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WATER IN BHUTAN’S ECONOMY: 
IMPORTANCE TO GOVERNMENT



RISKS AND OPPORTUNITIES 
FOR A SUSTAINABLE FUTURE

Bhutan is poised at a critical moment in its 
development path. Having grown from a Least 
Developed Country (LDC) to a middle-income 
economy, having transitioned to a parliamentary 
democracy, and having made significant strides in 

raising income levels without sparking income inequality, it now looks to continue shaping a 
prosperous future for its people. As the country designs its future, it has the ability to go down 
several distinct pathways. This is nowhere more true than in the context of water resources. 
Actions taken by Bhutan’s government today have the ability to fundamentally alter the 
trajectory of freshwater availability and quality in the country, which in turn will have economic 
consequences.   

It is important for decision-makers across all Ministries and Departments in the Bhutan’s 
government to understand the role of freshwater resources in the country’s economy, and become 
acquainted with key actions that can help preserve this natural capital. If decision-making by 
government  is flawed or under-informed, Bhutan may have to correct unsustainable practices 
and redress negative externalities down the line. However, if decisions are made and executed 
well, aided by the tools described herein, they will help Bhutan remain on a sustainable and secure 
path of inclusive growth. 

Given the extent to which Bhutan’s economy – present and future – is underpinned by its river 
systems and the ecosystems the rivers support, it is the responsibility of every entity within the 
Royal Government of Bhutan to help maintain the health of our water resources, so that these 
resources can continue to support sustained economic growth and the achievement of Bhutan’s 
national development aspirations. 

WHY WATER MATTERS ?
While the National Environment Commission (NEC) will continue to be at the forefront of efforts 
to maintain Bhutan’s natural resources, including its rivers, the central role of freshwater in the 
economy makes it imperative that decision makers and policy makers with other responsibilities 
(such as the Gross National Happiness Commission, the Ministry of Agriculture and Forests, 
the Ministry of Economic Affairs, the Ministry of Finance, the Ministry of Works and Human 
Settlements, the Ministry of Information and Communication, the Department of Disaster 
Management, the Tourism Council of Bhutan and others.) grasp the linkages between robust 
river systems and the fulfilment of their mandates.  

The importance and interconnectedness of water resources in Bhutan for the economy and the 
environment is something that all stakeholders involved in Bhutan must take heed of. Furthermore, 
the need should be clear for a holistic approach to water resources management that takes into 
account all economic, environmental and social considerations both for the present and for the 
future. This is consistent with the Royal Government of Bhutan’s vision of development, which 
is about the creation of prosperity that does not come at the expense of societal and ecological 
well-being, and one that safeguards the wealth of the natural world. 
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WATER : THE ECONOMY’S POWERHOUSE  
Bhutan is a country rich in natural resources, and relative to most other nations 
has an abundance of fresh water in terms of per-capita availability. Water plays 
an essential role in all four of Bhutan’s major economic drivers – agriculture, 
hydropower, tourism and small-scale industry. Agriculture – which consumes 
over 90% of water resources used in Bhutan- employs over half of Bhutan’s 
population and contributes over 15% of the country’s GDP. The energy sector 
in Bhutan, comprised almost wholly of hydropower, accounts for a fifth of 
the nation’s GDP and almost the same share of all revenue earned. Bhutan’s 
transition from a Least Developed Country (LDC) to a middle-income country 
has been driven almost entirely by hydropower export revenues. 

Tourism in Bhutan, which is both an important source of employment and an 
estimated 20% of non-hydropower revenues, depends on tourists who come, 
in large part, to see Bhutan’s pristine natural landscapes – which in turn are 
maintained in their lush and verdant state due to ample water availability. 
Even the growing small-scale industry sector in Bhutan is heavily dependent 
on forest-based products like wood, beeswax, resins, sticklac, and cordyceps. 
River systems are central to the health of Bhutan’s forests. 

