
BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward i

BHUTAN 
COUNTRY 
ENVIRONMENTAL 
ANALYSIS: 
Taking the Green Growth 
Agenda Forward

 February 2024



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forwardii

© 2022 International Bank for Reconstruction and Development / The World Bank 
1818 H Street NW
Washington DC 20433 
Telephone: 202-473-1000 
Internet: www.worldbank.org  

This work is a product of the staff of the World Bank Group. The findings, interpretations, and conclusions 
expressed in this work do not necessarily reflect the views of The World Bank, its Board of Executive Directors, 
or the governments they represent.
 
The World Bank does not guarantee the accuracy, completeness, or currency of the data included in this work 
and does not assume responsibility for any errors, omissions, or discrepancies in the information, or liability 
with respect to the use of or failure to use the information, methods, processes, or conclusions set forth. The 
boundaries, colors, denominations, and other information shown on any map in this work do not imply any 
judgment on the part of World Bank concerning the legal status of any territory or the endorsement or ac-
ceptance of such boundaries.

Nothing herein shall constitute or be construed or considered to be a limitation upon or waiver of the privileges 
and immunities of the World Bank, all of which are specifically reserved. 

Rights and Permissions 

The material in this work is subject to copyright. Because The World Bank encourages dissemination of its 
knowledge, this work may be reproduced, in whole or in part, for noncommercial purposes as long as full attri-
bution to this work is given. 

Please cite the work as follows: “The World Bank. 2024. Bhutan Country Environmental Analysis: Taking the 
Green Growth Agenda Further © World Bank.” 

All queries on rights and licenses, including subsidiary rights, should be addressed to World Bank Publica-
tions, The World Bank Group, 1818 H Street NW, Washington, DC 20433, USA; fax: 202-522-2625; e-mail: 
pubrights@worldbank.org

Cover photo: Kuensel Corporation Limited, Photo Section 



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward i

Abbreviations ....................................................................... II
Acknowledgements ...........................................................III
Abstract .................................................................................IV

Executive Summary ............................................................1
Country Context ...................................................................................1
Emerging and Structural Challenges ....................................2
Objective, Scope, and Methodology .......................................3
Key Messages ........................................................................................4

Introduction ...........................................................................8
Background .............................................................................................8
Methodology ...........................................................................................9

Chapter 1: Country Context ..........................................11
Economy and the natural endowment .............................. 11

Chapter 2: Bhutan’s Sustainable 
Development Achievements .........................................16
Sustainability beyond GDP growth: 
Key findings of GRiD analysis .................................................17

Chapter 3: Challenges to Environmental 
Sustainability and Climate Neutrality ....................21
Climate change vulnerability ....................................................22
Climate risks (differentiated by sector) ...........................22
GHG emissions on the rise ........................................................24
Elevated exposure to natural disasters ...........................29
Environmental pressures ............................................................29
Water quality and resource management .................... 30
Growing urbanization and environmental 
pollution ...................................................................................................31
Underdeveloped waste management 
system .....................................................................................................34
Forest sector .......................................................................................36
Diversified tourism ..........................................................................39
Protecting the value of nature 
heritage assets ..................................................................................39

Chapter 4: Fostering the Foundations of Bhutan’s 
Green Growth ..................................................................... 41
Weathering the COViD-19 pandemic storm .................41
institutional and policy foundation for sustaining 
Green, Resilient, and inclusive Development ................42
institutions for steering up green growth ......................46
Financing green growth .............................................................. 48
Public environmental expenditures .................................... 48

Chapter 5: Opportunities for Harnessing Forest 
and Diversified Tourism Green 
Growth Potential ............................................................. 54
Modelling green growth policies to diversify 
Bhutan’s tourism sector .............................................................55
Analyzing green growth policies in the 
forestry sector ....................................................................................57

Chapter 6: Getting Ready for the Long Run ....... 60

References .......................................................................... 65

ANNEXES .............................................................................67
Annex 1: Bhutan—Diagnostic for Green, 
Resilient, inclusion Development (GRiD) .........................67
Annex 2: Policy and institutional Analysis: Bhutan’s 
institutional underpinnings for green growth ............. 77
Annex 3: Public Environmental Expenditure ................ 86
Annex 4: economy-wide model analyses of green 
growth scenarios within Bhutan’s tourism and 
forestry sector .................................................................................105
Bibliography to Annex ...............................................................128
Annex 5: Bhutan’s EPi Ranking  ........................................ 130

Table of Contents

BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward i

© 2022 International Bank for Reconstruction and Development / The World Bank 
1818 H Street NW
Washington DC 20433 
Telephone: 202-473-1000 
Internet: www.worldbank.org  

This work is a product of the staff of the World Bank Group. The findings, interpretations, and conclusions 
expressed in this work do not necessarily reflect the views of The World Bank, its Board of Executive Directors, 
or the governments they represent.
 
