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Introduction 
Tropical conservation was slowly caught up in people's interest after the Brundtland report (1987) & the Rio de 

Janeiro conference (1992). With this, people are more aware of nature's conservation towards the alleviation of 

poverty. The instruments to protect and earn income were integrated conservation, development projects, and 

sustainable forest management. Somehow, the success was scattered, and there is a lack of robust commitment 

when the tradeoffs overwhelm the agenda of conservation and poverty eradication. Therefore, the debate has 

emerged for better conservation paradigms. Favourably, Payment for Ecosystem Services (PES) was an excellent 

call to emerging discussion possessing direct conservation methods (Center for International Forestry Research 

[CIFOR], 2005).  

ABSTRACT 

Since the 1990s, Payment for ecosystem services (PES) has gained a reputation as a 

policy-making tool in the security of environmental resources. In Bhutan, the PES system 

is mainly associated with sustainability and Gross National Happiness (GNH). This study 

emphasizes the peoples' outlooks on water supply issues (such as construction work, 

floating population and future plans) in the Mongar municipality and Yakpugang village, 

where PES has been operational since 2010. The Mongar municipality faces water stress 

during the lean season, whereas the water supply is adequate for the Yakpugang 

community. Questionnaire surveys, focus group discussions, and key informants interviews 

were used. Interestingly, a significant number of Mongar town people mistake improved 

management of water supply for improved availability of water resources. Some of the 

study's findings are i) 80% of the people of Mongar town generally lack a proper 

understanding of water sources, management efforts, and PES approaches; ii) a third of the 

Mongar population stressed the need for a proper scientific survey of water sources; iii) 

Yakpugang people believe that settlements on hills and proper maintenance of 

infrastructure were their key challenges. Therefore, the setup of PES at yakpugang is a 

practical strategy for the restoration of natural resources. Construction of wastewater 

treatment plants, mapping of integrated Themnangbi-Jaibab watersheds, and an in-depth 

technical study on the PES mechanism are in the pipeline list of the policy. 
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Payment for Ecosystem Services has gained popularity since the 1990s as a policy-making tool in conserving 

natural resources. More than sixty countries are in the implementation phase (Salzman, Bennett, Carroll, 

Goldstein, & Jenkins, 2018). It is an emerging tool that relies on innovative approaches like incentives, flexibility, 

voluntarism, and amalgamation of socio-economic reality (Karky & Joshi, 2009). The fundamental goal of PES is 

to benefit people through incentives and protect the existing natural resources to a greater extent. Further, people 

should agree on incentives to minimize the negative issues at source and enhance its benefit to a broader range of 

people (Karky & Joshi, 2009). Globally, PES is applied in four ecosystem services; watershed management, 

biodiversity conservation, landscape management, and carbon sequestration (Kumar & Thiaw, 2013). However, 

the current focusing services are geared towards water, biodiversity, and carbon issues (Prokofieva, 2016). It is 

implemented in many countries like France, Mexico, China, Tanzania, etc. Internationally, the annual payment by 

combined PES is over USD 35 Billion (Salzman et al., 2018). The three PES categories include; Direct payment 

methods; making a deal between the environmental service provider and environment service receiver (Hieu, 

Thuy, & Nam, 2020). For the continuous water supply, USD 45/ha/year is paid for 925ha by Hoteleros 

Guanacaste hotel to protect forests along the Acuifero de Guanacaste basin in Costa Rica (Pegiola, 2008). 

Besides, the watershed scheme of Vittel in France (Perrot-Maître, 2006) and Tanzania, Simanjiro wildlife 

conservation scheme (Nelson, 2008) are examples of direct payment methods (Hieu et al., 2020). 

However, indirect payment methods are associated with a medium of a third party (e.g., a Government 

department) for paying environmental services charges to providers (Hieu et al., 2020). The best examples are the 

hydrological payment program in Mexico (Muñoz-Piña, Guevara, Torres, & Braña, 2008) and the sloping land 

conversion program in china (Bennett, 2008). Other payment mechanisms include the Joint Implementation 

Mechanism (JIM), Emission Trading Mechanism (ETM), and Clean Development Mechanism (CDM) (Hieu et 

al., 2020). 

Though the initiatives are debatable and skeptical globally, many countries implement their respective capacities. 

The countries in South Asia like China, India, and Nepal have already conducted a PES scheme in various 

ecosystem services. One prominent PES scheme is born in the Kulekhani watershed (12,500 ha), belonging to 

Nepal. This watershed is a water source to downstream hydropower plants (92MW) during the monsoon season. 

The plant is peculiar since it relies solely on monsoon rain collated in the reservoir rather than a perennial river. 

Likewise, another pool is stored during monsoon time for the drier season. The upstream community strives to 

extract forest ecosystem products, resulting in forest cover degradation (Karky & Joshi, 2009).  

Moreover, they depend on agriculture and livestock rearing. Therefore, the government has recognized the 

reservoir's decreasing capacity with rapidly increasing sedimentation. In terms of sedimentation, Nepal's 

hydropower plant faces a severe load of 98%. Due to sedimentation's grave concern in the monsoon period, the 

government has considered the Kulekhani watershed's strategic importance (Karky & Joshi, 2009). After that, all 

the households in the watershed's upper region were given proper land-use systems, reforestation, community 
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forest adoption, plantation of fruit trees, and terracing activities. In 2001, the destroyed watershed, 1978-1992, 

was fully recovered. And from the year 2003, the ―Rewarding the Upland Poor for the Environmental Services 

(RUPES)‖ was started under the PES mechanism. Being a win-win project, Village Development Committees 

(VDC) is provided 50% fund, whereas 20% is allocated to the upland settlements. It's a success story, but the 

fundamental critique is still in its infancy and needs to be institutionalized at a grassroots level (Karky & Joshi, 

2009). Although Bhutan has 71% forest cover, the forest and its ecosystem services' value is limited in the 

literature (Kubiszewski et al., 2013 & World Wildlife Fund for Nature, 2017; MoAF, 2016). Still, ecosystem 

services are obtainable in the form of different services. Provisioning services have an excellent connection to the 

income of rural livelihood. Forests provide materials in timbers and non-wood forest products, followed by 

nutrients and fodder for livestock benefits. Basically, the materials for basic needs: food, water, energy, and 

shelter are supplied by the forest. Regulating services by forest has its own role in stabilizing and maintaining a 

proper ecosystem. Soil stabilization with appropriate channelling from water services is aligned in the view of 

forest ecosystem services. The potentiality of creating a microclimate with different vegetation types has vast 

benefits to many creatures. Bhutan's physiography is mountainous by location, and there is no wonder of forest 

services in the prevention and protection of natural disasters like flood, erosion, landslide, and windstorm. 

Besides, it plays a vital role in reducing sedimentation flow to water bodies. Forest provides excellent supporting 

services to all living beings. It can behave as a natural habitat for any kind of flora and fauna. Moreover, 

vegetation helps maintain weather through evapotranspiration, deflection, sunlight usage via leaves, provision of 

shades, and purification of surface and underground water. Most importantly, soil formation and water cycling are 

the best-regulating forest existence services (Ellison et al., 2017). Any harmful activity in the forest can alter the 

benefits, but the study lacks Bhutan.  

Bhutanese rich biodiversity is highlighted as a strength and pride of spiritual and cultural aspects (Royal Society 

for the Protection of Nature [RSPN], 2006). And it is strictly protected by the constitution of law. Natural tourists 

in Bhutan stay longer than cultural tourists due to the mesmerizing landscape driven by pristine nature (Gurung & 

Seeland, 2008). It is obvious to have good quality water with rich vegetation cover. Water plays a critical role in 

every creature's life, starting from drinking, bathing, and irrigation to hydropower. The water in wetland and 

water bodies provides a regulating service. Many aquatic species are surviving with the help of water content. As 

the water tower of Asia, the Himalayas have many glaciers, ice, and snow cover (Namgay, Millar, Black, & 

Samdup, 2014). Likewise, freshwater in forest cover has a positive impact in an upper stream locality. Every 

public knows the importance of forests in water sustenance. Some Bhutanese people reveal the drying of springs 

with deforestation (Gilmour, 2014) and changing climate. Contradictorily, some shreds of evidence prove the 

forest increment as a factor of a water crisis. More trees are directly connected to more evaporation (National 

Research Council, 2018) which in turn sucks humongous water from soil during lean seasons (Gilmour, 2014). 

