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A B S T R A C T   

Given the direct dependence rural communities have on forests, understanding ecosystem services can empower 
communities and align stakeholders to define priorities and objectives for the sustainable management of forest 
resources. In this qualitative study on the forest ecosystem services in Bhutan, we assessed community awareness 
and perceptions of local forest ecosystem services, identified their top priorities, and evaluated how they have 
changed over time. The study focused on state reserve forest areas designated for commercial timber production, 
formally known as forest management units (FMU). We held focus group discussions separately with women and 
men associated with five FMUs in the central belt of the country. Participants identified 45 ecosystem services, 
with soil productivity, freshwater, timber, fresh air, construction stone, carbon sequestration, spiritual value, 
pollination, and local weather regulation comprising the most highly valued services critical to local livelihood 
and well-being. Participants felt that forest ecosystem services have been generally declining over the past 
decade in the FMUs and identified a need for forest restoration activities to improve their delivery. We 
recommend that state forest entities conduct an awareness campaign to empower communities with the con-
ceptual framework and globally recognized concepts to advocate for their needs related to forests. We also 
recommend that biophysical and economic studies be conducted in these areas to seek evidence for causal 
linkages between natural resource use and the status of ecosystem services. This study contributes to a growing 
literature on ecosystem services in Bhutan and provides a basis for future studies to understand how management 
activities can impact the delivery of critical services.   

1. Introduction 

1.1. Forests and people 

Forests provide a wide range of benefits to human societies, collec-
tively known as ecosystem services. Forests are critically important at 
the global scale for their role in the carbon cycle (Hicks et al., 2014; 
Price and Apps, 1996) and mitigation of global warming (Arora et al., 

2012). They provide ecological services at the watershed scale, such as 
regulation of water cycle and soil conservation, and habitat for local 
flora and fauna (Band et al., 2001; Band, 2010; FAO, 2013). At the local 
scale, forests directly support rural livelihoods through the provision of 
ecosystem services for sustenance and commercial use (Bhatta et al., 
2015), provide a sense of place and identity (Cooper et al., 2016), and 
hold cultural and spiritual values (Allison, 2019). Recognition and 
appreciation of diverse forest ecosystem services at all scales is essential 
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to motivate their conservation and sustainable management (Cooper 
et al., 2016). 

The condition of mountain forest landscapes is of particular concern 
given that land use and forest conditions in upper watersheds can have a 
significant impact on natural and human-modified ecosystems and 
human settlements lower down (Måren et al., 2014; Rinzin et al., 2009). 
Deforestation and forest degradation on mountain hillside can easily 
lead to the loss of soil and water regulating services that trees normally 
provide by slowing overland flow after rainfall or snowmelt, resulting in 
sediment loads in waterways (Arias et al., 2011) and flooding of 
downstream communities (Sharma et al., 2009). Thus, sustainable 
management in sloping landscapes is critical for the entire watershed. 

Defining appropriate forest management objectives and plans de-
pends on the understanding and appreciation of the values held by a 
multitude of actors, including local forest users, commercial operators, 
and government authorities. It depends on a system of forest governance 
that acknowledges and balances the diverse human interests to capi-
talize on those services, in monetary ways or otherwise. The governance 
system should clearly define access rights and management goals, with a 
system of checks and balances that ensures equity in decisions that shape 
the management goals, planning, and implementation. Finally, sus-
tainable management of mountain forests requires accountability for all 
forest actors, with consideration for the impacts of their actions at 
multiple scales. 

In cases where forest governance is centralized, and where decision- 
makers and forest operators are not directly dependent on the local 
forest, access rights, management planning, and implementation are 
limited for local communities. This is particularly important where 
residents depend directly on the forest to meet their welfare needs. In 
this case, there should be a mechanism by which their concerns are 
incorporated into the management plans. 

1.2. Forest management unit as a forest production type 

All forests in Bhutan are governed by principles of sustainable forest 
management under the Forest Act 1995, which gives governing entities 
a mandate to improve forest conditions and ecological services and to 
harvest timber and non-wood forest products (NWFP) without 
compromising future use. The vast majority of forestland is under the 
jurisdiction of the central government, with only 12 hectares under 
private forest management (FRMD, 2020). Much of the public forestland 
is protected from degradation under different categories of protection, 
where the focus is non-consumptive use and management to maximize 
regulating, supporting, and cultural ecosystem services. In protected 
areas, resource extraction is largely limited to NWFP for household 
consumption and timber for local house construction. 

On public forestland designated for resource production, manage-
ment structures include community forest, where forest governance is 
shared between a community management group and the local forest 
office (Bruggeman et al., 2016; Prasad, 2015); local forest management 
areas of state reserved forest, managed by local communities to meet 
local timber needs; and forest management units (FMU) and working 
schemes, where the forests are actively managed for commercial timber 
production and governed by the national forest authority, the Depart-
ment of Forests and Park Services (DoFPS) (Bruggeman et al., 2018; 
DoFPS, 2018; FRMD, 2020). 

In this paper we focus on this latter category, the FMU and working 
schemes, which are designated as per the Forest Resources Potential 
Assessment (FRMD, 2013) conducted by the DoFPS, based primarily on 
commercial timber stocking and accessibility. The working scheme is a 
forest area designated ad hoc for commercial timber production to 
complement and respond to urgent and specific timber needs (Brugge-
man et al., 2018) and can be considered as a precursor to FMU status. In 
this paper, the term FMU encompasses the working scheme. 

The silvicultural systems in FMUs include patch selection in broad-
leaf forest and group selection in mixed conifer forest (SFED, 2016). 

Forest management planning for FMUs is conducted by the DoFPS, while 
harvest and marketing are executed by the state logging company, the 
Natural Resources Development Corporation Limited (Dhital, 1997). 

