1505/ifor.13.1.35 25 

Gautam, A.P., Shivakoti, G.P., Webb, E.L., 2004. A review of forest policies, institutions, and changes in the 26 
resource condition in Nepal. Int. For. Rev. 6, 136–148. doi:10.1505/ifor.6.2.136.38397 27 

Gautam, A.P., Webb, E.L., Shivakoti, G.P., Zoebisch, M.A., 2003. Land use dynamics and landscape change 28 
pattern in a mountain watershed in Nepal. Agric. Ecosyst. Environ. 99, 83–96. doi:10.1016/S0167-29 
8809(03)00148-8 30 

Gautam, A.P., Webb, E.L., Eiumnoh, A., 2002. GIS Assessment of Land Use/Land Cover Changes Associated 31 
With Community Forestry Implementation in the Middle Hills of Nepal GIS Assessment of Land Use / 32 
Land Cover Changes Associated With Community Forestry Implementation in the Middle Hills of Nepal. 33 
Mt. Res. Dev. 22, 63–69. doi:http://dx.doi.org/10.1659/0276-4741(2002)022[0063:GAOLUL]2.0.CO;2 34 

Gee, K., Burkhard, B., 2010. Cultural ecosystem services in the context of offshore wind farming: A case study 35 
from the west coast of Schleswig-Holstein. Ecol. Complex. 7, 349–358. 36 
doi:10.1016/j.ecocom.2010.02.008 37 

Ghimire, C.P., Bruijnzeel, L.A., Lubczynski, M.W., Bonell, M., 2014. Negative trade-off between changes in 38 
vegetation water use and infiltration recovery after reforesting degraded pasture land in the Nepalese 39 
Lesser Himalaya. Hydrol. Earth Syst. Sci. 18, 4933–4949. doi:10.5194/hess-18-4933-2014 40 



32 | P a g e  

Ghimire, C.P., Bonell, M., Bruijnzeel, L.A., Coles, N.A., Lubczynski, M.W., 2013. Reforesting severely 1 
degraded grassland in the Lesser Himalaya of Nepal: Effects on soil hydraulic conductivity and overland 2 
flow production. J. Geophys. Res. Earth Surf. 118, 2528–2545. doi:10.1002/2013JF002888 3 

Gilmour, D. A.; Fisher, R.J., 1991. Villagers, forests, and foresters: The philosophy, process, and practice of 4 
community forestry in Nepal. Kathmandu, Nepal: Sahayogi Press. 5 

Gilmour, D., 2014. Forests and water: A synthesis of the contemporary science and its relevance for community 6 
forestry in the Asia–Pacific region, RECOFTC Issue Paper No. 3. RECOFTC - The Center for People and 7 
Forests, Bangkok, Thailand. 8 

Gilmour, D., Malla, Y., Nurse, M., 2004. Linkages between community forestry and poverty. Regional 9 
Community Forestry Training Centre for Asia and the Pacific Bangkok, Thailand. 10 

Giri, Kalpana; Ojha, H., 2011. How does techno-bureaucracy impede livelihood innovations in Community 11 
Forestry? Discussion Paper No. 11.4: ForestAction, Nepal. 12 

Grima, N., Singh, S.J., Smetschka, B., Ringhofer, L., 2016. Payment for Ecosystem Services (PES) in Latin 13 
America: Analysing the performance of 40 case studies. Ecosyst. Serv. 17, 24–32. 14 
doi:10.1016/j.ecoser.2015.11.010 15 

Gritten, D., Greijmans, M., Lewis, S.R., Sokchea, T., Atkinson, J., Quang, T.N., Poudyal, B., Chapagain, B., 16 
Sapkota, L.M., Mohns, B., Paudel, N.S., 2015. An uneven playing field: Regulatory barriers to 17 
communities making a living from the timber from their forests-examples from Cambodia, Nepal and 18 
Vietnam. Forests 6, 3433–3451. doi:10.3390/f6103433 19 

Guerry, A.D., Polasky, S., Lubchenco, J., Chaplin-Kramer, R., Daily, G.C., Griffin, R., Ruckelshaus, M., 20 
Bateman, I.J., Duraiappah, A., Elmqvist, T., Feldman, M.W., Folke, C., Hoekstra, J., Kareiva, P.M., 21 
Keeler, B.L., Li, S., McKenzie, E., Ouyang, Z., Reyers, B., Ricketts, T.H., Rockström, J., Tallis, H., Vira, 22 
B., 2015. Natural capital and ecosystem services informing decisions: From promise to practice. Proc. 23 
Natl. Acad. Sci. 112, 7348–7355. doi:10.1073/pnas.1503751112 24 