However, such studies are lacking in Bhutan in the current context. Water is used in many fields, and its shortages 
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concern nations. Bhutan is mountainous by nature, and most of the water sources are directly dependent on a melt 

of glaciers, ice, and snow covers (Asian Development Bank [ADB] & National Environment Commission [NEC], 

2016a). Water resources play a crucial role in Bhutanese living society and the entire world. It is used for 

agriculture purposes, drinking, laundry, forestry, and hydroelectricity. Being an agrarian country, water is 

considered a driving factor to socio-economic development. According to a percentage, 62% of the rural 

population is highly dependent on agriculture favoured by adequate water (National Statistics Bureau [NSB], 

2018).  

Additionally, adequate water resources make a good economy for a nation. Unique to the entire world, traditional 

water use for religious purposes is mesmerizing. Starting from newborn babies to death, water is used for 

different roles. Currently, water resources serve as a linchpin of the country's economy via electricity generation. 

Interestingly, Bhutan possesses one of the maximum per capita water availability globally, i.e., 109,000m3 (NEC, 

2016a; NEC & Ugyen Wangchuck Institute for Conservation and Environmental Research [UWICER], 2017). 

There are no alternatives to water usage, but every individual considers it a priceless commodity until its absence 

tortures living. So, its importance is evergreen, and future development goals are achievable. It is highly 

beneficial in hydropower sectors aside from agriculture. At the current rate, hydroelectricity generation is around 

10,000mw, but it may increase further in the coming days. Not only hydropower and agriculture, but water is also 

essential for recreational activities, whereby the ecosystem of biodiversity is maintained well (Brown & Bird, 

2011). Strengthening its uses could be used in industry and factory development. Payment for Ecosystem Services 

is a new concept in Bhutan, and a few pilot projects were demonstrated. With the feasibility study done by Forest 

and Agriculture Organization (FAO) and watershed Management Division, 2009, Bhutan has gained the 

confidence to tackle the PES initiative. Strikingly, Bhutan possess 71% of forest coverage, and it was an excellent 

signal to the integration of the PES mechanism (Kubiszewski et al., 2013 & World Wildlife Fund for Nature, 

2017; Ministry of Agriculture and Forests [MoAF], 2016), alienated from Bhutan's constitution, "a minimum of 

60% of the land must be maintained under forest cover in perpetuity". Therefore, the forest ecosystem services 

are highly rewarded, and most importantly, mitigation to climate change is a sensational highlight to the whole 

world. Uniquely, Bhutan is a carbon-negative country where its emission is doubly sequestered by its forest 

coverage. Today, water has a good scope in the research sector of Bhutan. Currently, it's been enervated by a lack 

of expertise and technology. Government preferences for safe drinking water facilities were the long-term 

objectives. Somehow, the climate change reality nexus with increasing population has intensified water 

consumption in urban areas. Accordingly, water challenges solution has entered into the policy like payment for 

ecosystem services (PES) which is professionally challenging with limited in-depth studies. Without prudent 

management of forest is a failure to the provision of ecosystem services. It is significant to disseminate forest 

service’s benefit to the public's view rather than a monopoly outlook by officials. 
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Literature Review 

As the environment covers all surroundings, the forest constituents are apparent. Unlike other developing nations, 

Bhutan's forest cover and protected areas are near intact (Brown & Bird, 2011). The goals of forest conservation 

are strictly achieved by several acts, decrees, and policies. This allows park officials to handle the matter very 

quickly. Some of the park's management plans are zonation and integration of conservation projects. The role of 

park zonation is to manage forest biodiversity without the total ban of forest services to the nearby community. 

Besides, there is a core zone, multiple zones, and buffer zone (Brown & Bird, 2011). No human activities are 

allowed to perform in core zones while multiple zones are entirely opposite. Multiple zones allow people to dwell 

within and carry socio-economic works like agriculture, grazing, and forest product use. But, buffer zones are 

mainly meant to protect margin-protected sites (Brown & Bird, 2011). It permits the use of limited natural 

resources (Zurick, 2006). Likewise, Bhutan has commenced the PES strategy in 2010 to conserve and protect the 

forest ecosystem, providing the ambient atmosphere's best services. It consists of buffer zones, protected areas, 

and production sites to avail the proper assistance.  

Bhutan has a diverse range of forests, unlike other Asian countries. Most woods are extensive and intact while 

found fragmented by farmlands in other countries. Generally, Bhutan's forest is rarely disturbed by human 

settlement, and if it does, it happens occasionally (Zurick, 2006). Today, a country has 71% of forest cover 

(Kubiszewski et al., 2013; MoAF, 2016; World Wildlife Fund for Nature, 2017), which is alienated from Bhutan's 

constitution, "a minimum of 60% of the land must be maintained under forest cover in perpetuity"(RGoB, 2008). 

Therefore, the forest ecosystem services are highly rewarded, and most importantly, mitigation to climate change 

is a sensational highlight to the whole world. Besides, Bhutan is a carbon-negative country where its emission is 

doubly sequestered by forest intensively due to good forest coverage. An intact forest has tremendous significance 

in providing forest ecosystem services like water, prevention, and protection from disasters and services related to 

timber and non-timber products. Water conservation is highly driven by good forests in a region of a watershed 

(Jenkins & Schaap, 2018). Without the excellent coverage of the forest area, it would be a significant burden for 

living species to get a good amount of water. It helps infiltrate, seepage, percolation, recharge groundwater, plant 

growth, micro-climate, and perennial spring flow maintenance. Moreover, high and low altitude wetlands play a 

critical role in water purification in the presence of bushes and scrubs. It would be highly challenging to conserve 

water resources if there is a lack of good forest cover in a terrain landscape (Jenkins & Schaap, 2018). Therefore, 

the forest is the main factor that keeps water resources healthy rather than exploitation.  

Seemingly, Bhutan has one of the most abundant per capita water in the world regime (109,000m3) (NEC, 2016a; 

NEC & UWICER, 2017) with 73,000 million m3/year as an estimated mean annual discharge (NEC, 2016b; 

Tsheringtt, 2016). High altitude Glacier Lake and wetland were the primary sources of water origin. In line with 

it, a perennial stream, thick snow cover, hardy ice-cape, freshwater lakes, rivers, and groundwater were the 
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significant resources (ADB & NEC, 2016a). According to an analysis done by LandSat images (2010), Bhutan 

has 885 clean ice and 50 Debris covered glaciers which have covered 642 ± 16.1 km2 areas (ADB & NEC, 

2016a). The glacier's total number is 677, and 2674 is the glacial-fed lake (Dorji, 2013), which serves as a 

continuous river system reservoir. As a result, 1.6% of the country's land is under glaciers, lakes, and ice, ranging 

from 4,050 to 7,230 masl. Similarly, glacial and high altitude wetlands account for 10% of the surface cover 

associated with the continuous flow (ADB & NEC, 2016a). The high altitude water source is counted, but the 

low-lying wetlands consider its water resources. Therefore, Bhutan has recognized two RAMSAR sites, i.e., 

Khotokha and Bumdelling (Phobjikha is just endorsed), 3,027 wetlands, including glacial lakes and marshes 

(Wangdi & Sherub, 2013), and 77,493 acres of temporary wetlands as paddy field (Gross National Happiness 

Commission [GNHC], 2013). The recharging of the freshwater lake and river system is incessantly fed by melting 

glaciers, snow, and rainfall. Additionally, the summer monsoon triggers humongous rain from the Indian Ocean 

and the Bengal region. Southern foothills are the primary receiver of precipitation with 4000-5000 mm, while 

central mountains encounter 700-2500mm. Meanwhile, Bhutan's northern part receives less rainfall between 700-

1000mm (NEC, 2007). Additionally, there are five central river systems year-round as; Drangmechhu, Amochhu, 

Wangchhu, Punatsangtshuu and Manas. All rivers flow from the extreme north to Indo- Gangetic plains.  

Bhutan's location is mountainous by nature, and underground water extraction is still in the infancy stage. Mainly, 

people depend on the surface water, streams, spring, ponds, lakes, and rivers due to their easy accessibility 

(Tsheringtt, 2016; NEC, 2016a). The macro-level of water quality is categorized as good since it has minimal 

salinity, high dissolved oxygen, low conductivity, and a slightly alkaline taste. However, human activities likely 

degrade water quality on a localized scale. Bhutan uses fast-flowing rivers for the generation of hydroelectricity. 