Water is 
Power 
A Fifth
of Bhutan’s GDP 
results from 
hydropower 
revenueTHE CHALLENGE AHEAD 

Although the current level of water availability in Bhutan is optimal, as these sectors grow and 
demand more water, and as climate change makes freshwater supply less consistent, Bhutan will 
face challenges in providing an adequate water supply to sustain its population and economy.  
Early signs of this are already emerging, as several areas have witnessed streams drying up. Water 
shortages are being reported in several towns and population centres. Farming communities are 
reconsidering their reliance on agriculture in part due to the lack of assurance of adequate water. 
Bhutan’s heavily monsoon-fed river systems already run low in the dry season, but with climate 
change impacts exacerbating variability, the rivers could display even more extreme flows in the 
years ahead, with floods in the monsoon season converting into mere trickles in the dry season. 
Increasing urbanization and population pressures in cities have also started affecting water quality, 
with growing concerns about water pollution. 

Thus, Bhutan’s water resources are starting to feel some stresses, and this could have serious 
implications for its major water-dependent economic sectors. The analysis that informs this 
policy brief (captured in full in two volumes published by the NEC and WWF’s Living Himalayas 
Initiative) was initiated at a particularly important juncture for Bhutan. As this young democracy 
nears the end of its first decade, the country is poised at a metaphorical crossroads in its 
development choices.

Water Risk Scenarios and Opportunities 
for Resilient Development

Complete Reports Are Available with 
the NEC and WWF Bhutan

Water is 
Agriculture 
Over 90%
of water used in 
Bhutan is 
in the Agricultural 
sector.



FUTURE DEVELOPMENT 
AND WATER RISKS 

Historically Bhutan has had a caring and protective 
relationship with its land, and the Bhutanese people take 
great pride in the pristine nature of their home.  This 
relationship with the land and natural resources has 

informed Bhutan’s culture and the many sustainable practices that have made the country a 
model for others to emulate. 

However, as Bhutan continues up the development ladder, its historically agrarian character is 
being transformed by urbanization, increased connectivity between population centres, and linear 
infrastructure development to facilitate the growth of its major economic sectors – agriculture; 
hydropower; tourism; and small-scale industry. 

While this continued development will bring greater levels of wealth and disposable income to 
the people of Bhutan, it also poses some serious medium and long-term risks and challenges, in 
particular to Bhutan’s most significant natural capital – its rivers. Regardless of what sectors of 
the economy Bhutan chooses to prioritize for future growth, there are some risks to Bhutan’s water 
systems that cannot be avoided:

• In a future development pathway that involves agricultural intensification, risks include 
damage to water quality through agricultural runoff; heightened water demand and competition 
between water users within and outside the farming sector; and loss of biodiversity.

 • A future that sees Bhutan ramp up hydropower development brings with it reputational 
risks; risks to wildlife, vegetation, and aquatic ecology; as well as internal socio-political risks. 

• A highly industrialized and urbanized future involves risks like water quality degradation, 
and increased water stress or even scarcity in high demand areas. 

For any one of these futures, expansion of linear infrastructure such as roads, railways, and 
electricity transmission lines, combined with growing population pressure in certain catchments 
is likely to cause watershed degradation. If watersheds are not carefully managed, risks include 
landslides from loose slopes and soil; erosion, causing sedimentation in rivers that could affect 
hydropower generation and aquatic fauna; and an increased risk of flooding from flash floods.

Overlaid on this range of risks is the impact of climate change. For Bhutan, climate change means 
warmer temperatures and greater climate variability. This is expected to lead to less snow and 
more rainfall (including from a strengthened monsoon), which would exacerbate the existing 
trend in the Brahmaputra River of too much water in the wet season (when monsoon rains and 
meltwater flows coincide), and too little water in the dry season (compounded by a lack of water 
storage). This poses a direct risk to Bhutan in the form of increased likelihood of flooding in the 
wet season; lower flows in the dry season; and increased threat of Glacial Lake Outburst Floods 
(GLOFs). All such risks have economy-wide ramifications. 
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OPPORTUNITIES TO MANAGE RISKS AND TRADEOFFS
As Bhutan pursues a combination of various economic and development goals, it is likely that it 
will see the manifestation of risks emanating from the water use of major economic sectors.  As 
each sector expands, its claim on Bhutan’s water resource base will also grow, and given the finite 
nature of water resources these competing claims will give rise to trade-offs: choices about the 
extent to which any one sector’s water needs may be prioritised over another’s. 