Guest, G.; Namey, E.E.; Mitchell, M., 2013. Qualitative Research: Defining and Desigining (pp. 1-40). Sage. 25 

Guest, G., MacQueen, K., Namey, E., 2012. Introduction to applied thematic analysis. Sage Publications Inc., 26 
Thousand Oaks. 27 

Gurung, A., Karki, R., Bista, R., 2011. Community-Based Forest Management in Nepal : Opportunities and 28 
Challenges. Resour. Environ. 1, 26–31. doi:DOI:10.5923/j.re.20110101.04 29 

Harris, F., Lyon, F., 2013. Transdisciplinary environmental research: Building trust across professional cultures. 30 
Environ. Sci. Policy 31, 109–119. doi:10.1016/j.envsci.2013.02.006 31 

Harrison, Steve; Suh, J., 2004. Progress and Prospects of Community Forestry in Developing and Developed 32 
Countries. Small-scale For. Econ. Manag. Policy 3, 287–302. doi:DOI: 10.1007/s11842-004-0021-2 33 

Hobley, M., 1996. Participatory forestry: the process of change in India and Nepal. Rural Development Forestry 34 
Study Guide 3. London: Overseas Development Institute. 35 

Hobley, M., 1985. Common property does not cause deforestation. J. For. 83, 663–664. 36 

Hobley, Mary; Malla, Y., 1996. From Forests to Forestry. The Three Ages of Forestry in Nepal: Privatisation, 37 
Nationalisation and Populism, in: Hobley, M. (Ed.), Participatory Forestry: The Process of Change in 38 
India and Nepal. London: Overseas Development Institute., pp. 65–92. 39 



33 | P a g e  

Jacobs, S., Burkhard, B., Van Daele, T., Staes, J., Schneiders, A., 2015. ‘The Matrix Reloaded’: A review of 1 
expert knowledge use for mapping ecosystem services. Ecol. Modell. 295, 21–30. 2 
doi:10.1016/j.ecolmodel.2014.08.024 3 

Joshi, A.L., 1993. Effects on administration of changed forest policies in Nepal., in: Policy and Legislation in 4 
Community Forestry: Proceedings of a Workshop Held from 27 to 29, Jan. 1993, Bangkok. 5 

Kanel, K.R., Dahal, G.R., 2008. Community Forestry Policy and its Economic Implications: An Experience 6 
from Nepal. Int. J. Soc. For. 1, 50–60. doi:www.ijsf.org/dat/art/vol01/ijsf_vol1_no1_03_kanel_nepal.pdf 7 

Kareiva, P., H. Tallis, T. H. Ricketts, G. C. Daily, and S.P. (Ed.), 2011. Natural Capital: Theory and Practice of 8 
Mapping Ecosystem Services. New York: Oxford University Press. 9 

Keenan, R.J., 2015. Climate change impacts and adaptation in forest management: a review. Ann. For. Sci. 72, 10 
145–167. doi:10.1007/s13595-014-0446-5 11 

Khadka, S.R., Schmidt-Vogt, D., 2008. Integrating biodiversity conservation and addressing economic needs: 12 
An experience with Nepal’s community forestry. Local Environ. Int. J. Justice Sustain. 13, 1–13. 13 
doi:10.1080/13549830701581630 14 

Krueger, T., Page, T., Hubacek, K., Smith, L., Hiscock, K., 2012. The role of expert opinion in environmental 15 
modelling. Environ. Model. Softw. 36, 4–18. doi:10.1016/j.envsoft.2012.01.011 16 

Kulkarni, A. V, Aziz, B., Shams, I., Busse, J.W., 2009. Comparisons of Citations in Web of Science, JAMA 17 
302, 1092–1096. 18 

Kumar, M., Kumar, P., 2008. Valuation of the ecosystem services: A psycho-cultural perspective. Ecol. Econ. 19 
64, 808–819. doi:10.1016/j.ecolecon.2007.05.008 20 

Kunwar, Ripu M.; Mahat, Laxmi; Acharya Ram P.; Bussmann, R.W., 2013. Medicinal plants, traditional 21 
medicine, markets and management in far-west Nepal. J. Ethnobiol. Ethnomed. 9, 1–10. 22 
doi:10.1186/1746-4269-9-24 23 