Power generation's ability is seen as 30,000 MW, but only 1616mw is achieved in 2017, supplying power over 

94% to all Bhutanese households (ADB & NEC, 2016a). According to WRMP (2003), the non-consumptive 

water for hydropower generation was 6700 million cubic meters in 2002. It has projected 16,600 million cubic 

meters in 2012 and 26,900 in 2022. Consequently, Bhutan achieved huge benefits after the 336 MW Chukha 

hydropower project in 1986- 1988. The revenue was generated by exporting electricity to India and thus realized 

the potential of fast-flowing rivers in mountainous landscapes (Tshering & Tamang, 2004). Interestingly, the mini 

and micro hydropower project has all the internal necessary power supply. Bhutan's hydropower project is 

currently considered the linchpin of the country's economy. And it accounts for 23.19% of the country's revenue, 

with 14.15% in the GDP sector (NSB, 2014). The increasing demand for India's electricity use has doubled by 

1990-2011, making its future insecure and difficult (United States Energy Information Administration, 2015). 

Bhutan has created an excellent platform to generate more revenue through future hydro projects. Further, Bhutan 

has initiated punatsangchhu-1 (1,020mw), Punatsangchhu-2 (1000mw) and Mangdechhu (720mw) hydropower 

projects, and many are in the pipeline.  
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According to the Water Resources Management Plan (2003), the primary water consumptive sector was 

irrigation, livestock, industrial, and municipal. The estimated total water consumption in 2002 was 22 million 

cubic meters which are further projected to rise by 516 and 541 million cubic meters in 2012 and 2022, 

respectively. Bhutan has an agricultural economy, and 62% of the population depends on agriculture (MoAF, 

2019). Only 7 percent of the land is arable, out of which 2.83 percent is under cultivation (MoAF, 2020). The 

landscape morphology is the most significant constraint in farming activities, resulting in water supply variation 

due to rugged terrain and forested hills. Although farming is subsistence, it is modestly secure for a country's 

livelihood. Rural prosperity and poverty alleviation are positively tackled through the agriculture role strongly 

supported by adequate water. Therefore, Bhutan is not a water-scarce country. Additionally, water plays a crucial 

role in lifting the agro forestry sector, which helps boost the country's GDP. Irrigation works were highly 

promoted in 2013, with 2,583 km of the channel covering 80,847 acres, helping around 46,096 households 

(MoAF, 2015). Besides, 119 MT of fish production increased in 2014 by a hundred percent compared to the 

previous year with 55MT (MoAF, 2015). 

 

Challenges of Water in Bhutan 

The shortages of water in Bhutan are not due to the lack of water resources. Bhutan has abundant water resources 

(70,576 million cubic meters per year) (NEC & UWICER, 2017); however, access to every corner of the land is 

difficult. Most water flows through gorges and ravines, while human settlements are located in the hilltops and 

slope areas (ADB & NEC, 2016a). Therefore, the paradox of paucity amid plenty is not surprising (NEC & 

UWICER, 2017). The increasing population is the primary concern in the coming days. Seemingly the pressure is 

being felt on the water by agriculture, animal husbandry, industrial growth, and domestic uses. However, climate 

change induced by global warming will further deteriorate water issues in the future. Bhutan has one of the high 

freshwater systems globally, and recently the climate impacts are being felt from deglaciation. Not only has the 

matter, but variation in rainfall's spatial and seasonal pattern has marked its significance. Therefore, some areas 

are favoured with high water accessibility, while the opposite happens in other parts. The issue might be due to 

the drying of water sources and developmental activities near water bodies (Hoy, Katel, Thapa, Dendup, & 

Matschullat, 2016). Besides, the diversion of rivers for various activities can hamper water availability. It is also 

associated with collecting unlimited boulders and sand from the watercourse vicinity. Moreover, the impacts from 

automobile workshops, household waste, and storm water cannot be escaped. Generally, significant challenges 

are associated with shortages of expertise in the water field-driven more by coordination and communication gaps 

among Institutes. Many incidences also happen in mismatched power regimes (NEC & UWICER, 2017). Some 

technical issues lag in terms of the proper weather station and pipeline system.  

Around 62% of Bhutanese people depend on agriculture as their income source (NSB, 2018). The water 

requirement in agriculture work is mandatory, but the intervention is doubled by a shortage of technology and an 
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unstable landscape. Minimal people pay good respect in farming, and consequently, labour-power is another 

rampant issue. Unfortunately, the climate-smart agriculture concept is still in its infancy in many parts. And some 

systems like lift irrigation and groundwater exploration are still lacking. We can find a few drip and sprinkler 

methods, but it is located in the patch of dzongkhags. All in general, technical issues are dominant features of 

water challenges. Bhutan's water issues are a recent phenomenon, and it is aggravated by increasing population, 

industrialization, urbanization, and lifestyle changes. The water shortages are rampant during a dry season with 

maximum evaporation, while the glaciers melt during a wet season due to rising temperatures (Hoy et al., 2016). 

Seemingly, the problem is further going to intensify with the changing climate. Thus, knowing the watershed area, 

utilization, and level of people's appreciation should be assessed. 

 

Institutional Framework in Management of Water in Bhutan 

All the common pool resources are under the regulation of state law. It includes mineral resources, rivers, lakes, 

and forests (Article 1 (12) of the Constitution of the Kingdom of Bhutan) (NEC & UWICER, 2017). Similarly, 

the State looks after water resources in any circumstances (NEC, 2011). Many plans and approaches have been 

framed for water resources, like the National Integrated Water Resources Management Plan (NIWRMP), 

Integrated System, Basin Management Approach, and River Basin Management Plan, followed by a cross-sectoral 

process (NEC, 2007). Mostly, the National Environmental Commission (NEC) is the competent authority in 

managing water resources. It is headed by the local government in the small locality and under the different 

ministries, MoWHS, MOAF, MoH, and MOEA (NEC, 2011). They must function under the provision of water 

policy (2003), water act (2011), and water regulation (2014). Integrated water resources management results from 

all water policies, acts, and regulations (NEC, 2016c).  

IWRM was adopted in the water act, 2011 to keep water secure for current and coming generations. The approach 

should manage water sustainably, socially equitable, and economically efficient. Therefore, the water act (2011) 

requires competent authorities and the National Environment commission's secretariat to update the National 

Integrated Water Resources Management Plan (NIWRMP) for the development of better water resources (NEC, 

2016c). In 2014, NEC came up with water regulations to strengthen the institutional capacity to make the IWRM 

vibrant. Moreover, climate-related issues are categorized under the IWRM approach (NEC & UWICER, 2017). 

There are five essential dimensions and 57 indicators under the water security index, ―Rural drinking water 

supply and sanitation; Economic Water Security; Urban Water Security; Environmental Water Security; and 

Disaster and Climate Change Resilience‖ (NEC & UWICER, 2017). Water being state property, nobody has the 

right to abstract without prior approval from NEC. A specific candidate needs permission for environmental 

clearance (EC). Otherwise, the person has no right to extract water except for domestic usage, irrigation schemes, 

small-scale drinking, small water mills, or prayer wheels. If the water suffices for the primary purpose, it is used 

in agriculture, energy industry, tourism, and recreation (NEC, 2007). However, the concerned Dzongkhag 
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administration and gewog officials have some right to permit since they follow the government's directives (NEC 

& UWICER, 2017). The availability of a large per capita water region has no right to block the complete water 

flow. A must maintain a constant flow of water as an environmental flow at all times. It must support and 

conserve the downstream riparian ecosystem. Moreover, flora and fauna are being taken care of. Therefore, 30% 

of the water flows during the lean season in any construction site like hydropower (NEC & UWICER, 2017). It is 

strictly prohibited to dump the waste in water bodies. And the discharge of any effluents is a serious concern that 

needs proper treatment (RGoB, 2011). Only three dzongkhags possess sewage treatment plants with a large 

population. They are in Thimphu, Phuntsholing, and Gelephu. Before releasing the water to the mainstream, the 

concerned officials check and confirm the water standard. The treated water is advisable to use by downstream 

locality, and the concern level is not an issue. However, every developmental activity near the beds and banks of 

the watercourse needs an EC. Further, the place should be restricted by the buffer zone, 100 feet from water 

bodies (NEC & UWICER, 2017).   