As of 2019, Bhutan had 21 FMUs covering a total area of 198,407 
hectares located across 13 of the 20 districts in Bhutan (FRMD, 2020). 
They are largely located in the temperate mid-elevation zone of Bhutan 
because these cool temperate broadleaf and mixed conifer forests 
contain significant stocks of accessible commercial timber, as compared 
to the sub-tropical hardwood forests at lower elevations and to the 
ecologically sensitive and inaccessible conifer forests in higher 
elevations. 

Reports suggest that 22 percent of Bhutan’s forest production area 
had degraded forest cover (WMD, 2017) and that deforestation was 
prominent in the underdeveloped eastern and southern districts (Brug-
geman et al., 2016). Forest areas are lost to the installation of electric 
transmission lines in rural areas, and for the expansion and establish-
ment of stone quarries to meet construction demands (WMD, 2017). 

There are some concerns that the timber stock from FMUs is inade-
quate to meet the increasing demands from economic growth and ur-
banization in Bhutan (WMD, 2017). The high demand puts pressure on 
forest management authorities to allocate the maximum annual allow-
able cut, which, despite being based on forestry best practices, has not 
been well tested for ecological integrity. In addition to the high demand 
for timber, the integrity of the forests in FMUs, particularly in the 
broadleaf forest, is threatened by regeneration failure (Covey et al., 
2015; Darabant et al., 2007; Norbu, 2002; Rai et al., 2014). 

The ongoing expansion of the rural network of farm roads and forest 
roads increases access to the FMU areas, and there are concerns about 
illegal resource extraction. Communities located within the boundaries 
of and adjacent to FMUs are allowed to harvest a limited amount of 
timber and NWFP to meet subsistence needs according to the manage-
ment plan (Moktan et al., 2009). 

1.3. Forest ecosystem services assessment 

At the root of fair forest governance, including equitable access and 
benefit-sharing, and of sustainable forest management is the clear un-
derstanding of the forest ecosystem itself and of people’s relationship to 
it. One framework for gaining insight on both of these dimensions is the 
concept of ecosystem services (MEA, 2005; Baral et al., 2017). This 
globally recognized framework defines a typology of ecosystem services 
found in natural ecosystems, categorized as provisioning, regulating, 
cultural, and supporting services. The identification, quantification, and 
valuation of ecosystem services at local and national levels can help 
decision-makers prioritize conservation and resource management ef-
forts (Wundera et al., 2008; Zilberman et al., 2006) and identify needs in 
clarifying and strengthening governance and access rights to resources. 

Studies show that globally important ecosystem services such as 
carbon sequestration and storage in developed countries appear to be in 
recovery while the developing countries have on balance lost global 
ecosystem services, especially through land conversion (Davidson, 
2017; FAO, 2015). This is not the case in Bhutan, where forest cover 
remains steady and the country is carbon neutral (Yangka et al., 2018). 
Assessment of ecosystem services is crucial for developing and imple-
menting integrated sustainable management plans for land use systems, 
watersheds, and mountain ecosystems, and for recognizing the local 
community as a key stakeholder (Baral et al., 2017; Hofer and Zingari, 
2003). Much of the research on ecosystem services focuses on the bio-
physical and economic aspects of ecosystems (Greiner, 2017; Vitousek 
et al., 1997; Wangai et al., 2016). A rough and preliminary ecosystem 
services valuation in Bhutan suggested that 94 percent ($14.5 billion 
y− 1) of the country’s total natural capital was contributed by forests 
(Kubiszewski et al., 2013). Other valuation assessments have been made 
in Bhutan, including one using the Integrated Valuation of Ecosystem 
Services and Tradeoffs model (WWF, 2017) and another using The 
Economics of Ecosystems and Biodiversity (UWICER, 2018), conducted 
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at the scale of a single watershed and focused on only a few targeted 
services. More direct studies in Bhutan have shown that timber species 
are used by local communities for building structures and scaffolding, 
flag poles, and fencing. Leaf litter is employed as cattle bedding, which is 
later used in agricultural land as farmyard manure (Sargent et al., 1985) 
and fresh leaves provide fodder for cattle (Roder et al., 2003). Wild 
edibles including mushrooms, fruits, and wild vegetables, and medicinal 
plants and minerals are enjoyed locally and provide income opportu-
nities (Namgyel, 1996). Critically, fuelwood is collected for cooking and 
heating from these forests (Dick and Yonten, 1995). 

Constraints to quantifying ecosystem services and their economic 
value include the lack of fine-scale biophysical data and measurement of 
ecological dynamics for many of the country’s ecosystems. Furthermore, 
these economic assessments illuminate only part of the socio-ecological 
system of forests and people. Information on the links between forests 
and rural livelihoods, culture and food, and livelihood security help to 
orient landscape and resource management planning. A first step is to 
assess the relative importance of ecosystem services through qualitative 
research with local communities, which costs little yet yields informa-
tion that can help to prioritize management decisions and more robust 
assessment studies (Baral et al., 2017; Måren et al., 2014; Meijaard et al., 
2013; Moutouama et al., 2019; Scholte et al., 2015; Zhang et al., 2015). 

Through participatory rural appraisal methods, centered on place- 
based analysis, the perceptions, beliefs, and understandings of local 
residents may be identified and compared across political districts and 
ecosystems (Brown, 2013; Mikusiński and Niedziałkowski, 2020). 
Qualitative studies conducted directly with local residents can help 
identify the needs and priorities of local communities for conservation 
and management of ecosystems. Some local assessments in Bhutan have 
been made using this approach (Dorji et al., 2019; Kandel et al., 2018; 
Tshering et al., 2015; Wangchuk et al., 2019), and results suggest that 
local people today and for generations have depended directly on pro-
visioning, regulating and cultural services. 