Larson, A.M., 2011. Forest tenure reform in the age of climate change: Lessons for REDD+. Glob. Environ. 24 
Chang. 21, 540–549. doi:10.1016/j.gloenvcha.2010.11.008 25 

Larson, A.M., Brockhaus, M., Sunderlin, W.D., Duchelle, A., Babon, A., Dokken, T., Pham, T.T., 26 
Resosudarmo, I.A.P., Selaya, G., Awono, A., Huynh, T.B., 2013. Land tenure and REDD+: The good, the 27 
bad and the ugly. Glob. Environ. Chang. 23, 678–689. doi:10.1016/j.gloenvcha.2013.02.014 28 

Luederitz, C., Brink, E., Gralla, F., Hermelingmeier, V., Meyer, M., Niven, L., Panzer, L., Partelow, S., Rau, A.-29 
L., Sasaki, R., Abson, D.J., Lang, D.J., Wamsler, C., von Wehrden, H., 2015. A review of urban 30 
ecosystem services: six key challenges for future research. Ecosyst. Serv. 14, 98–112. 31 
doi:10.1016/j.ecoser.2015.05.001 32 

Maharjan, M. R.; Dhakal, T. R.; Thapa, Suresh K.; Schreckenberg, K.; Luttrell, C., 2009. Improving the 33 
Benefits to the Poor from Community Forestry in the Churia Region of Nepal. Int. For. Rev. 11, 254–267. 34 
doi:doi: http://dx.doi.org/10.1505/ifor.11.2.254 35 

Måren, I.E., Bhattarai, K.R., Chaudhary, R.P., 2013. Forest ecosystem services and biodiversity in contrasting 36 
Himalayan forest management systems. Environ. Conserv. 41, 73–83. doi:10.1017/S0376892913000258 37 

Mastrangelo, M.E., Weyland, F., Herrera, L.P., Villarino, S.H., Barral, M.P., Auer, A.D., 2015. Ecosystem 38 
services research in contrasting socio-ecological contexts of Argentina: Critical assessment and future 39 
directions. Ecosyst. Serv. 16, 63–73. doi:10.1016/j.ecoser.2015.10.001 40 



34 | P a g e  

MEA (Millennium Ecosystem Assessment), 2005. Ecosystems and Human Well-being: Synthesis. Island Press, 1 
Washington, DC. 2 

MFSC (Ministry of Forests and Soil conservation), 2014. A Synthesis Report on Review of Implementation of 3 
the Master Plan for the Forestry Sector: Achievements and Lessons. The Ministry of Forests and Soil 4 
Conservation Singh Durbar, Kathmandu, Nepal. 5 

MFSC (Ministry of Forests and Soil Conservation), 2013. Persistence and Change: Review of 30 years of 6 
community forestry in Nepal. Ministry of Forests and Soil Conservation, Government of Nepal, 7 
Kathmandu, Nepal. 8 

MFSC, (Ministry of Forest and Soil Conservation), 2014. The National Biodiversity Strategy and Action Plan 9 
2014 - 2020. Kathmandu: Ministry of Forests and Soil Conservation, Government of Nepal. 10 

Miles, M. B., & Huberman, A.M., 1994. Qualitative data analysis: An expanded sourcebook (2nd ed.). 11 
Thousand Oaks, CA: Sage Publications. 12 

Muhamad, D., Okubo, S., Harashina, K., Gunawan, B., Takeuchi, K., 2014. Living close to forests enhances 13 
people׳s perception of ecosystem services in a forest–agricultural landscape of West Java, Indonesia. 14 
Ecosyst. Serv. 8, 197–206. doi:10.1016/j.ecoser.2014.04.003 15 

Niraula, R.R., Gilani, H., Pokharel, B.K., Qamer, F.M., 2013. Measuring impacts of community forestry 16 
program through repeat photography and satellite remote sensing in the Dolakha district of Nepal. J. 17 
Environ. Manage. 126, 20–9. doi:10.1016/j.jenvman.2013.04.006 18 

NPC (National Planning Commission), 2011. Nepal Status Paper - United Nations Conference on Sustainable 19 
Development 2012 (Rio+20) Synopsis. Kathmandu: NPC, Government of Nepal. 20 

NPC, (National Planning Commission), 2015. Nature Conservation: National Stretegic Framework for 21 
Sustainable Development (2015-2030). Kathmandu: National Planning Commission, Government of 22 
Nepal., Kathmandu: National Planning Commission, Government of Nepal. 23 