 

Watershed Management in Bhutan 

Every aspect likely to influence water quality and quantity flow from the watershed region is called watershed 

management (NEC & UWICER, 2017). The need for a good watershed is an essential factor to a sustainable 

livelihood. There are around 186 small watersheds in Bhutan, and almost all are in a healthy state. The increasing 

pressure from the anthropogenic activity and livestock population slowly affects the watershed region. Bhutan 

had explored a few watershed areas like Wang watershed Management, Lingmutey watershed, and Gamri 

watershed. In 2009, the Department of Forest and Park Services under the Ministry of Agriculture and Forest had 

established a separate Watershed Management Division (Tshering, 2011). The Watershed Management Division's 

(WMD) principal mandate is to assess the watershed characteristics and classify them into degraded or critical 

groups. All drinking-related water issues, flood protection, irrigation & hydropower sector challenges were 

supported by WMD. At the district and local level, the social forestry department facilitates their forest area and 

lets them honour stewardship in the sustainable use of forest resources (Food and Agriculture Organization [FAO) 

& Royal Government of Bhutan [RGoB], 2009). Nevertheless, all mitigation activities and influencing externality 

factor roles are carried by the WMD. The proper assurance of goods and services for the management task is their 

mandate (FAO & RGoB, 2009). Both capacity building and coordination are highlighted for the monitoring of 

WM activities. Besides, innovative sustainable financial mechanisms and payment options for ecosystem services 

(PES) have been put into the scene. REDD+ management plans have been scaled up, and, moreover, the wetland 

and Ramsar site have been given the focus (Tenzin, 2016). Further, the irrigation sector is supported by the 

government in technology and the necessary equipment. The revise and review policy towards irrigation is 

prospering to a better future. 
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Economic Incentives & Payment for Ecosystem Services Pilot project in Bhutan 

Bhutan is new to such a mechanism, and a few numbers of the pilot project were demonstrated. With the 

feasibility study done by FAO and watershed management division, 2009, Bhutan has gained the confidence to 

tackle the PES initiative. Besides, irrespective of enthusiasm, people of downstream localities (e.g., Mongar 

town) already sense forest degradation in the upland region (Yakpugang village) (FAO & RGoB, 2009). 

Consequently, the issue was raised in the district meeting, and its verdict was further conveyed to higher 

authorities. Therefore, it finally comes to a consensus for PES (2010) strategy by WMD under MoAF. Out of 

several pilot projects, Mongar's PES has been officially integrated with the community forest of Yakpugang and 

signed in 2010 between the environment service provider and recipient's group. Its actual operation was started in 

2011 with technical support from SNV. The existence of the Yakpugang community forest has favoured 

institutional and operational costs to environment service buyers. Otherwise, the actual projected drinking water 

value is Nu. 4.759 Million Per year (Norbu, 2012). There is no possible payment method, and the payment system 

was adopted with mutual negotiation among the environment service provider group, the facilitator (government 

officials), and the environment service recipient's group. The final consensus was Nu 52,000 per year, whereby 

the hospital has no payment system in the first phase. The contract was signed for three years in the first phase, 

i.e., from 2011-2015. Then it was again renewed for five years till 2020 with the same payment. However, the 

hospital has signed in the second phase for PES with Nu 50,000 per year. After 2020, the new agreement was 

signed (2021-2019) with a pay revision amounting to Nu 178,200/yr from town and 50,000/yr from the hospital. 

Until now, the PES scheme is functioning well with adequate protection of the watershed area.  

However, pilot projects in phobjikha (PES), ecotourism-centred project, and hydropower project of Woochhu, 

Paro, are not in progress due to shortage of funds and difficulty in advocacy programs. Besides, the data are 

insufficient with the lack of proper design. There is no doubt of implementing the project in the future with 

possible factors which have hindered currently. The benefits of initiating PES will further boost the country's 

socio-economic activities, enhance water regulatory services, healthy biodiversity, aesthetic scene for wealth, and 

increase carbon neutralization (Norbu, 2012). After the operation of PES in Yakpugang, Mongar, numerous ideas, 

confidence and lessons were gained by concerned officials. Besides, the existence of community forests has an 

immense boon to the setup of an institutional mechanism. It offsets financial crisis and management activities to a 

more considerable extent. Due to the PES scheme, three out of four GNH pillars were smoothly inculcated 

without much effort. Environmental conservation is made crystal clear upon signing a contractual agreement 

between service providers, users, and intermediaries. Likewise, the nomination of the community chair, treasurer, 

and secretary to properly manage watershed sites is linked with good governance. PES's establishment follows the 

sustainable path where all forest ecosystem services are maintained well with excellent flow. So, the protection of 

watersheds within a community forest and its services (water) is associated with payment. It leads to the 

fulfilment of sustainable and socio-economic development in rural places. Most significantly, people know the 
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value of forests towards the prevention and protection of natural disasters. Being a developing nation, it is an 

arduous task to challenge with sophisticated technology. And financially, it creates havoc to prosper at the desired 

range. Therefore, forest ecosystem services are much more effective than deepening into advanced technology, 

with no surety.  

Communication plays a critical role in the enrichment of a smooth implementation programme. It must be updated 

upon need, and people's views are mandatory to keep a robust system. Besides, the capacity building of both 

stakeholders and community people is significant. To gear up, proper in-depth study and collation of watershed 

information (recharging capacity, discharge flow rate, and water table system) are demanded. Moreover, 

concerned officials have to develop a prudent strategy of payment services rather than negotiating with 

estimation. And importantly, the public must be informed well by stating; PES is not a complete panacea to water 

shortage issues. It is meant for conservation and addition to proper flow rather than the total destruction of forest 

resources. Similarly, it is necessary to reveal water users by saying; paying money and services from the forest is 

not like buying stuff from shops. It needs time and a favourable condition to be maintained. Consequently, a 

professional knowledge and awareness program is highly required to smooth workflow. Further, Bhutanese 

officials must compare and grasp the information from the PES system of Yakpugang. There are many feasible 

sites in Bhutan to undergo the PES scheme. Somehow, the lack of proper study, technology, expertise, and 

economy are the most tremendous blow to its setup. Nevertheless, Yakpugang and Mongar municipality regions 

have vital importunate to the nation's eye. It's the first pilot project supported by the Netherland Development 

Organization in collaboration with WMD. Depending upon the assessment of PES in Yakpugang, it will set 

baseline data and structure examples to many places in the future. Therefore, it is very essential to study existing 

schemes and their upgrading tactics. 

 

 

Materials and Methods 

Study Sites 

Mongar Geog under Mongar dzongkhag is located at coordinates of 27° 16' 37° N, 91° 14' 02° E with an area of 

77 sq. km (RGoB, 2018). It has an elevation of 1542- 1600 masl. The Gewog is the most urban and falls under the 

jurisdiction of Mongar municipality except for a few villages at the southern Gewog boundary. The Gewog centre 

itself is located near Mongar town. There are six Chiwogs in the gewog. Phosorong chiwog lies within the 

Mongar town, while Kidheykhar and Wengkhar-Yakpugang are 4 km and 7 km from Monger municipality 

(Election Commission of Bhutan, 2011). Mongar municipality is located in the eastern district of Bhutan, and its 

coordinate points were 27°16'36°N, 91°37'02°E at 1490- 1605masl with an area of 0.94 sq. km (MOWHS, 2008). 

It falls under Mongar Gewog, which is further under Mongar District. The average temperature is 18 degrees, 

while it receives 906mm as an average annual rainfall (NEC, 2018). Mongar district people grow maize, rice, and 
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lemon grasses, but not in the municipal locality. The challenges of water shortage in Mongar town are not new 

issues. Moreover, it has been a trend, and the rising population is pertinent (NEC, 2018). The municipality has 

1020 households (Choden, 2020) benefitting from the PES scheme. Moreover, Regional Referral Hospital, four 

schools & periphery villages are located within the municipal area zone and addendum to the increasing water 

consumption population. The majority of the town buildings were rented by civil servants and others who do 

commercial works.  