Due to the direct dependence of rural communities on forests, 
mechanisms that support local forest governance can strengthen forest 
management. This has been shown in Bhutan by the successful gover-
nance schemes of community forests (SFD, 2010) and local forest 
management areas (SFED, 2016). FMUs are governed entirely by public 
agencies, but since people living within and adjacent to FMUs areas have 
some rights for access and use of forest resources (Moktan et al., 2009), 
we pose the question of whether local communities could also share in 
the governance of the FMUs, a topic that has yet to be explored in 
Bhutan. In this paper, we report on an assessment of the importance of 
the FMU areas to local communities in Bhutan to provide a basis for 
analyzing this question. 

1.4. Objectives of this paper 

In this paper, we report on community perceptions of the forest 
ecosystem services provided by FMUs and whether and how they have 
changed over time. The findings of this study can be applied to multiple 
areas of forest governance and management. First, local awareness of 
the importance of local forests can help adjacent communities to 
appreciate how management, or even lack of management, can impact 
the provisioning ecosystem services, and subsequently the community’s 
well-being. Second, local perceptions of the status of ecosystem services 
in FMUs, including the perceived impact of logging events, can help 
inform forest operators and planners on outcomes of management 
implementation. The information can help forestry entities to integrate 
the ecosystem services concept and directly address community needs in 
revising and implementing forest management plans. 

2. Methods 

2.1. Study area 

This study was conducted in eight communities located within or 
adjacent to five FMUs1 in central and eastern Bhutan (Table 1). A total of 
21 FMUs existed in Bhutan at the time of this study (Fig. 1), all located in 
the bands of mid-elevation temperate forests. We selected five FMUs in 
similar forest types (dominated by broadleaf and mixed conifer) (Fig. 1) 
in consultation with local forest offices, and associated villages were 
identified in discussion with the local forest office and village repre-
sentatives. Where an adjacent village had few households, we invited 
neighboring villages to participate. Livelihoods in the villages were 
mainly based on agriculture, livestock, and forest products, all of which 
heavily depend on forest ecosystem services. Given that timber harvest 
is the main management objective for all FMUs, though the species 
might be distinct, we cautiously suggest that these five are representa-
tive of FMUs in general in terms of management goals and general types 
of ecosystem services these forests provide locally. 

2.2. Study design and tools 

Field work was conducted from April 2017 to January 2018, during 
the months when rural communities have fewer farm activities. We 
conducted two focus group discussions (FGD) (Bloor et al., 2001; Mor-
gan, 1997) with villagers associated with each of the five FMUs, one 
with women, the other with men. Each FGD consisted of 10 participants. 
We used purposeful and chain sampling (Dodge, 1955; Govindaraju, 
2006) to select 10 women and 10 men in villages proximate to FMUs and 
having residence there for more than 10 years (2006–2016) at the time 
of the study. The residency requirement was applied to inquire about 
perceived changes in ecosystem services through their observation and 
experiences. The age and occupation of the participants varied in each 
group. 

We consider gender as a factor that might account for differences in 
perceptions and thus elected to conduct separate discussions with 
women and men because in rural households and communities in 
Bhutan there are clear gender roles, with each having distinct in-
teractions with the forest (Choden, 2017). For example, household 
chores such as the collection of water, firewood, dyeing, and cooking are 
largely performed by women and girls, while the harvesting of timber, 
construction, and ploughing are performed by men and boys. Separate 
gender group discussions allowed all participants to share ideas and 
bring out issues of common interest, thereby acquiring independent 
gender perception (Nyumba et al., 2017; Elias, 2013; Green et al., 2003; 
Kitzinger, 1994; Krueger, 1994; Richardson and Rabiee, 2001). In a 
systematic review of research papers reporting on ecosystem services, 
Yang et al. (2018) found that less than one percent of the studies treated 
gender differences. Likewise, Cruz-Garcia et al. (2017) found that only 
five out of 49 case studies on ecosystem services considered gender 
dimensions. 

2.3. Focus group discussion procedure 

The FGDs were centered on three main questions: (1) what are the 
ecosystem services provided by nearby forest areas?, (2) what are the 
top priority ecosystem services?, and (3) how has the availability of 
these ecosystem services changed in the past decade? Each FGD was led 
by a facilitator from the research team, and the event lasted no more 
than two hours. All proceedings were conducted orally and facilitators 

1 One of these is officially designated as a “working scheme”, which is a forest 
area designated for commercial timber production to complement and respond 
to urgent and specific timber needs. A working scheme can be considered as a 
precursor to FMU status, and thus we consider it under FMU in this paper. 
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used local vernacular terms as far as possible to ensure that participants 
followed the discussion. The group facilitator ensured that all group 
members contributed in the discussion to validate the group’s opinion 
rather than allowing only a few local members to dominate (Van Oort 
et al., 2015). Discussions were recorded with participants’ consent and 
later transcribed for analysis. 

After an introduction to the study topic and purpose, participants 
were requested to list the ecosystem services availed from the local 
forests. Probing questions and analogies were used by the discussion 
facilitator to help participants expand their thinking to intangible ben-
efits when these were not forthcoming in the discussion. 

The participants were asked to identify and rank the top five services 
of the whole pool most important to that community, and to justify their 
prioritization. Then they were asked to report on perceived trends in the 
availability of the prioritized ecosystem services over the past decade 
(2006–2016). They were presented with a Likert scale from highly 
decreased, decreased, no change, increased, to highly increased (Cáceres 
et al., 2015). Finally, the participants were asked to share ideas on 
measures that could be taken to improve the provision of forest 
ecosystem services in the future. 

2.4. Analysis 

The unit of study is the FMU, not the village, and analysis is based 
fully on the information generated in the FGD. Both quantitative and 
narrative analyses were carried out using written notes and the discus-
sion transcripts, allowing for the identification of ecosystem services, 
which were categorized post hoc according to the MEA (2005) and TEEB 
(2010) frameworks. Services were identified and ranked, and trends 
were defined based on group agreement. At the end of each FGD event, 
the facilitator introduced the internationally recognized categories to 
participants in an effort to provide them with a tool for discussion with 
other communities and stakeholders. 