Ojha, H.R., 2014. Beyond the ‘local community’: the evolution of multi-scale politics in Nepal’s community 24 
forestry regimes. Int. For. Rev. 16, 339–353. doi:10.1505/146554814812572520 25 

Ojha, H.R., 2006. Techno-bureaucratic Doxa and Challenges for Deliberative Governance: The Case of 26 
Community Forestry Policy and Practice in Nepal. Policy Soc. 25, 131–175. doi:10.1016/S1449-27 
4035(06)70077-7 28 

Ojha, H.R., Banjade, M.R., Sunam, R.K., Bhattarai, B., Jana, S., Goutam, K.R., Dhungana, S., 2014. Can 29 
authority change through deliberative politics? For. Policy Econ. 46, 1–9. 30 
doi:10.1016/j.forpol.2014.04.005 31 

Ojha, H.R., Ford, R., Keenan, R.J., Race, D., Carias Vega, D., Baral, H., Sapkota, P., 2016. Delocalizing 32 
Communities: Changing Forms of Community Engagement in Natural Resources Governance. World 33 
Dev. xx. doi:10.1016/j.worlddev.2016.06.017 34 

Ojha, Hemanta; Persha, Lauren; Chhatre, A., 2009. Community Forestry in Nepal: A Policy Innovation for 35 
Local Livelihoods, IFPRI Discussion Paper 00913.Washington D.C.: International Food Policy Research 36 
Institute. 37 

Ostrom, E., 1990. Governing the commons: the evolution of institutions for collective action. Cambridge ; New 38 
York: Cambridge University Press. 39 

Pandey, S.S., Maraseni, T.N., Cockfield, G., Gerhard, K., 2014. Tree Species Diversity in Community Managed 40 
and National Park Forests in the Mid-Hills of Central Nepal. J. Sustain. For. 33, 796–813. 41 
doi:10.1080/10549811.2014.925811 42 



35 | P a g e  

Paruelo, J.M., 2012. Ecosystem services and tree plantations in Uruguay: A reply to Vihervaara et al. (2012). 1 
For. Policy Econ. 22, 85–88. doi:10.1016/j.forpol.2012.04.005 2 

Paudel, N. S; Ojha, H., 2013. Community forestry, ecosystem services and poverty alleviation: evidence from 3 
Nepal. pp. 1–15. 4 

Paudel, S., Sah, J.P., 2015. Effects of different management practices on stand composition and species diversity 5 
in sub-tropical forests in Nepal: implications of community participation in biodiversity conservation. J. 6 
Sustain. For. 34, 738–760. doi:10.1080/10549811.2015.1036298 7 

Paudyal, K., Baral, H., Burkhard, B., Bhandari, S.P., Keenan, R.J., 2015. Participatory assessment and mapping 8 
of ecosystem services in a data-poor region: Case study of community-managed forests in central Nepal. 9 
Ecosyst. Serv. 13, 81–92. doi:10.1016/j.ecoser.2015.01.007 10 

Paudyal, K., Baral, H., Keenan, R.J., 2016. Local actions for the common good: Can the application of the 11 
ecosystem services concept generate improved societal outcomes from natural resource management? 12 
Land use policy 56, 327–332. doi:10.1016/j.landusepol.2015.11.010 13 

Plieninger, T., Dijks, S., Oteros-Rozas, E., Bieling, C., 2013. Assessing, mapping, and quantifying cultural 14 
ecosystem services at community level. Land use policy 33, 118–129. 15 
doi:10.1016/j.landusepol.2012.12.013 16 

Pokharel, B., Niraula, D., 2004. Community Forestry governance in Nepal: Achievements, challenges and 17 
options for the future., in: Kanel et al. (Ed.), Twenty Five Years of Community Forestry: Contribution in 18 
Millennium Development Goal. Proceedings of Fourth National Conference of Community Forestry, 19 
August 4-6, 2004 in Kathmandu, Nepal, 587 pp. 20 

Pokharel, B., Baral, J., 2009. From green to REDD, from aid to trade: translating the forest carbon concept into 21 
practice. J. For. Livelihood 8, 37–40. 22 

Pokharel, R.K., Tiwari, K.R., 2013. Good Governance Assessment in Nepal’s Community Forestry. J. Sustain. 23 
For. 32, 549–564. doi:10.1080/10549811.2013.779902 24 

Polasky, S., Tallis, H., Reyers, B., 2015. Setting the bar: Standards for ecosystem services. Proc. Natl. Acad. 25 
Sci. U. S. A. 112, 7356–61. doi:10.1073/pnas.1406490112 26 