Similarly, the Yakpugang community/village is 7 km away from Mongar town, and it falls under Mongar Gewog 

and District. Yakpugang village is located on a gentle slope with coordinate points of 27°15'08°N, 91°16'34°E at 

1800-3200 masl. The village covers an area of 4.76 sq. km, and it has 113 households comprising upper 

kidheykhar village in the name of PES. Most of the village's living people are farmers who used to work in life 

sustenance. However, the issue of water scarcity and shortages are rarely found. All water supplies to the 

municipal area is extracted from the yakpugang region associated with a community forest comprising 638 acres 

of the watershed area. They have different water sources irrespective of dependency on the same basis as the 

municipal territory. Strikingly, the settlement at the sloppy hill is highly prone to soil erosion and landslide during 

monsoon. Therefore, a sustainable land approach is the priority of village inhabitants for better protection from 

natural hazards. Mongar Municipality & yakpugang community under Mongar District & gewog were selected for 

the comparative study. It presents each region with water resources, management strategies, distribution, supply, 

challenges encountered, & the water governance process. It includes contextual factors like demography and past 

to present trends of water scenarios. Given map in figure one is basically the study sites that are vividly shown by 

legend. Out of three pilot projects of PES, the drinking water project of yakpugang has been selected and 

implemented for around nine years. It is the first of its kind in Bhutan and, moreover, the first joint conservation 

scheme. 
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Fig. 1 Study area map; Mongar town & Yakpugang village 

 

 

Data collection and Analysis 

Secondary Data 

From 1020 households (Choden, 2020), 61 households were randomly selected from the town area, while 35 

respondents were interviewed from 113 households of Yakpugang (Choden, 2020). The literature task is handled 

with careful proofreading, and all the relevant papers were selected out of the best journals. The reports on the 

PES of Bhutan and international practices were primarily assessed for my understanding and updates. Regarding 

the maps, it has been lent from Mongar Divisional office. All the data related to water treatment plant and 

reservoirs capacity were lent from Mongar municipal authority. However, there is limited data on water 

measurement during peak and lean seasons. Consequently, there are challenges in defending its literature work. 

Primary Data 

The sampling methods followed were random, and the respondents were interviewed using a semi-structured and 

open-ended set of questionnaires. Before starting my survey, it was presented to a few people in the town and my 

friends. As per their response, the structure was simplified based on their understanding. The format of primary 
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data collection has included both qualitative and quantitative methods. It includes participatory rural appraisal 

techniques such as focus group discussions (FGDs), key informant interviews (KIIs), and field observations. As 

many as 61 respondents were interviewed within two weeks of February month 2021, a well-structured 

questionnaire. All data information was meticulously noted in the process of the interview without any 

manipulation. To avoid biases, the places near the core town zones are equally surveyed. Similarly, all the 

required households were surveyed for necessary information in the Yakpugang community. 

 

 

Table.1 sampling methods and data collection techniques 

To supplement primary data, interviews were done with 9 FGDs (7 mixed groups, 2 females) and 12 KIIs in the 

municipal area. In Yakpugang village, 7 FGDs (5 diverse groups, 2 females) and 4KIIs were conducted. Most of 

the information and data are asked through Dzongkhag Municipal Heads, Regulatory officers, Forest officials, 

Engineers, Plumbers, Hoteliers, Businessmen, Restaurant owners, Water caretakers, Tsogpa, and Chair of the 

community forest, Yakpugang village. One of the main challenges during the survey was a frequent interruption 

in the process. This leads to fluctuation in the flow of information, and the time consumption is more. Regarding 

the questionnaires setup, it is a sequence by household information, the importance of water in life and culture, 

awareness of linkages between forest management and water, perceptions regarding water supply and 

management in urban and rural areas, Perceptions regarding payments, particularly in the context of sustainability 

of services and environmental protection. The data were examined descriptively and inferentially using Statistical 

Package for Social Science (SPSS) 23 and Microsoft office excel 2016. Moreover, Mendeley software has been 

used for referencing and citation purposes. Nevertheless, the Google earth pro app has been used to demarcate the 

boundaries and its physical outlook. All mapping-related tasks were carried out with the use of QGIS and 

ARCGIS software. 
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Sample size 

To calculate sample size, the technique of estimation of proportion is being used. The anticipated satisfaction 

level (p) was considered 50%, the significance level (Z) was 5%, and precision (E) 10%. Thus, the computed 

sample size (n) is 96. 

n = Zα/22 * p * (1 - p) / E2 

n = 1.962 * 0.50 * (1- 0.50) / 0.102 

n = 0.9604 / 0.012 

n = 96 

 

Profile of the Respondents 

The data were collected from 96 respondents of two study sites, i.e., Mongar town under Mongar District and 

Yakpugang community under Mongar Gewog. Of the 96 respondents, 61% are males, and 39% are female in the 

Mongar town (Figure 2). The respondents above the age of 65 were missed in the study due to the domination of 

young people. The majority of the town’s respondents were found within the age range of 26-35 (34%), followed 

by the 36-35 category with 25%. Subsequently, 13% and 11% of respondents fall between the age range, 46-55 

and 56-65, respectively. However, most Yakpugang respondents have more females (66%) than males (34%) 

(Figure 3). Man is usually out of sight during the daytime due to their different forest and long-distance work 

activities. Regarding age category, 34% of the respondent is highest between 26-35, 25% in 36-45, 23% above 65 

and 17% below 25. Moreover, 13% and 11% of respondents fall in 46-55 and 56-65. Overall, the good number of 

respondents from various age categories is solely due to off-farm work. The social survey was conducted during 

the first week of February when farmers were not engaged in farming. And most of the young people were out for 

off-farm activities. Their information is based on their years of experience with their environment and cannot be 

mistaken with assumptions.  

Contrastingly, literate individuals are high in Mongar town, while it is contradictory at Yakpugang village. The 

people encroached in municipal regions are civil servants, building owners, shopkeepers, industrial workers, and 

families. Therefore, the majority of respondents have a high school education (23%), followed by a college (21%) 

and a diploma (16%). However, illiterate (7%), primary (10%), certificate (8%), monk (5%), and postgraduate 

(10%) fall in a low education percent numbers. At Yakpugang, an influential group of respondents is illiterate 

(57%), whereas high school learners are 17%. So, primary (11%), middle school (3%), and a monk with 12% add 

to the respondent's education background. To ensure the reliability and relevance of collected information, most 

of the information has been cross-checked with the data of key informant groups (Municipal officials, Forest 

officials, Representative candidates of town, Chair of Yakpugang community forest, Hospital engineer, and 

plumbers. Somehow, the knowledge regarding PES is still a fussy word to many candidates, including literate 

ones. 
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Table 2 Age category in Mongar                                                   Fig.2 Gender of Mongar town 

 

 

Table 3 Age category at Yakpugang village                              Fig. 3 Gender of Yakpugang village 
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Fig.4 Educational levels of Mongar town                          Fig.5 Educational levels of Yakpugang 

 

 

Findings and Discussion 

An Overview of the Water Supply in Mongar Town & at Yakpugang 

The water supply has improved in Mongar town due to good initiative by the municipal authority. All 

improvement tasks were sense right after the urbanization phase. Before, people rarely observed water woes, and 

it was a mere concern. Today, most people are satisfied with the work of municipal authorities. Mistakenly, 

respondents reveal good management as an increment of water amount. The improvement of the pipeline system, 

addition of water sources, and timely monitoring of the water channel was the actual outcome of people 

satisfaction. Water has decreased in amount, and consequently, few more water sources have surfed (KIIs). 