3. Results 

3.1. Ecosystem services identified by the communities 

Forty-five ecosystem services were identified across all sites and 
groups. These were categorized into provisioning (21), regulating (11), 
habitat/supporting (5), and cultural (8) services (Table 2). In all FGD but 

Table 1 
General information on forest management units under study and associated villages.  

District Name of FMU/Working 
Scheme 

Year 
established 

Total FMU area 
(ha) 

Predominant forest 
types 

Name of participating village (Number of 
associated villages) 

Number of associated 
households 

Inside 
FMU 

Outside 
FMU 

Mongar Lingmethang 1996 10,571 Broadleaf Chirpine Jangdung (6) 76 30 
Trashigang Khaling-Kharungla 1995 7,265 Broadleaf Mixed 

conifer 
Kurichilo (4) 289  

Lhuentse Rongmanchhu 2007 6,401 Broadleaf Mixed 
conifer 

Budur Kupinesa (2) 181 202 

Trongsa Chendebji 1996 7,852 Mixed conifer 
Broadleaf 

Chendebji Drangla (5) 87  

Zhemgang Kekhar Working Scheme 2009 2,460 Broadleaf Kekhar (1)  56 

Source: Lingmethang Forest Management Plan 2008; Khaling-Kharungla Forest Management Plan 2009; Rongmanchhu Forest Management Plan 2018; Chendebji 
Forest Management Plan 2018; Chendebji Forest Management Plan 2018; DoFPS, 2018. 

Fig. 1. Map showing FMUs and study area in central and eastern Bhutan.  
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Table 2 
Ecosystem services identified by community members in ten focus groups (five per gender) with descriptions of indicators and the perceived importance. Ecosystem 
services are presented based on MEA and TEEB categories.  

Ecosystem Category Identified ES Nos of times 
mentioned 

Indicators of ES Perceived importance 

Women Men 

Provisioning Services Raw 
materials 

Timber 5 5 Quality and harvestable trees Timber stock at harvestable age 
Fuel wood 5 5 Volume of fuel wood Stock available and obtained from forests 
Construction stone 5 5 Quality and quantity Quality and stock available in forest 
Bamboo 4 3 Amount collected Stock available 
Sand/clay 2 1 Amount collected Stock available 
Wood burr 0 2 Quality collected Burr production for making bowl 
Fiber (Pulp for paper/ 
broom) 

5 0 Harvestable amount Variety of plants for fiber 

Leaf litter 5 5 Amount collected Stock available for cattle bedding and farm 
manure 

Dye plants 4 0 Quality and quantity collected Variety and quantity of plants for dyeing 
Incense material 2 1 Number of species and amount Stock available for household uses and spiritual 

offering 
Essential oil (lemongrass, 
resin) 

1 1 Amount harvestable Harvestable area of essential oil  

Food/forage Limestone 1 0 Quality and quantity collected Stock available for consumption, used in 
chewing betel nut 

Fodder trees 5 5 Number of fodder species Forage production for cattle 
Wild fruits and vegetables 5 5 Quantity of fruits/vegetables 

collected 
Provision of food for household consumption 
and sale 

Edible insects 0 2 Amount of insect collected Provision of protein 
Bush meat 0 2 Number of species Provision of protein 
Tea leaves 2 2 Amount collected Provision for household consumption 
Fish 1 2 Amount collected Household consumption  

Fresh water Fresh water 5 5 Number, quality, and quantity Household consumption, irrigation, and 
livestock 

Medicinal resources Medicinal plants 5 3 Number of species and harvestable 
amount 

Plants for biomedical values 

Medicinal/holy spring 
water 

3 2 Number of sources, quality, and 
quantity 

Therapeutic values  

Regulating services Local climate 
and air quality 

Fresh air 5 5 Total forest area and concentration of 
pollutants 

Provide oxygen for living and trees absorb 
carbon dioxide 

Local weather regulation 4 3 Quantity and quality of crops affected Provision of regular rain for cropping 
Shade 4 1 Area of forest coverage Trees provide shelter and shade for cooling 
Pollution control 3 0 Amount of pollutant in the air Forest intercept chemical released in soil and 

water 
Carbon sequestration and storage Carbon sequestration 4 4 Amount of carbon in the air Carbon dioxide captured by forest stored in the 

form of biomass 
Waste water treatment Wastewater treatment 3 0 Amount of clean water Forest and soil absorb waste and provide clean 

water 
Moderation of extreme events Flood regulation 5 5 Number of flood incidences Vegetative cover control flood 
Erosion prevention and maintenance 

of soil fertility 
Control land erosion 1 0 Area of degraded land/forest Forest acts buffers for land erosion and improve 

soil productivity 
Biological control Biological reproduction 1 0 Increase or decrease flora and fauna Maintain diversity of plants and animals 

Biological control 4 1 Increased or decreased yield Control pest and disease 
Pollination Pollination 4 4 Number pollinators species Maintain pollinators population for plant 

production  

Habitat/supporting services 
Habitat for species 

Soil productivity 5 5 Quantity and quality of forest 
products and crop harvestable 

Forest maintains soil productivity for growth of 
food and regulation 

Habitat for plants and 
animals 

3 5 Increased or decreased wild species Provide home to plants and animals 

Maintenance of genetic diversity Maintain genetic diversity 5 1 Number of diseased species Acts as the storehouse for maintaining genetic 
diversity 

Nutrient cycling 2 0 Quantity of biomass and crop yield Diversity of forest plants and animals recycle 
nutrients enhance crop productivity 

Wild animal diversity 4 3 Number of variety species Maintain food chain  

Cultural services Recreation, 
mental and physical health 

Picnic spot 0 1 Number of visitors Forest provide recreational spots 

Appreciation and inspiration for 
culture art and design 

Traditional monuments and 
architectures 

3 4 Number of visitors Forest provide sites for traditional monuments 

Aesthetic values 3 0 Number of visiting guests Offers scenic beauty 
Spiritual expression and sense of 

place 
Spiritual values 3 4 Number of followers Provides spiritual and religious sites for well- 

being 
Birth guardian deity 4 4 Number people diseased and died Provides sacred sites for reverence 
Local deity/spirits 5 5 Area of proximity forest increased or 

decreased 
Provides sacred sites for deities 

Pilgrimage site (Dhakini 
meditation site) 