Poudel, M., Thwaites, R., Race, D., Dahal, G.R., 2014. REDD + and community forestry: implications for local 27 
communities and forest management- a case study from Nepal. Int. For. Rev. 16, 39–54. doi:doi: 28 
10.1505/146554814811031251 29 

Purnomo, H., Sekar Arum, G., Achdiawan, R., Irawati, R.H., 2012. Rights and Wellbeing: An Analytical 30 
Approach to Global Case Comparison of Community Forestry. J. Sustain. Dev. 5, 35–48. 31 
doi:10.5539/jsd.v5n6p35 32 

Reyers, B., Nel, J.L., O’Farrell, P.J., Sitas, N., Nel, D.C., 2015. Navigating complexity through knowledge 33 
coproduction: Mainstreaming ecosystem services into disaster risk reduction. Proc. Natl. Acad. Sci. 112, 34 
7362–8. doi:10.1073/pnas.1414374112 35 

Reyers, B., Roux, D.J., Cowling, R.M., Ginsburg, A.E., Nel, J.L., Farrell, P.O., 2010. Conservation Planning as 36 
a Transdisciplinary Process 24, 957–965. doi:10.1111/j.1523-1739.2010.01497.x 37 

Roberts, E.H., Gautam, M.K., 2003. International experiences of community forestry and its potential in forest 38 
management for Australia and New Zealand. Paper presented at Australasia Forestry Conference, 39 
Queenstown, New Zealand. April 2003. p. 11. 40 

RRI, 2014. What Future for Reform? Progress and slowdown in forest tenure reform since 2002. Washington 41 
DC: Rights and Resource Initiative. 42 



36 | P a g e  

Sapkota, P., Keenan, R.J., Paschen, J.A., Ojha, H.R., 2016. Social production of vulnerability to climate change 1 
in the rural middle hills of Nepal. J. Rural Stud. 48, 53–64. doi:10.1016/j.jrurstud.2016.09.007 2 

Scarlett, L., Boyd, J., 2015. Ecosystem services and resource management : Institutional issues, challenges, and 3 
opportunities in the public sector. Ecol. Econ. 115, 3–10. doi:10.1016/j.ecolecon.2013.09.013 4 

Scolozzi, R., Schirpke, U., Morri, E., D’Amato, D., Santolini, R., 2014. Ecosystem services-based SWOT 5 
analysis of protected areas for conservation strategies. J. Environ. Manage. 146, 543–551. 6 
doi:10.1016/j.jenvman.2014.05.040 7 

Sharma, B., Rasul, G., Chettri, N., 2015. The economic value of wetland ecosystem services: Evidence from the 8 
Koshi Tappu Wildlife Reserve, Nepal. Ecosyst. Serv. 12, 84–93. doi:10.1016/j.ecoser.2015.02.007 9 

Sherrouse, B.C., Semmens, D.J., Clement, J.M., 2014. An application of Social Values for Ecosystem Services 10 
(SolVES) to three national forests in Colorado and Wyoming. Ecol. Indic. 36, 68–79. 11 
doi:10.1016/j.ecolind.2013.07.008 12 

Shrestha, R., Shrestha, S.L., Acharya, S.G., Adhikari, S., 2009. Improving community level governance: 13 
adaptive learning and action in community forest user groups in Nepal. J. For. Livelihood 8, 67–77. 14 

Shrestha, U.B., Shrestha, B.B., Shrestha, S., 2010. Biodiversity conservation in community forests of Nepal: 15 
Rhetoric and reality. Int. J. Biodivers. Conserv. 2, 98–104. 16 

Sigdel-Baral, B., 2015. Who Benefits? Decentralised Forest Governance through Community Forestry in Nepal. 17 
PhD thesis, School of Social Science, University of Tasmania, Australia. 18 

Sitas, N., Prozesky, H.E., Esler, K.J., Reyers, B., 2014. Opportunities and challenges for mainstreaming 19 
ecosystem services in development planning: perspectives from a landscape level. Landsc. Ecol. 29, 20 
1315–1331. doi:10.1007/s10980-013-9952-3 21 

Sitas, N., Prozesky, H., Esler, K., Reyers, B., 2014. Exploring the Gap between Ecosystem Service Research 22 
and Management in Development Planning. Sustainability 6, 3802–3824. doi:10.3390/su6063802 23 

Stevens, C., Winterbottom, R., Springer, J., Reytar, K., 2014. Securing Rights, Combating Climate Change: 24 
How Strengthening Community Forest Rights Mitigate Climate Change. World Resource Institute, 25 
Washigton DC. 26 