Somehow, the water supply is not enough, irrespective of improvement. Therefore, it is being supplied based on 

time. Moreover, increasing population, inefficient technology, and uprising construction sites were the primary 

concern of limited water in the municipal area (KIIs). A similar finding was revealed by Sharma, Namchu, & 

Nyima (2020), the rapid developmental activities, increasing population, changing climate patterns as the means 

of water limitation factors. Moreover, drying of spring sources, the inadequacy of reservoirs facility and improper 

fixation of the pipeline system are the significant challenges that have been depicted. At Yakpugang, water issues 

are of mere concern, and people are enjoying its availability. As a result, the Yakpuagang community's people 

have agreed to set PES in their existing community forest. Strikingly, the sources of water are different from that 

of municipal water. Therefore, water is considered a gift to downstream users since they protect and promote the 

recharging zones. Besides, people expressed their pleasure in installing PES and keeping the GNH pillars vibrant. 
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Early Trends & Implementation of PES at Yakpugang & Mongar Town 

Bhutan is new to such a mechanism, and a few numbers of the pilot project were demonstrated. With the 

feasibility study done by FAO and Watershed Management Division, 2009, Bhutan has gained its confidence to 

carry out a PES initiative. Besides, irrespective of enthusiasm, downstream localities (e.g., Mongar town) have 

already sensed forest degradation in the upland region (Yakpugang village). Consequently, the issue was raised in 

the district meeting, and its verdict was further conveyed to higher authorities. Therefore, it finally came to a 

consensus for the PES strategy in 2010 by WMD under MoAF. Yakpugang community is the only source of clean 

drinking water to the municipality of Mongar district. It is limited to drinking during the dry season, starting from 

November to February. There is no such problem in monsoon periods, and it keeps the people of the municipal 

region happy. More than half of the Yakpugang community forest (538 acres) was covered as a watershed 

protection zone before 2020 but has been changed recently, and it was minimized to 373.129 acres out of 1176.22 

acres (Figure 6). According to the social forestry section head (KIIs), the current maps of watershed zones are 

solely for community users' benefit. Before, the people were restricted from consumption of forest services from 

more extensive areas. However, they can consume forest products from the production area as of now. The only 

obligation is to follow the spring water buffer system (76.6 areas) (Figure 6). This change is highly effective and 

beneficial to community users and the recharging water zone as well. Besides, the protection zone area inhabitants 

are well informed to refrain from illegal extraction and proper care from roaming cattle.PES agreement was 

developed prudently with the specific criteria and responsibilities to the environmental service provider. 
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Fig.6 Yakpugang community forest and water catchment with PES scheme (Mongar Divisional Forest 

Office, 2021) 

Responsibilities, Payment System & the Criteria for ES Provider 

Without the proper framework and guidelines, it is complicated for any task to succeed. The approach must be 

meticulously tested before execution. Similarly, the framework and guidelines for environmental services 

providers are of utmost importance and are clearly listed in the following lines.  

 The environmental service provider group's watershed area consisting of 373.129 acres should be 

protected without resource extraction. It must be maintained as an excellent recharging area for three 

spring sources (lingshingwoung, shingthangzampa & changchungwoung) (Figure 6). Consequently, their 

management activities are paid Nu 80,000 per year by the town users and Nu 20,000 from MRRH.  

 Annually, the ES provider shall plant a native species in the watershed's degraded area within a 

community forest to improve the forest condition. Therefore, the service charge is Nu 30,000 from town 

users and Nu 10,000 from MRRH.  
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 The payment for guarding the entire watershed area is Nu 23,200 a year (town user), while Nu 10,000 is 

paid by MRRH. Their prominent role is to keep water resources free from illegal works and overgrazing 

issues.  

 The ES provider must clean and clear stream channels until the water is intake from three springs. Every 

four months, clearing activity is carried out without any failure. So, Nu 35,000 is paid for these services 

by the town water user. And, Nu 5000 is born by MRRH per year.  

 Cattle grazing are limited to five headcounts in a day, and it is prohibited to keep during the night hours. 

The main was to minimize cow dung and urine impact on the water source. The ES provider has to look 

after the ES provider and is paid Nu 10,000 a year by the town user and Nu 5,000 by MRRH.  

 The total payment made by town users in a year is Nu 178,200 and Nu 50,000 by the MRRH. It is done in 

the second week of January month after evaluation and monitoring assessment. Moreover, upon the 

installation of new water meters, the payment amount is going to increase.  

As of today, there is no disparity between the stakeholders. Every execution work of service providers, receivers, 

and intermediaries has maintained its flow. Besides, the increment in payment was a success story of the first two 

phases with good services. 

 

Monitoring & Evaluation Team for PES 

It is done by a verification team composed of ES providers (2 members), ES users (2 members), Mongar Forest 

Division (1 member), and Dzongkhag Administration (1 member). The Divisional Forest Office is initiating the 

verification process with technical support from the Watershed Management Division. The first verification is 

done immediately after signing the agreement to set a baseline. In a year, verification is done thrice, i.e., the first 

week of April, August, and December. Therefore, payments are made according to the monitoring and evaluation 

remarks. However, there is no story of failure incidences. All the formalities were fulfilled well by the service 

providers group. Enthusiastically, they were much happy to serve the contractual agreement and increment with 

the extension phase. A similar finding was found by Norbu, 2012, stating the successful execution with the simple 

rules and predictable ways of extension depending upon conditions of two parties. 

 

Water Supply Management & Extraction Sources 

Mongar Town 

The water supply and distribution for the town area are looked after by the Dzongkhag Municipal officials. 

According to KIIs, four primary water sources are currently in function & it is subsequently supplied to municipal 

users like hoteliers, restaurants owners, rental people, government offices, schools, and a regional hospital. The 

average per capita water consumption in Mongar town is 135 litres per day (lpd), which is above the urban 
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national average per capita rate (130 lpd) (NEC, 2018). Similarly, the total demand for water in the Mongar block 

per year is 0.17 MCM, the highest among other gewogs (NEC, 2018).  

Yakpugang water is a primary source of Monagr town, and accordingly, 57% of respondents have good 

knowledge of it. Seemingly, it is one of the oldest sources of water supply. However, due to the changing 

environment and enlarging population, different water sources have been surfed. The four major sources of water 

for town people were Yakpugang chhu, Korilla chhu, Wengkharju chhu and Yagang chhu. Due to the PES 

scheme's installation in 2010, Yakpugang water supply has been a quintessential example of a country's watershed 

conservation (Figure 6). It is the first-ever joint water management system in a country. In the first phase, the 

contractual agreement was accomplished between the yakpugang community forest management group (YCFMG) 

(service provider) and the water user group of the municipal area (service receivers) for three years (2011-2015). 

Interestingly, the Watershed Management Division has initiated all intermediary & facilitation tasks under the 

Department of Forest and Park Services, MOAF; Dzongkhag Administration of Mongar and Mongar Forest 

Division (Parties) (Choden, 2020). And, fortunately, the technical support was provided by Netherland 

Developmental Organization.  

As per KIIS, the next phase was extended for five years, i.e., from 2015-2020, and its tenure expired. Recently, 

the third phase of the contract was signed for ten years. All payments for environmental services, i.e., water, are 

done by water user groups. Annually, the user's group pays Nu 178,200 as a service charge of water. However, 

26% of people know about the payment and the PES scheme at a surface level. Only 20% of respondents know 

about the existence of PES in Mongar town (Figure 8). According to survey information, the Yakpugang water 

source has the best water discharge in summer compared to the winter season. As a result, water is further 

extracted from other sources like korilla chhu and Wengkharju chhu. 
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Fig. 7 Themnangbi-Jaibab Integrated watershed management plan map (Mongar Divisional Forest Office, 

2018) 

 

During the lean season, Wengkharjug chhu falling under Themnangbi chhu is tapped by Mongar municipality as 

an additional drinking water source from the downstream area (Figure 7). The poor season has necessitated the 

municipal office tap extra water falling under the Themnangbi-Jaibab Integrated Watershed management plan 

(16.455 sq. km). So, the water tapping infrastructure has already been set up with the NAPA II project's help 

(Tenzin, 2018). A similar finding was approved by Coello-Balthasar, Phumpiu, Balfors, & Gustafsson (2011); the 

uncertainty of rainfall behaviour during peak and lean season. The reservoirs storage capacity and summer water 

amount have good compatibility while the problems arise in the winter. Accordingly, new sources of water have 

been surfed with a timing supply mode system. 
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Table 4 Status and water sources of Mongar town (Source; authors' survey) 

The water from the Yagang chhu source has limited supply during the lean season, and additionally, water has 

been supplied to that area (trailing) from the Wenkharju chhu, Korilla chhu, and Yakpugang chhu. It is excluded 

in the forest management plan since water has been used before its existence. So, according to KIIS, it has no 

proper study and map in the current scenario. All the water construction and repairing work were initiated with 

the fund from the Royal Government of Bhutan, Government of India, and Global Environment Facility- Least 

Developed Country Fund (NAPAIII) project. 