1 2 Number of visitors Harbors forest caves for meditation 

Tourism Tourism 2 2 Number of sites and visitors Recreation and ecotourism purposes  
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one (with Lingmethang), 30 or more ecosystem services were identified. 
In Kekhar, the working scheme, while it is the smallest forest area and 
most recently designated, participants identified the most ecosystem 
services with 35. At all sites, both gender groups easily identified pro-
visioning services used commonly for their livelihoods, such as timber 
(frequency of mention = 8), bamboo (8), fodder (9), and wild fruits and 
vegetables (10). Perhaps due to their intangible nature, regulating ser-
vices were recognized with difficulty, and sometimes only after a brief 
explanation with analogies and probing questions by the facilitator. The 
emphasis on provisioning services suggests that people most strongly 
associate forest value directly related to their daily practices. 

There was a total concurrence among all communities and genders 
for 11 services, of which seven were provisioning: timber, fuelwood, 
fodder trees, wild food, leaf litter, construction stone, and freshwater. 
Supporting, regulating, and cultural services recognized by all were soil 
productivity, fresh air, flood regulation, and local deities. An additional 
three were mentioned in four of the five communities for each gender 
(birth guardian deity, carbon sequestration, pollination). These 
ecosystem services are all fundamental to farming livelihood and rural 
life. Four ecosystem services were mentioned only once: limestone (used 
in betel quid), picnic spots, erosion control, and biological reproduction. 

At almost all sites, women identified more ecosystem services than 
men (Table 3a); only for cultural services did the men’s tally surpass the 
women’s (Table 3b). Women identified nine unique ecosystem services, 
while men identified four (Fig. 2). The top two for women, fiber plants 
and dye plants, could be construed as gendered goods since women 
traditionally use these in their households. 

3.2. Prioritization of forest ecosystem services 

Ten ecosystem services were ranked in the top five priorities across 
FMUs and genders (Table 4). With the exception of one focus group, 
there was total congruence among villages and genders that the number 
one priority service from these forests is soil productivity. Fresh water 
provision and timber were ranked second or third by all communities, 
and fresh air and construction stone filled the fourth and fifth ranking 
spots. Other services in the top five but mentioned with low frequency 
were carbon sequestration, pollination, local weather regulation, spiri-
tual values, and birth guardian deity. 

Participants perceived soil productivity as the foundation for local 
livelihoods, necessary for general human well-being, and as support for 
provision of all other ecosystem services. They suggested that due to its 
role in cycling nutrients, the forest is critical for maintaining soil pro-
ductivity, which is vital, especially for yields of timber, fuelwood, and 
forest-based fodder. They linked forest soil productivity to their agri-
cultural fields nearby, indicating that farmers replenish the nutrients in 
their field soils with leaf litter, topsoil, and humus collected from the 
nearby forest. They suggested that the forest also retains soil minerals. 

The freshwater provisioning service of forests was cited as essential 

for survival as it supplies clean and safe drinking water for household 
consumption, livestock use, and crop irrigation. Uses of freshwater also 
have a strong association with culture, spiritual well-being, and satis-
faction of the local community. For example, participants mentioned 
that their day always starts by offering freshwater on the altar with 
prayers to purify the obscuration of all sentient beings. Stream water is 
used to power prayer wheels constructed over streams with the intent to 
accumulate wisdom and merit and to purify negativities. 

All focus groups of both genders ranked timber from the forest as a 
high priority. Wood resources are used for house and livestock shed 
construction, furniture, and fuelwood. Communities also attributed the 
regulation of fresh air, carbon sequestration, and prevention of soil 
erosion to the presence of live trees in the forest. 

Fresh air was ranked fourth by nine groups and first by one. Partic-
ipants suggested that fresh air is crucial for their own health and growth, 
and their animals. The women’s group from Chendebji prioritized fresh 
air first, suggesting that it is the most important life-supporting service. 
They cited the deteriorating air quality in the locality attributed to dust 
created by road construction and increasing vehicle movement, and to 
indoor woodsmoke, both of which they said poses risks to the health and 
hygiene of the local community. They suggested that the presence of 
forest vegetation filters these air pollutants. One participant rationalized 
her choice this way: “When I use fuelwood to make fire for cooking, smoke 
accumulates in the kitchen. By then I have difficulty in breathing, irritation in 
my eyes, and suffocation becomes evident. Therefore, I rush out of the house 
with great relief, and as I inhaled fresh air, I felt that I had escaped a gun-
point.” In this case, the participant sees the fresh air provided by the 
forest as an antidote to the health risk posed by indoor air pollution. 

The women’s group in Lingmethang linked carbon sequestration to 
the provision of fresh air and ultimately to mitigating the deleterious 
effects of rising levels of carbon dioxide in the atmosphere. They 
reasoned that developmental activities in their locality and from the 
neighboring industrialized countries have a negative effect on ecosystem 
health in the long run. They suggested that forests can neutralize carbon 
emission, which ultimately contributes to the well-being of living 
organisms. 

Construction stone was ranked fifth by six groups. Stones of roughly 
10 cm by 20 cm found in the forests proximate to their settlements on the 
soil surface are collected and used in various structural projects, such as 
for house construction, terracing fields for soil stabilization, and as 
fencing material to protect crops from wild animals. Participants also 
stated that stone plays an important role as the basis for soil formation. 
Participants felt that construction stone is abundant compared to other 
ecosystem services, so it was ranked low out of the top five. 