Four major areas where the government will have to consider water-related trade-offs are:

Each of these pivot points represents a chance for Bhutan to manage its natural resources – 
particularly water resources – in a sustainable manner, to the benefit of key economic sectors, 
people, and in keeping with the country’s core values and principles. However, for Bhutan to 
be able to decisively and strategically utilize the decision points to influence more favourable 
outcomes, it needs to be equipped with the right tools. 

These tools, which Bhutan’s policymakers would be well placed to adopt, strengthen, and integrate 
into existing decision making processes and structures, are as follows:
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• Reliability of and Access to Water Supply
• Downstream Water Quality
• Watershed Integrity and Stability
• Natural Disaster Vulnerability and Impact 

Fortunately, Bhutan has opportunities to consider interventions, i.e. actions or measures that can 
support a positive outcome and reduce negative consequences and trade-offs. The opportunities 
are likely to present themselves as key pivot points, i.e. moments calling for decisions, or processes 
that result in important determinations. These pivot points can be grouped into five broad areas:



For example, with regards to spatial planning, while the Gross National Happiness Commission  
(GNHC) plays a critical role in providing direction and guidance to sector and national plans, Bhutan 
is yet to put in place a robust system to conduct cross-sectoral, integrated, holistic spatial planning. 
It is hoped that Bhutan’s government will consider instituting such a system, which would move 
beyond traditional land use planning to integrated spatial development planning, potentially involving 
the Ministry of Economic Affairs, the National Environmental Commission (NEC), and the Land  
Commission. 

The integrated use of the above four tools would contribute to a more aligned, coherent and effective 
approach to weigh and determine various potential uses and allocations of water in different regions. 
Integrating these tools into mainstream economic planning would allow Bhutan’s larger economic 
planning architecture to account for water resources management and give effect to decisions that 
promote real economic resilience. 

A CALL TO ACTION AND NEXT STEPS 
These risks and opportunities identified are a call to action for the government. The motivation of 
this discussion is not to be prescriptive in terms of the economic direction of the country but rather 
to create a dialogue around the types of decisions that will significantly impact the economy (by 
impacting Bhutan’s water resources). 

Policy-makers can undertake certain specific and achievable actions in the short term that will allow 
for more effective, sustainable and holistic decision-making processes:

• Strategic Basin Planning: Integrating strategic basin planning into Bhutan’s basin planning process, 
which crucially recognizes and is aligned with broader economic development and planning objectives. 
This includes water allocation planning and greater stakeholder involvement in the stewardship of 
the basin. 

• Designing and Implementing Cumulative Impact Assessments: Bhutan has already taken an 
affirmative stance on Cumulative Impact Assessments (CIA) at the basin or sub-basin level. The next 
step is for CIAs to be carried out and implemented. To facilitate this, an Expert Group or advisory 
body of individuals from relevant sectors could be constituted to provide guidance on how to design 
and give effect to a CIA, including technical experts and members of Bhutan’s civil society. This, in 
fact, could become the starting point for broader spatial planning efforts.

• Water Security Index Indicators: The process of identifying and adopting Bhutan’s Water Security 



Indicators for its Water Security Index is underway currently lead by NEC. It would be useful to 
explicitly and formally take the decision of incorporating many cross-sectoral indicators that would 
help better identify tradeoffs and cross-sectoral impacts on water security. The index currently has 
12 environmental indicators, 12 economic indicators, 5 urban indicators, 3 rural indicators, and an 
impressive 25 indicators for resilience of water systems. This process could be enhanced by ensuring 
that the indicators cover a wide variety of economic sectors, enabling sectoral trade-offs to become 
more apparent within the Water Security Index framework. 