The World Bank does not guarantee the accuracy, completeness, or currency of the data included in this work 
and does not assume responsibility for any errors, omissions, or discrepancies in the information, or liability 
with respect to the use of or failure to use the information, methods, processes, or conclusions set forth. The 
boundaries, colors, denominations, and other information shown on any map in this work do not imply any 
judgment on the part of World Bank concerning the legal status of any territory or the endorsement or ac-
ceptance of such boundaries.

Nothing herein shall constitute or be construed or considered to be a limitation upon or waiver of the privileges 
and immunities of the World Bank, all of which are specifically reserved. 

Rights and Permissions 

The material in this work is subject to copyright. Because The World Bank encourages dissemination of its 
knowledge, this work may be reproduced, in whole or in part, for noncommercial purposes as long as full attri-
bution to this work is given. 

Please cite the work as follows: “The World Bank. 2024. Bhutan Country Environmental Analysis: Taking the 
Green Growth Agenda Further © World Bank.” 

All queries on rights and licenses, including subsidiary rights, should be addressed to World Bank Publica-
tions, The World Bank Group, 1818 H Street NW, Washington, DC 20433, USA; fax: 202-522-2625; e-mail: 
pubrights@worldbank.org

Cover photo: Kuensel Corporation Limited, Photo Section 



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forwardii

Abbreviations

CAT Climate Action Tracker
CCKP Climate Change Knowledge Portal
COP21 Conference of the Parties 
BAU business-as-usual  
BCF Bhutan Climate Fund  
CEA  Country Environment Analysis 
CGE  Computable General Equilibrium
DGM Department of Geology and Mines  
DHPS Department of Hydropower and Power 

Systems
DoE Department of Energy
DECC Department of Envuronment and Climate 

Change
DFPS Department of Forests and Park Services
DW Department of Water
ECP  Economic Contingency Plan  
EE  Energy Efficiency  
EE&C  Energy Efficiency and Conservation  
EiA  Environmental impact Assessment  
EPi Environmental Performance index
FYP  Five Year Plan  
GCF Green Climate Fund
GDP  gross domestic product  
GHG  greenhouse gas  
GLOF  glacial lake outburst flood
GNH  Gross National Happiness  
GNi  Gross National income  
GRiD  Green, Resilient, and inclusive Development  
HDi  Human Development index  
iEMMP integrated Energy Management Master 

Plan for Bhutan
LEDS  Low Emission Development Strategy  
LMi  Lower Middle-income  
LPG Liquified Petroleum Gas
LTS  Long-Term Low GHG Emission and Climate 

Resilient Development Strategy
LULUCF land use, land-use change and forestry
MDPR  minimum daily package rate   
MEA  Multilateral Environmental Agreement  
MJ megajoules
MoAL  Ministry of Agriculture and Livestock

MENR Ministry of Energy and Natural Resources
MoF Ministry of Finance
DoL Department of Labor
DoHS  Department of Human Settlement  
MoiT Ministry of infrastructure and Transport
MW megawatt
NAP  National Adaptation Plan  
NAPA  National Adaptation Program of Action  
NC  National Communication  
NDC  Nationally Determined Contribution  
NEC  National Environment Commission  
NEPA  National Environmental Protection Act  
Nox nitrous oxide and nitrogen dioxide
NPK nitrogen, phosphorus, potassium
NRDCL  National Resource Development 

Corporation Limited
NSB National Statistics Bureau
NWFP  non-wood forest product 
PA protected area
PE public expenditure
PEE public environmental expenditure
PM particulate matter
PPP  purchasing power parity  
RGoB Royal Government of Bhutan 
RCP Representative Concentration Pathway
RNR  renewable natural resource  
SAM Social Accounting Matrix
SDF sustainable development fee 
SDG  Sustainable Development Goal
SEA  Strategic Environmental Assessment  
SFM  sustainable forest management  
SHDP  Sustainable Hydropower Development 

Policy  
TFP  total factor productivity  
UNFCCC  United Nations Framework Convention on 