A diversity of cultural services of forests were highlighted by all 
groups with all mentioning the important presence of local deities that 
look after the people’s well-being (Table 2). However, only the men’s 
group from Chendebji prioritized the spiritual values of the forest in the 
ranking exercise, and notably in two ranked positions (Table 4). They 
specified that the local forest is believed to be the abode of the deity that 
gives swift birth and prosperity and that the spiritual value of the forest 
is influential in the general well-being of the community. These spiritual 
services of forests are valued for maintaining peace and prosperity in the 
locality, and communities conduct rituals to gain permission from local 
deities for their use of forest resources. 

3.3. Perceived trends of the prioritized ecosystem services 

All ten of the priority ecosystem services were perceived by at least 
some groups to have declined over the past decade (2006–2016) 
(Table 5). The most urgent concerns were for timber, freshwater, and 
fresh air. They believed that these declines were due to increasing 
pressure on timber supplies and pollution of water and air from nearby 
growth and developmental activities, including road building and 
infrastructure construction, and by the intrusion of outsiders who 
extract these resources. Participants suggested that in the past, timber, 

Table 3 
Counts of ecosystem services: (a) number of ecosystem services identified by 
study area and gender, and (b) number of times ES are mentioned in each 
category, by gender (b).  

(a) Study area Women Men Total 

Khaling-Kharungla 29 24 32 
Rongmanchhu 23 28 35 
Lingmethang 24 19 26 
Chendebji 30 23 35 
Kekhar 35 24 37 
Total   45 
Total in common   32 
(b) ES category    
Provisioning 64 57  
Regulating 37 25  
Supporting 19 14  
Cultural 20 21   
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fuelwood, fodder trees, and construction stone were readily available in 
nearby forests but that now they must travel long distances to find them. 
In addition to excessive demand for timber, the removal of immature 
trees and the poor regeneration of broadleaf species were perceived to 
drive the decline in timber supply to local communities. Some groups 
reported having seen quality hardwood timber go to waste due to poor 
planning for its disposal and sale. 

Participants in all groups indicated a decline in the provision of 
freshwater. They attributed the trend to the extraction of timber from 
the forest, increasing water demand from local growth and develop-
ment, and, in one of the men’s groups, the installation of concrete 
structures at the water source. In this latter case, participants expressed 
concern that the concrete structure absorbs water from the ground and 
evaporates quickly. They believe it may change the water course un-
derground, contributing to the decline of water discharge downstream. 

Improvements in the forest’s cultural services of spiritual value and 
birth guardian deity were noted by the men’s group in Chendebji. They 
suggested that people’s fear of retribution from the deities if the forest is 
disrespected helps to protect the forest in the deity’s mountain 
landscape. 

3.4. Threats and management recommendations 

Participants identified key threats to the priority services and espe-
cially to those on which they directly depend for their livelihoods, such 
as timber, freshwater, and NWFPs. Threats they cited were unsustain-
able forest resource exploitation, soil disturbance from logging opera-
tions, cattle grazing, and climate change. They expressed concerns that 
these threats to the forest ecosystem services critical to meet their daily 
needs will result in resource scarcity in their locality and ultimately 

Fig. 2. Ecosystem services identified by the men and women, indicating common preferences and variations. Bold in the text represents prioritized ecosystem 
services while the number represents frequency of ecosystem services identified by men and women group in their localities. 

Table 4 
Ranking of top five ecosystem services by the five participating communities based on focus group discussion, disaggregated by gender.  

Location Gender Ecosystem services ranking 

First Second Third Fourth Fifth 

Chendebji Female Fresh air Soil productivity Freshwater Timber Construction stone 
Male Soil productivity Freshwater Timber Birth guardian deity Spiritual values  

Kekhar Female Soil productivity Freshwater Timber Fresh air Pollination 
Male Soil productivity Freshwater Timber Fresh air Local weather regulation  

Khaling-Kharungla Female Soil productivity Freshwater Timber Fresh air Construction stone 
Male Soil productivity Timber Freshwater Fresh air Construction stone  

Lingmethang Female Soil productivity Freshwater Timber Fresh air Carbon sequestration 
Male Soil productivity Freshwater Timber Fresh air Construction stone  

Rongmanchhu Female Soil productivity Timber Freshwater Fresh air Construction stone 
Male Soil productivity Timber Freshwater Fresh air Construction stone  
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impact their well-being. They shared that the lack of public awareness 
about the linkages between forest-based activities and their own well- 
being results in both unsustainable collections of forest resources and 
inadequate knowledge with which to advocate for their own needs. 

In response to the decline of ecosystem services, local communities 
identified a suite of management interventions that could help to bolster 
them (Table 6). These range from biophysical interventions, such as 
planting trees, to building local governance empowerment and raising 
awareness of the spiritual nature of the forest. Key among options for 
regulating resource use is to revise and regulate access to forest re-
sources by all users, including people coming from outside of the FMUs. 
They advocated for empowering their own communities through 
ownership and management of their local forests through community 
forestry. To address issues related to the spiritual value of the forests, 
they suggested raising awareness about making regular offerings of 
prayers to the local deities and spirits. The groups broadly suggested that 
freshwater quality and quantity in the locality can be improved by 
planting more trees and creating community-based water user groups. 

4. Discussion 

Our study revealed a wide range of forest ecosystem services valued 
by forest-dependent communities in eastern and central Bhutan. 
Ecosystem services provided by forests in Bhutan are recognized as 
indispensable for local livelihoods and as a central pillar of the cultural 
and economic well-being of the country (Sears et al., 2018). The com-
munities in this study revealed greater awareness and concern for pro-
visioning and cultural services than for supporting and regulating 
services, a pattern that has been found in other studies in the region 
(Dorji et al., 2019; Paudyal et al., 2018). This trend might reflect a lack 
of conceptual knowledge of ecological and biophysical processes by 
rural residents (Sagie et al., 2013; Iniguez-Gallardo et al., 2018). Literate 
community members participating in the study did mention regulating 
services and their importance, thus suggesting that some education 
about ecological and earth sciences could raise the general awareness of 
the breadth of services provided by natural ecosystems. 