 

Water Supply and its Management at MRRH 

Though the regional hospital falls under the municipal area, it has its own water management strategy. However, 

the protocol was the same as that of the town users regarding the PES formalities. The only difference was the 

constant price of PES while it has been increased to the urban users. The source belongs to the Yakpugang 
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watershed (Changchowang & Tsaishingbrangsa) (Figure 6); however, their storage tank and the supply system are 

entirely different. In winter, water availability for 24 hours in hospitals is a challenging issue. Due to reason, a 

new source of water has been surfed and engaged in their extraction work. Korilla watershed was a new site that 

has compensated for the water shortage of hospital and their staff colonies. However, there is a mere concern of 

water issues in summer despite the natural calamities. 

 

Water Sources and Supply at Yakpugang Village 

The water sources of Yakpugang and Municipal are entirely different from one another. There are five spring 

sources for their consumption; Dhorokhesing (18 households), khangnajangsa (18 households), Khamzigpari (16 

households), Drepung Gewog (26 households), and phosorong with 35 households (Table 5). Therefore, water is 

not a problem in their society, and moreover, they have 24 hours water availability. According to the community 

chair, water is available for agriculture (mostly gardening) without much concern, but most people deal with rain-

fed agricultural practices. The cultivation of rice in their locality is comparatively less to other places. Everyone is 

satisfied besides agreeing on watershed management rules and regulations. There are no issues with people and 

disparity situations after the PES institution. Instead, people are happy with the increased payment that has been 

signed from 2020 till 2029. On the other side, it is never fully known since people are aware of legal issues. 

Therefore, this supports Genius & Tsagarakis (2006) literature stating the improper response during the survey 

and not turning for the question sessions. Some respondents kept postponing while others refused, and most 

people were not found at their homes during the survey. 
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Table.5 Status and the name of water sources at Yakpugang village (Source; authors survey) 

 

Water Treatment Plant and Reservoir System in Two Study Sites 

Water treatment plants (WTP) are necessary components of water purification. Right after extraction from the 

primary source, it is entrapped into a WTP for purification. Similarly, Korilla chhu & Yakpugang chhu are 

trapped inside the water treatment tank at Yakpugang, while Wengkharjug chhu is treated at Kadam WTP. The 

storage capacity of Yakpugang WTP is 3.5MLD, and it undergoes several treatment processes; Intake, flash 

mixture, lamella plate settler, filtration tank, pressure sand filter, and filtrate water tank. But, it doesn't require 

chemical treatment since people rarely use chemical fertilizers in the watershed areas. It is a bonus point for 

service buyers, which otherwise might incur a considerable cost. 

Right after, water is released to five reservoir tanks; Changzhipeg (80m3), Kadam (200m3), Mongar high school 

(200m3), Mongar Dzong (200m3) & Trailing (200m3). So, the distribution pattern is decentralized, and its 

function is according to the water demand gap. However, there is no WTP and reservoir system in Yakpugang 

village. People directly extract water from the primary tank until it reaches home. A sewerage treatment plant is 

absent in both locations, and the future establishment is the municipality plan. 
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Water Treatment Plant & Reservoir System at MRRH 
The water from Yakpugang chhu & Korilla chhu is tapped in three water reservoir tanks. The Yakpugang water is 

connected to a quarter reservoir tank, while Korilla source water is inserted into a leading hospital tank & 

Mawongpa tank. So, water from the quarter reservoir tank can be shared with the main hospital tank upon needs. 

Although both the water & sewerage treatment plant is present, it is not yet in operation. The possibility of its 

operation is the aim of hospital water management. 

 

 

 

 
Table.6 Reservoirs capacity and supplying sites of MRRH 

 

Water Distribution System in Mongar Town and at Yakpugang Village 
The water distribution strategy is comparatively different between the town and Yakpugang village. Obviously, 

water availability is contrastingly high in the village, and people are less aware of its shortage. The majority of 

respondents, 86% from the Yakpugang community, have 24 hours of water availability. Only 14% of respondents 

chose other options due to irregularity in water source maintenance and pipeline system. But, the people of the 

town have a counter-argument on the 24-hour availability of water. Most of the time, water is supplied based on 

the timing system (hours). Accordingly, 56% of respondents answered water distribution via hours, while 40% 

thought it was provided based on the storage tank. About 4% of respondents have private water sources and don't 

care about municipal distribution (Table 7). A similar study was done by Genius & Tsagarakis (2006) the 

increasing population and exceeding demands from the urban dwellers were the epic issues. Accordingly, the 

water supply is done with the filling capacity of the storage tank and the input rate from the flowing source. Then 

only, water distribution is operated on an hourly basis, and others measure like fixing even water tanks on the 

base of buildings or on top of the roof. 
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Table.7 Water distribution modes in Mongar town and Yakpugang 

 

However, MRRH has both features of the water distribution pattern of the village and town. The hospital 

maintains 24 hours of water availability aside from any issues. Its colony staff has a limited water supply, and the 

distribution approach is the same for its people. Water supply is primarily based on time zones due to the limited 

water stock at the reservoir tank. Besides, rugged terrain and the right technology demand were still challenging 

factors. The challenges of plenty in the name of the wrong location to the water source are huge issues facing a 

country's region. 

 

Water Supply Mode in Mongar Town and at Yakpugang Village 
Generally, water concern is only made when it is severely, in short, by many individuals. Frequently, water users 

don't know its source and supply mode. Most of the town people revealed supply mode as a pipeline system 

(52%). Besides, 26% of respondents knew about the pipeline & PES as an integration supplying method, while 

20% fully favored PES. There is still some individual who fails to dictate the water supply mode (2%). A similar 

conclusion was found by Norbu 2012, the lack of professional understanding & non-existent of proper knowledge 

by the public on PES approaches. So, good advocacy and discourse are needed to keep people aware of water 

management's positive mindset. Otherwise, the work alone by the concerned authority will have less impact on 

the public. 
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Fig.8 supplying mode of water in Mongar town 

 
Otherwise, the lack of good advocacy and leadership will not have a sound effect at a high level. In terms of the 

village, 100% of people knew the pipeline system as their supply mode. Moreover, people are more aware of PES 

than urban dwellers. Every rule and regulation of PES was illustrated besides consideration of water services as a 

gift. They are satisfied with their action, i.e., compliance with watershed protection and the community forest. 

Indirectly, they have a good connection with three pillars of GNH; Equitable Socio-economic Development, 

Environmental Conservation, and Good Governance (Norbu, 2012). 

 

Water Bill and Monthly Payment in Mongar Town 
All water bills related amount is associated with a town area people. Most people (54%) paid their water bill in 

the range of Nu 1-100 while it is followed by Nu 100-200 payment range with 26%. There are only 1% of 

respondents who paid in the amount of Nu 400-500. So, 7% of respondents pay their bill amount between Nu 

200-300 while 3% paid Nu 500-600. Consequently, 9% of respondents paid the water bill with Nu 300-400.  

Most respondents (63%) are satisfied with what they paid for water services regarding the satisfaction and 

payment modes. But 17% of respondents are left with unsatisfied moods, and 20% have neutral judgment. As per 

the satisfying group, they revealed the worth of their payment and services received today. However, unsatisfied 

respondents are not happy with the services provided irrespective of their payment. Those respondents with 

neutral behavior are reluctant with the issues and payments system. 
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Fig.9 Monthly payment of water bill in Mongar town 

 

Respondent's Solution to the Irregularity of Water Supply 
The finding of stable water sources has a vital role in solving of irregularity of water problems. Similarly, a 

proper survey (33%) has a significant number of Mongar town respondents. It is highly associated with the 

construction, installation, and fixing of the pipeline system. But, the people of the village opt for frequent 

maintenance with 45%. Maintenance and the well-fixed pipeline have 29% & 27% respondents from Mongar 

town while 37% & 6% belongs to well-fixing pipeline and survey work at Yakpugang. Others, an option has 4% 

respondents from town and 12% from the Yakpugang village. They come up with dam installation, more water 

storage tank construction, ponds, and awareness program in water management. Also, poor governance and lower 

tariff rate were the prime causes of irregularity, and it should be looked upon by concerned officials. Again, 7% 

of respondents from town have chosen all option due to pertinent challenges.  