• Spatial Planning Technical Tools: Bhutan needs technical assistance – in terms of both 
technology and training – to implement integrated spatial planning. To identify, procure, and 
integrate the appropriate spatial planning tools into economic decision-making, the Government 
of Bhutan could constitute a Working Group to investigate and recommend the tools needed for 
ecosystem based spatial planning.

The identification of critical tools to help Bhutan manage water related trade-offs and integrate 
water resources management into broader economic decision-making must be followed by strong 
implementation of these tools. Several pivot points in Bhutan offer a channel for evaluating and 
managing trade-offs. These channels include:

• Bhutan’s next five-year plan (2018-2023)
• Revision of Bhutan’s Vision 2020 and formulation of Bhutan’s Vision 2030
• Revision of the National Environment Strategy and Environmental Assessment Act
• Revision of the Power Sector Master Plan
• Revision of the Irrigation Master Plan

The NEC and WWF will continue to identify other planning and policy opportunities in Bhutan 
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NEXT STEPS    Platform for Continued Engagement and Partnership: The NEC, along with 
WWF will continue to provide a platform for continued cross-sectoral, participatory, multi-
stakeholder engagement on risks to and opportunities related to Bhutan’s water resources, and 
their role in the evolution of the country’s economy. Such a platform needs to be resourced. WWF 
is committed to continuing this process of engagement with all the stakeholders and using this as 
the launching pad for definng projects, research, partsnherships and support as we move ahead 
together on this journey .

KEY TAKEAWAY     Different sectors of the government make decisions every day, within 
their own area of expertise and operation, that directly and indirectly have implications for the 
country’s water resources. These decisions are, in effect, decisions about the future of Bhutan’s 
most vital economic resource, and hence about Bhutan’s economic future. Many of these linkages 
are not explicit, but as actors within government become more conscious of such implications, it 
will become easier to take decisions with foresight, and with a strong understanding of tradeoffs 
between any one chosen pathway and another. In order to minimize the chances of unintended 
consequences on Bhutan’s natural capital – particularly its river systems  – there is a need for more 
holistic, inter-connected economic planning, and for actively integrating considerations about 
Bhutan’s water resources into different sectors decision-making processes. Moving forward, NEC 
and WWF urges those working in different sectors to carefully weigh the impact of their policies 
and programmes on water, not as a natural resource, but as the country’s key economic resource 
for the benefit of both current and future Bhutanese.



        3     2009

   +15M    

 WWF Living Himalayas in Numbers 

The programme, earlier 
known as the Living 
Himalayas Initiative, 
was established in 2009.

We work in three coun-
tries: India (North-East), 
Bhutan & Nepal.

By 2020, a mosaic of 15 million 
hectares of East Himalayan Ecosystems 
(freshwater and terrestrial) is ecologically 
connected, sustainably resourced and 
well managed.

About 500 million people live in the 
Ganga and Brahmaputa basins, which 
are the geographic focus of the Living 
Himalayas Initiative.

500M

© 1986 Panda symbol WWF – World Wide Fund For Nature 
(Formerly World Wildlife Fund)  ® “WWF” is a WWF 
Registered Trademark. 

Living Himalayas Programme, Thimphu, Bhutan
Tel +975 2 323 528 Fax +975 2 323 518
Sonam Choden, Programme Manager 
schoden@wwfbhutan.org.bt 

WWF Bhutan Programme Office
P.O Box # 210, Kawajangsa, Thimphu Bhutan. 
www.wwfbhutan.org.bt
Designed by Phuntsho Choden, Communications 
Manager, Email - pchoden@wwfbhutan.org.bt
Tel: Tel +975 2 323 528 Fax +975 2 323 518

National Environment Commission
Royal Government of Bhutan 
Thimphu Bhutan  P.O Box # 466
Tel:  (975-2) 323384/325856/324323/326993            
Fax: (975-2) 323385
www.nec.gov.bt
Tenzin Wangmo, Chief Environment Officer
twangmo@nec.gov.bt