Climate Change
WaSH  Water, sanitation, and hygiene  
WB  World Bank 
WHO  World Health Organization  
WWF World Wildlife Fund

BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forwardii



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward iii

The Bhutan Country Environmental Analysis, “Taking the Green Growth Agenda Forward,” aims to inform 
policymakers in the Royal Government of Bhutan, especially their efforts regarding public policies towards 
green, resilient, and inclusive development by highlighting the challenges and opportunities and, as much 
as possible, bridging knowledge gaps in this respect. A task team from South Asia Environment, Natu-
ral Resources, and Blue Economy Global Practice of the World Bank has prepared this report. Gayane 
Minasyan, Lead Environmental Specialist, led this team effort, supported by Andrea Kutter (Sr. Natural 
Resources Specialist), Adriana Damianova (Sr. Policy Advisor, Consultant), Arndt Feuerbacher, (Economist, 
Consultant), Prof. Pasquale Lucio Scandizzo (Economic Advisor, Consultant, University of Rome “Tor Ver-
gata”), Naysa Ahuja (Consultant), Ana Luisa Gomes Lima (Sr. Environmental Specialist), Melanie Trost 
(Economist), Jason Daniel Russ (Sr. Economist), Devika Singh (Consultant), Gayatri Acharya (Program 
Leader). The CEA benefited from the guidance and inputs of Kseniya Lvovsky (Practice Manager), Urvashi 
Narain (Lead Economist), Helena Naber (Sr. Environmental Specialist), Klas Sander (Sr. Environmental 
Economist), Stefania Abakerli (Sr. Urban Specialist), Adama Coulibaly (Resident Representative), Tenzin 
Lhaden (Sr. Operations Officer). The team is grateful to Mercy Miyang Tembon (Country Director) and 
Christoph Crepin (Practice Manager), who provided the overall guidance throughout the completion of 
this work.

Acknowledgements

BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward iii



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda ForwardiV

Abstract

Bhutan’s natural environment is among the most pristine in South Asia. With a stellar performance on 
sustainability and carbon neutrality, Bhutan is a recognized global leader in forest and biodiversity con-
servation.  At the same time Bhutan is highly vulnerable to climate change impacts. Some of the climate 
change effects are already increasingly visible. The fast pace of urbanization, pollution, and waste man-
agement are emerging environmental challenges and critical areas for mitigation and adaptation efforts. 
The Country Environmental Analysis takes a new look at Bhutan’s development trajectory by integrating 
the country’s impressive conservation and nature protection achievements in a discussion about new 
growth opportunities. The CEA looks at the country’s sustainability profile and examines various socio-
economic indicators beyond GDP and growth rates. This approach echoes the development model and 
overarching philosophy engrained in Bhutan’s GNH concept with the purpose of promoting good govern-
ance, socioeconomic growth, cultural preservation, and environmental protection. The CEA uses several 
analyical tools to identify key development challenges, knowledge gaps, and opprtunities for sustainable 
growth alternatives, including the GRiD benchmarking, and ‘green growth’ policy scenario analysis using 
the Computable General Equilibrium model. The institutional and policy analysis narrows down on areas 
where removing existing barriers could raise the stakes for addressing the challenges and diversifying the 
country’s economic base without negatively impacting Bhutan’s environmental and climate neutrality 
agenda.

Bhutan’s pristine nature, supported by a constant effort to safeguard the value of its natural capital, 
will remain the brand of Bhutan. While environmental policies and accomplishments have already helped 
to build the country’s uniquely “green” image,  in the long run, Bhutan’s natural resources may be on the 
brink of excessive pressures despite the government’s commitment to sustainable resource use and con-
servation. if no action is taken to reverse current trends, the emerging pressures will eventually continue 
to increase in the future.
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“Bhutan must follow the middle path development, that is development 
that recognizes the need to develop our economy, to progress 

technically, medically, and scientifically while still maintaining our rich 
cultural heritage and our traditional values, as well as preserving our 

natural resource base.” 