Similar findings were revealed by Pah (2004) by saying that water management issues are dependent on good 

governance performance. Under good governance, all the system of water management is fixed together. The 

lower tariff should be raised to an affordable price to sense the pinch of water wastage. Besides, operation and 

maintenance and contracting the work of pipeline fixation are dependable variables under the ambit of good 

governance. And it is solely driven by the revenue generation from water usage. 
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Fig.10 Respondents solutions to irregular water supply in Mongar town & Yakpugang 

 

PES Utilization among the Community of Yakpugang 
Water users' payment money from downstream people is deposited in their joint saving account (Bank of Bhutan). 

Nobody is allowed to withdraw and use it for a personal matter. Mainly, this money is going to be used for 

community developmental activities once it is substantial. The activities construct monasteries, stupa, temples, 

and charity within the community and during death-related circumstances. The committee comprising chair, 

secretary, and accountant mainly talks about the alleviation of low-income group people. As a mitigation strategy, 

the committee is going to buy electronic items for household activities like cooking. Their sole purpose is to 

reduce dependency on forest-related products. Other than this, they don't have permission to spend on individual 

objectives. 

 

Concern of People and their Knowledge on Water Conservation 
The people of the municipal area have a deep respect for water when it comes to the shortage. Surprisingly, few 

individuals don't know the water source and its supply mode (PES). People reluctantly depend on municipal 

officials for a proper water supply. Consequently, most of the town people directly blame municipal officials who 

are related to water issues. They rarely know about their payment made to the people of Yakpugang (Environment 

service provider). According to KIIs, people's concern is only made in times of shortage. Other days, people don't 

care to put off their water tap. Some incidences have been related to mismanagement of water taps during off and 

on hours. This is usually the carelessness of individuals who aren't concerned about water shortage in a storage 

tank. Due to the PES implementation program in the Yakpugang community, people are highly concerned about 

water. They have good knowledge of the protection of watersheds and control from overgrazing activities. 

Besides, they consider their community forest as a gift of God to the municipal region's people. Seemingly, they 

revealed their act of water supply as a donation to the downstream region. People of the area express their 

presence like a guardian deity since they controlled all conservation modes starting from the forest, watershed 

recharge zones, till grazing task. 
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People’s Perception on Water Challenges in Two Study Sites 
Mongar Town 
The issue of water shortage in Mongar town is not a new trend. It has been continuing from the past but with 

better management today. The changing lifestyles & rapidly increasing population were the main challenges to 

water availability. Besides, some of the water issues are driven by the weaknesses of improper use. According to 

(KIIs), people are reluctant to put off the overflowing water through reservoirs. And consequently, they are 

unwilling to fix automatic water controller devices with a reservoir tank. Similarly, some buildings of core town 

zones have a different water supply. The issue is concerned with the improper installation of pipeline alignments 

at the initial stage (KIIs). Moreover, significant challenges are highlighted by the shortage of water in the storage 

tank with fast enlarging users. As per the respondent's (21%), less concern from respective authorities was an 

enervating factor. However, lack of technology (20%), the settlement at the hill (17%), and the rugged landscape 

(13%) were the perception of various respondents. Nevertheless, most respondents (29%) felt the factors 

mentioned earlier as pertinent issues in the water sector (Figure 12).  

Coello-Balthasar, Phumpiu, Balfors, & Gustafsson (2011) found similar results showing settlements at hills, 

rugged landscape, and lack of proper coordination among the concerned officials as the significant enervating 

factors in tackling water issues. Further, erratic rainfall and dependency on financial aids followed by the 

inconsistency of the water conservation programme are challenging sectors. A similar study was done by NEC, 

2018, regarding the deficient technology and water supply default. Although water availability is more than 

people's demand, its distribution and channelization are somehow the prestige issues in Mongar Gewog. Likewise, 

the same concern was raised by the respondents of Mongar town during the survey. Accordingly, the rugged 

landscape and leakages from the pipeline system were the most significant challenges in water extraction (KIIs). 

The longer the distance, the more water is being lost on its way (non-revenue water). Besides, the shortage of 

freshwater affects the schedule of spiritual followers by 98%. It directly hampers in water offering at the earliest 

morning. Generally, spiritual practitioners rarely use stored water for offering, especially in the morning hours. 

Therefore, the effect of water shortages is directly and indirectly linked to all activities (2%). 
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Fig.11 Water supply challenging factors in Mongar town 

 

Additionally, most KIIs & FGDs said construction and industrial activities (car-washing and vehicle workshop) 

were an addendum to water usage. Also, more tapping point sources, leakages in between, and inadequate 

infrastructure were the drivers of water issues. But, management has improved as compared to the previous water 

supply. 

 

Yakpugang Village 
In terms of Yakpugang, water challenges are primarily associated with improper pipeline alignments and untimely 

maintenance work. Although they have adequate water sources, few households have shifted their tapping source 

in distance interest. Also, people lack management skills while water is abundant. They never value its 

importance until it becomes an individual responsibility. Simply, they construct a water tank at the source and put 

some fencing. There is no constant monitoring and maintenance rather than visiting during an odd hour. So, 

people with improper management skills were victimized during natural disasters. And, other factors are 

obviously driven by the increasing population. Moreover, some households are seen with open flowing water (24 

hours), while others have limited flow. According to 54% of respondents, the hilly region's settlement is a 

significant concern for water issues. And lack of technology (23%), less official concern (9%) & rugged 

landscape (3%) were the possible views of respondents (Figure 12). Further, overall issues are felt by 11% of 

respondents. A similar report was revealed by Coello-Balthasar et al. (2011), stating that the settlement at hilly 

regions is the challenging parameter in managing good available water. 

 

 
Fig.12 Water supply challenging factors at Yakpugang 

 

Lack of In-Depth Study at Water Sources 
Technically, the required data and in-depth scientific exploration are exposed at the surface level. Subsequently, 

its impacts were felt upon by all researchers and academicians. Moreover, the concern is equally driven by the 

concerned officials like forest departments. As the data narrows, the burden has similarly raised in the system of 
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PES. Its existence has been implemented at the surface, and no hardcore science has been systemized. Basically, it 

was a demonstration of future works in the conservation of natural resources. The study limits the information 

and data regarding geologic strata at the Yakpugang water source. To support the statement, another side of the 

landscape has a good amount of water. Therefore, it reveals limited science at a deeper level. Similarly, no in-

depth scientific research has been carried out in other sources. According to KIIS, priority should be given to the 

protection and conservation of watersheds, and it must not opt for technologies and sophisticated equipment. We 

must uphold our own benefit when a country has good forest and management strategies. 

 

Peoples Perspectives on Water Adaptation and Associated Issues 
Most people revealed the increasing population as a significant challenge in a water shortage. In the olden days, 

water was not a concern of local government and urban dwellers. Now, overall, water issues have been looked 

after by the district's municipal authority. So, adapting to the municipal rules and regulation is a feasible option 

for the living population. As per the municipal official, the average water availability in winter is 8-12 and 24 

hours in summer. So, it is 16 hours per day a year on average. The majority of respondents stored water in 

containers and reservoir tanks, i.e., syntax. No information is heard regarding the tanker’s supply. Basically, 

people are coping with the amount of water supplied by a municipal authority. However, different households 

face different problems with water at the same time. According to FGDS and interview respondents, when some 

buildings have water flow, others don't have similar access. Similarly, the people staying in the periphery of the 

core town have different issues with water. Only the coping mode with water issues is left with proper 

management. Otherwise, there is no other option rather than fetching it from the different regions through 

vehicles. Generally, water challenges were encountered by low-income families. Therefore, victim gangs are left 

with limited options in times of crisis. At Yakpugang, people have fewer challenges to adaptation and coping 

measures. They can adapt well in all situations due to the presence of good available water sources. But few 

respondents are adjusting to the water that is supplied. They have a crisis to use water for agricultural fields, i.e., 

cultivation of vegetables. People use to fetch from nearby households during blockage and natural disasters since 

they have different water sources. Generally, the people of Yakpugang rarely store water for future use. And, they 

don't have water stress in their living place, unlike Mongar town.  

The living style of the Yakpugang village is accorded with rain-fed agriculture. Paddy cultivation is merely seen 

in the particular region since it falls in a sloppy area. Due to this reason, water was not a big concern for them. 

Moreover, water sources and tanks are different for grouped households. The landscape is particularly sloppy, and 

there are no easy things to extract from one. It is diverted into five sources and keeps the living population 

without much concern. Otherwise, water issues will severely impact the life of the town and downstream users. 
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