Our findings suggest an influence of gender on the perception and 
prioritization of ecosystem services in these rural communities. Women 
and men’s focus groups identified 34 services in common out of 45 in 
total, and women consistently identified more services than men, except 
for cultural services. Women also identified nine unique services while 
men had four. Empirical research shows that women are more likely to 
recognize and value regulating services, while men tend to emphasize 
provisioning services (Kalaba et al., 2013; Martín-López et al., 2012; 
Oteros-Rozas et al., 2014). This was not the case in our study, where 
women identified more services in both categories. In concordance with 
Martín-López et al. (2012), we found that women identified more 
ecosystem services than men, but by our analysis the gender differences 
cannot be explained by embedded socio-culture values and prescribed 
gender roles, as they are elsewhere (Fortnam et al., 2018; Rocheleau and 
Edmunds, 1997). We suggest, rather, that the disparities here reflect 
women’s relationship to the forest being based on a more diverse set of 
needs and interests than men’s. 

The other factors that may have an even stronger influence on local 
people’s perceptions of ecosystem services than gender are the avail-
ability of a resource, people’s knowledge of it, their ability and skill in 
accessing it, and their usage of it (Iniguez-Gallardo et al., 2018; Jones 
et al., 2016; Zoderer et al., 2016). For example, essential oils from lemon 
grass and limestone were mentioned only by the communities where 
these resources exist. One women’s group felt that freshwater service 
was increasing due to an increase in their access to water brought about 
by the installation of a water piping system directly from the forest 
source to the village. This supports the notion that local communities 
recognize ecosystem services when both the potential service from na-
ture (stock) and the demand by the beneficiaries (flow) exist (Jones 
et al., 2016). The concept of a socio-ecological system, where nature and 

Table 5 
Direction and strength of perceived changes in the priority ecosystem services in the past decade, with the number of groups mentioning, by gender. The scale 
represents the strength of change, with negative representing decrease, zero as no change, and positive as an increase in availability and quality.  

Trend Women Men 

− 2 − 1 0 +1 +2 − 2 − 1 0 +1 +2 

Habitat/Supporting services 
Soil productivity  3 2    4 1   
Provisioning services 
Freshwater  4   1 1 4    
Timber 1 4     5    
Construction Stone  3     2 1   
Regulating services 
Fresh air  4 1    4    
Carbon sequestration  1         
Pollination  1         
Local weather regulation       1    
Cultural Services 
Spiritual and religious value         1  
Birth and guardian deity          1  

Table 6 
Perceived ecosystem services management intervention by local communities.  

Priority 
ecosystem 
services 

Perceived threats Management interventions 

Timber Deforestation, resources 
exploitation, regeneration 
failure 

Revise and strict regulation of 
resources supplies 
Establish community-based 
water user groups 
Create awareness 
Local people empowerment 
through resources ownership 
and management 
Plantation 
Prevention of forest fire 
Revering and regular offerings 
of prayers to deities and spirits 

Freshwater Deforestation, resources 
exploitation, regeneration 
failure, climate change 

Construction 
stone 

Resource exploitation 

Fresh air Deforestation, resources 
exploitation, lack of 
awareness, climate change 

Pollination Deforestation, resources 
exploitation, lack of 
awareness, climate change 

Local weather 
regulation 

Deforestation, resources 
exploitation, lack of 
awareness, climate change 

Soil productivity Deforestation, resources 
exploitation, soil erosion 

Carbon 
sequestration 

Deforestation, resources 
exploitation, Lack of 
awareness, climate change 

Spiritual values Lack of awareness 
Birth guardian 

deity 
Lack of awareness  
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society meet, can help to provide an accounting of the stocks and flows 
of ecosystem services. 

Of note is that the participants around the Kekhar working scheme, 
which is the most recently designated and smallest FMU in the study, 
identified the most services. This heightened familiarity with the forest 
services may be due to the communities’ better access to the forest area 
prior to its more recent formal designation as a working scheme. Re-
strictions imposed by a formal FMU status may eventually erode the 
perceptions of the importance of the forest, as villagers turn elsewhere to 
meet their needs. 

The provision of freshwater was of serious concern to the men from 
Lingmethang, who attributed it to two things: the evaporative rate of 
concrete water storage structures and the extraction of timber from 
upstream local forests. The perceived decline of water availability from 
FMUs could be attributed to the gradual removal of trees and small 
deforestation events, but confirming this hypothesis will require 
detailed qualitative and controlled studies. While there is no doubt that 
forests regulate water flow from upstream to downstream through water 
retention and flow regulation, and that water quality from the intact 
forest is better in the undisturbed forest compared to the deforested area 
(Qazi et al., 2017), there is considerable debate around the causal links 
between the quality of forest cover and freshwater provision (Gilmour, 
2014). The impact of tree removal or deforestation on water provision 
depends on the initial forest condition, the intensity and scale of the 
disturbance, and a host of other factors (Molina et al., 2012; Goeking 
and Tarboton, 2020). Studies have shown that forest stand removal can 
increase water yield initially, but that in the longer term, with the 
regeneration of trees, water yield decreases and stabilizes (Moore et al., 
2005). A study in northeast India, with similar mountain ecosystems to 
these in Bhutan, revealed that annual baseflow of water in the undis-
turbed montane oak forest had a higher yield compared to a deforested 
area (Qazi et al., 2017). 