His Majesty, The 4th King Jigme Singye Wangchuck
 

Country Context
I. A prolonged period of political and economic stability allowed Bhutan’s economy to grow at 

an average annual rate of 7.2 percent between 2000 and 2019. Bhutan’s per capita income 
increased threefold in purchasing power parity (PPP) terms over the same period. Economic 
growth had been strong prior to the COViD-19 pandemic, fueled by the public sector-led hydropow-
er sector and strong performance in the services sector, including tourism.  As a result, extreme 
poverty based on $2.15/day was eliminated by 2022, and the population living below the $6.85/
day poverty line for upper middle-income countries, decreased from 39.5 percent to 8.5 percent 
between 2017 and 2022. The economy has grown by 4.6 percent in FY22/23, supported by the 
reopening of borders for tourism in September 2022. Bhutan Nominal GDP Per Capita is forecasted 
to reach US$ 3,662.695 in 2024 (international Monetary Fund). The Gini index, which measures 
income inequality, decreased from 37 in 2017 to 28 in 2022. Despite this progress, vulnerability 
to poverty and spatial inequality remains a significant challenge. Bhutan’s economic development 
policies are guided by sustainable development and environmental conservation-focused growth, 
which will not compromise its status as the global leader in environmental conservation and carbon 
neutrality.

II. Heavy investments in hydropower have enabled strong and green economic growth in the past 
decades by ensuring a steady stream of revenue from electricity exports. Bhutan has immense 
hydropower potential which is supported by a dense network of rivers. The sector accounted for 27 
percent of total exports in 2019.1 Bhutan claims that hydropower exports offset 4.4 million tons 
of annual CO2 emissions and that by 2025, through increased hydroelectricity exports, the coun-
try will offset up to 22.4 million tons of CO2 per year in the region.2 Bhutan’s electricity needs are 
almost entirely met by hydropower, with other energy needs met by thermal power. Medium-term 
growth is expected to be supported by a recovery in the non-hydro industry and services sectors, 
and by the commissioning of a new hydro plant (World Bank, 2023).

III. The country’s economy was strongly impacted by COVID-19 restrictions in 2020, with GDP 

Executive Summary 
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growth contracting to -10.08 percent in 2020 from 5.75 percent in 2019.3 Tourism, the service 
industry, and mining were the most impacted sectors with sectoral growth falling by 60 percent in 
2020. Total tourist arrivals declined by 91 percent, from 173,000 in FY19/20 to 15,000 in FY20/21.  
After the major slowdown, in the medium term, output is expected to return to pre-pandemic levels 
in FY22/23, with a pick-up in services sector growth, reflecting a gradual recovery in tourism and 
a normalization in domestic activity patterns. 

IV. Bhutan’s Gross National Happiness (GNH) is the country’s guiding development philosophy for 
measuring socioeconomic development. Since 2008, the country has used a metrics-based sys-
tem in support of GNH implementation, with conservation of the environment as one of the nine 
domains of GNH. The GNH index score was used for the first time in the 12th Five Year Plan (FYP) 
(2018–23) as one of the criteria for determining resource allocation to local government units.

V. Unique culture, traditions, and landscapes determine Bhutan as the most exclusive travel 
destination in the world, enjoying a reputation for authenticity, remoteness, and a well-pro-
tected cultural heritage and natural environment. The country’s uniqueness in size, geography, 
cultural traditions, and natural capital is unparalleled in the world. Over 45 percent of Bhutan’s land 
area lies 3,000 meters above sea level, with altitudes varying from 100 meters to 7,550 meters 
above sea level. There are over 2,500 glacial lakes, with multiple rivers running from east to west 
across the country. Bhutan has indispensable freshwater resources supported by four major riv-
ers that are shared across the Asian continent. The government pursued a unique high-value and 
low-volume tourism policy based on a minimum daily package of US$200–250 per person. 

VI. Bhutan is a stellar performer on sustainability indicators, is carbon negative, and is a global 
leader in forest and biodiversity conservation. Bhutan’s economy and culture are inextricably 
linked to its forests. Over 70 percent of Bhutan’s land area is covered by forests, making it the most 
well-preserved in the world. Bhutan’s forests sequester more than 6.3 million tons of CO2 annually, 
around three times its emissions, making it the one of the largest carbon sinks in the region. While 
the forest sector contributes around 3 percent to the GDP (2018), the real economic value of for-
ests is much larger. Bhutan’s ecosystem services are estimated to be valued at around US$15.5 
billion/year, with at least 50 percent of this value accruing to people outside of Bhutan.