Suvista, 2010. The process of thematic analysis. http://subvista.wordpress.com/2010/03/25/new/ (viewed on 25 27 
May 2016). 28 

TEEB (The Economics of Ecosystem and Biodiversity), 2010. The Economics of Ecosystems and Biodiversity: 29 
Ecological and Economic Foundations. London; Washington, DC: Earthscan. 30 

Thapa, I., Butchart, S.H.M., Gurung, H., Stattersfield, A.J., Thomas, D.H.L., Birch, J.C., 2016. Using 31 
information on ecosystem services in Nepal to inform biodiversity conservation and local to national 32 
decision-making. Oryx 50, 147–155. doi:10.1017/S0030605314000088 33 

Thoms, C.A., 2008. Community control of resources and the challenge of improving local livelihoods: A critical 34 
examination of community forestry in Nepal. Geoforum 39, 1452–1465. 35 
doi:10.1016/j.geoforum.2008.01.006 36 

Tuckett, A.G., 2005. Applying thematic analysis theory to practice: A researcher’s experience. Contemp. Nurse 37 
19, 75–87. 38 

Tzanakakis, K., 2013. The Railway Track and Its Long Term Behaviour: A Handbook for a Railway Track of 39 
High Quality. Springer-Verlag Berlin Heidelberg. doi:10.1007/978-3-642-36051-0_56 40 



37 | P a g e  

Uprety, Y., Poudel, R.C., Gurung, J., Chettri, N., Chaudhary, R.P., 2016. Traditional use and management of 1 
NTFPs in Kangchenjunga Landscape: implications for conservation and livelihoods. J. Ethnobiol. 2 
Ethnomed. 12, 1–69. doi:10.1186/s13002-016-0089-8 3 

van Dijk, A.I.J.M., Keenan, R.J., 2007. Planted forests and water in perspective. For. Ecol. Manage. 251, 1–9. 4 
doi:10.1016/j.foreco.2007.06.010 5 

van Oort, B., Bhatta, L.D., Baral, H., Rai, R.K., Dhakal, M., Rucevska, I., Adhikari, R., 2015. Assessing 6 
community values to support mapping of ecosystem services in the Koshi river basin, Nepal. Ecosyst. 7 
Serv. 13, 70–80. doi:10.1016/j.ecoser.2014.11.004 8 

Wallace, K.J., 2007. Classification of ecosystem services: Problems and solutions. Biol. Conserv. 139, 235–246. 9 
doi:10.1016/j.biocon.2007.07.015 10 

Webb, Edward L.; Gautam, A.P., 2001. Effects of community forest management on the structure and diversity 11 
of a successions broadleaf forest in Nepal. Int. For. Rev. 3, 146–157. 12 

White House (Executive Office of the President of the United States), 2015. Memorandum on 07 October 2015 13 
for Executive Departments and Agencies: Incorporating Ecosystem Services into Federal Decision 14 
Making. https://www.whitehouse.gov/sites/default/files/omb/memoranda/2016/m-16-01.pdf (viewed on 15 
02 September 2016). 16 

White House (Executive Office of the President of the United States), 2015. Presidential Memorandum: 17 
Mitigating Impacts on Natural Resources from Development and Encouraging Related Private Investment. 18 
https://www.whitehouse.gov/the-press-office/2015/11/03/mitigating-impacts-natural-resources-19 
development-and-encouraging-related (viewed on 02 September 2016). 20 

Wong, C.P., Jiang, B., Kinzig, A.P., Lee, K.N., Ouyang, Z., 2015. Linking ecosystem characteristics to final 21 
ecosystem services for public policy. Ecol. Lett. 18, 108–118. doi:10.1111/ele.12389 22 

Yi, Xiao; Cheng, Cheng; Wu, Yang; Zhiyun, Ouyang; Enming, R., 2015. Evaluating value of natural landscapes 23 
in China. Chinese Geogr. Sci. 26, 244–255. doi:10.1007/s11769-015-0795-5 24 

Zarandian, A., Baral, H., Yavari, A.R., Jafari, H.R., Stork, N.E., Ling, M., Amirnejad, H., 2016. Anthropogenic 25 
Decline of Ecosystem Services threatens the Integrity of the unique Hyrcanian (Caspian) forests in 26 
Northern Iran. Forests 7, 1–27. doi:10.3390/f60x000x 27 

 28 

 29 