The status of belief systems can also influence the perception of 
ecosystem services. In this study, services associated with animistic and 
shamanistic beliefs were perceived as important across the communities. 
Worship of Yul lha and Btsen – the deity of a place – in sacred peaks, 
mountains, rivers, lakes, and trees are found in numerous localized 
forms (Pommaret, 1994; Phuntsho, 2013). The protection or wrath 
afforded by these deities can affect people through floods, drought, good 
or bad harvest, and success and failures. Setting aside sacred sites for the 
deities and performing rituals and other forms of worship are made by 
residents to ensure harmony with these deities (Phuntsho, 2013). Beliefs 
of supernatural protection and penalties assure the protection of these 
sacred places through restriction of access for development or extractive 
activities. These sacred places in the landscape serve as important res-
ervoirs for ecosystem services, as they have been shown to be more 
intact in contrast to adjoining non-sacred places (Ormsby and Bhagwat, 
2010). 

The Forest Act 1995 mandates that Bhutan’s public forests are 
managed for a sustainable supply of both commercial and subsidized 
rural timber through sustainable logging and management for multiple 
ecosystem services. Nevertheless, local perceptions of the forest sites 
under study were that the ecosystem services from these FMUs were 
largely declining. The perceived decrease of ecosystem services by local 
communities is a cause for concern since the changes affect not only the 
ecosystem integrity but also the socio-political and economic advance-
ment of the local communities and the entire nation (Dawson and 
Martin, 2015). The forest management plans for FMUs prescribe silvi-
cultural systems designed chiefly to ensure sustainable supply of timber 
to meet public demands through annual harvest limits and assisted 
regeneration after harvest. Nevertheless, study participants related a 
decline in their own access to forest resources through excessive harvest 
of productive timber by local and neighboring residents and the logging 
company, all of whom have legitimate rights to claim trees in the FMU 
(DoFPS, 2017). Study participants suggested that increasing unplanned 
public and private demand, even if lawful, coupled with incidences of 

pests and disease and forest fires, have caused a decline in their own 
access to timber resources. This calls attention to the need for compre-
hensive evaluation of the effectiveness and suitability of the existing 
management plans and their implementation, access rights, and harvest 
strategies for these forest areas. Others have made similar calls for 
validation studies in Bhutan (Chaudhary et al., 2017; Dorji et al., 2019; 
Sears et al., 2018) and across the eastern Himalayas (Chettri et al., 
2010). 

Community perception of the declining timber quantity and forest 
quality are congruous with reports that almost a quarter of Bhutan’s 
production forests are degraded (WMD, 2017), and that deforestation is 
especially prevalent in the eastern and southern districts of the country 
(Bruggeman et al., 2016). Over-harvest of forest resources can be 
attributed in part to higher timber demand from Bhutan’s rapid socio- 
economic progress and urban development (Walcott, 2009). Bhutan’s 
forest ecosystems are also vulnerable to forest fires, especially with a 
drying climate in the region (Vilà-Vilardell et al., 2020). Green tech-
nologies, including wood processing innovations that increase produc-
tion yields, and sustainable forest management are necessary to ensure 
these outcomes. Bhutan’s commitments to maintaining at least 60 
percent forest cover and to remaining carbon neutral (or negative) in 
perpetuity are also positive developments (Yangka et al., 2018). 

Participating communities felt that the productive capacity of FMU 
forests could be enhanced and forest ecosystem services degradation 
could be reduced by strict enforcement of forest access and management 
rules, increasing public awareness and engagement on issues related to 
ecosystem services, and increasing people’s participation in local forest 
management planning processes. Participants’ call for improved and 
decentralized management of the FMUs suggests that they feel that they 
should share in the governance of those forests. 

5. Conclusions 

Our research is the first to look specifically at community perceptions 
of ecosystem services in commercially managed public forests in Bhutan, 
and as such can serve as a pilot for future studies that focus on other 
parts of the country and other forest types. This study, in which com-
munity members identified a total of 45 ecosystem services provided by 
publically managed forests, supports the notion that local forests in 
Bhutan support community livelihoods and well-being through the 
provision of ecosystem services (Dorji et al., 2019; Sears et al., 2018; 
Tshering et al., 2015). Participants identified a close association be-
tween the forest and spiritual well-being, expressing a belief that they 
are blessed by the spiritual elements of forests with multiple ecosystem 
services. While no specific patterns of gender-differentiated recognition 
of services were detected in the services identified, women identified 
more ecosystem services than men, including more unique services, 
indicating perhaps women’s greater reliance on or at least perceived 
dependence on forest services. 

In this study, we considered gender and association with a specific 
FMU as two factors that could influence people’s perceptions about 
forest ecosystem services. Other influential social, cultural, and eco-
nomic factors that could be considered in future research include par-
ticipants age, level of education, livelihood activities, and degree of 
spirituality (Moutouama et al., 2019; Zhang et al., 2014). We also 
limited the scope of our study to five out of the 21 FMUs in the country, 
and only in mid-elevation forests in central and eastern Bhutan. 

We recommend that the perceptions of forest ecosystem services 
expressed in this study should be taken as hypotheses to be tested 
empirically through biophysical and economic assessments. Services 
such as timber, freshwater yield, and soil productivity can be assessed 
empirically, which could help to identify causal links between man-
agement activities and the actual status of the forest ecosystems and can 
help to test people’s perceptions (Sears et al., 2018). Should the results 
of empirical studies not measure up to targets defined in the forest 
management plans, adjustments can be made in future management 
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planning and activities. We also recommend educational outreach to 
villagers about the concept of ecosystem services and assessment prac-
tices to prepare them to contribute to their oversight of public forests. 
Given the widespread use of the ecosystem services conceptual frame-
work, and Bhutan’s efforts to assess the value of ecosystem services 
nationally, it is empowering for nature-dependent villagers to under-
stand this way of thinking. 

Empowered with knowledge about the importance of forests, and the 
impacts of resource extraction on the forest, community members can 
serve as the public eye to keep watch over the forest, exercising at least 
informal local governance over these forests. Knowledge about their 
own dependence on forest resources can help local people to be self- 
advocates for their continued access to the forest resources. In short, 
knowledge about their forests can strengthen local people’s participa-
tion in the sustainable management of Bhutan’s forests. 
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