Emerging and Structural Challenges
VII. Bhutan is highly vulnerable to climate change impacts, has lower resilience than other com-

parable lower middle-income (LMI) countries, with the effects of climate change are already 
increasingly visible. Some of the most challenging climate risks which Bhutan faces are hydrolog-
ical, making its most important economic sectors (hydropower and agriculture) highly vulnerable 
to climate impacts. While hydropower has kept Bhutan’s emissions and sustainability agenda on 
track, high dependence on this sector leaves Bhutan’s economy highly vulnerable. Changing climate 
patterns will further add pressure and increase vulnerability. Glacial lake flood outbursts, heavy and 
variable rainfall, droughts, and risk of loss of biodiversity and forest fires are already pressing con-
cerns. increasing climate variability will impact agricultural yield and productivity, while increased 
precipitation variability will trigger flash floods, landslides, and drought, already a recurring phe-
nomenon in Bhutan. 

VIII. While Bhutan stands strong on environmental sustainability and is committed to remain 

3 National Statistics Bureau. Government of Bhutan. 2021. Accessed from https://www.nsb.gov.bt/gross-domestic-product-gdp-2020/. 
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carbon neutral, greenhouse gas (GHG) emissions are on the rise. Bhutan’s energy intensity4 was 
reported at 10.4 megajoules per USD (MJ/USD), higher than the neighboring China (6.9 MJ/USD), 
india (4.7 MJ/USD) and Nepal (7.4 MJ/USD) (World Bank, 2019). With current policies, Bhutan 
remains compliant with its Nationally Determined Contribution (NDC) targets, but the gap to the 
limit of emissions to stay carbon neutral may close with increasing emissions. GHG emissions were 
the highest from energy consumption per capita (707.917 Gg CO2e in 2015), largely due to the inef-
ficient use of energy. Emissions from the waste sector have increased by 126.7 percent compared 
to 1994 levels, three times the proportional increase in population for this time. Emissions from the 
forest sector have also increased by over 100 percent since 1994, largely due to biomass burning. 

IX. The fast pace of urbanization, pollution, and waste management are emerging environmental 
challenges and critical areas for mitigation and adaptation efforts. Bhutan’s urban population 
growth rate of 5.7 percent per year (2000–10) was the highest among the eight South Asian coun-
tries.5 Urban population is expected to reach 56.8 percent by 2047, potentially creating increased 
stress on water resources and waste management. While Bhutan’s indicators on access to clean 
water are currently high, development constraints related to urban sprawl, and inadequate quality 
of waste management and wastewater treatment services could challenge Bhutan’s leadership 
on sustainability. Air pollution from domestic and cross-border pollution are an emerging national 
concern. Biomass burning, an expanding transport sector, and the inefficient use of energy have 
contributed to a significant increase in emissions and related mortality. Bhutan’s municipal waste 
management is also a pressing issue, with over 861.36 tons of solid waste generated per week 
across the country, 51 percent of which comes from urban areas.

Objective, Scope, and Methodology
X. The Country Environment Analysis (CEA) aims to identify challenges and knowledge gaps to 

inform the Royal Government of Bhutan’s (RGoB) policies and support its efforts towards a 
Green, Resilient, and Inclusive Development (GRiD)—key elements of the “building back better” 
path for Bhutan’s post-COViD-19 recovery and continuing Bhutan’s sustainable development aspi-
rations. The outputs intend to inform the implementation of the Economic Contingency Plan (ECP) 
and the 21st Century Economic Roadmap of Bhutan, as well as the World Bank’s (WB) policy dia-
logue. 

XI. The CEA attempts to take a new look at Bhutan’s development trajectory by integrating its 
impressive conservation and nature protection achievements with new growth opportunities. 
in a nutshell, the analysis aims to answer the following questions: (i) How can Bhutan increase its 
resilience and diversify its economy and support livelihoods and job creation without compromising 
its environmental record? and (ii) How can Bhutan transform its conservation of natural resources 
into a sustainable, economically viable model with creative market-based sustainable development 
approaches?

XII. The CEA takes a holistic approach by looking at the country’s sustainability profile and ex-
amining various socioeconomic indicators beyond GDP and growth rates. This approach echoes 
the development model and overarching philosophy engrained in Bhutan’s GNH concept with the 
purpose of promoting good governance, socioeconomic growth, cultural preservation, and environ-

4 Energy intensity level of primary energy (MJ/USD 2011 PPP GDP)
5 Ellis, Peter; Roberts, Mark. 2016. Leveraging Urbanization in South Asia : Managing Spatial Transformation for Prosperity and 

Livability. Washington, DC: World Bank. © World Bank. https://openknowledge.worldbank.org/handle/10986/22549 License: CC BY 
3.0 IGO.
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mental protection (known as the four pillars of GNH). The CEA uses several analyical tools to iden-
tify key development challenges, knowledge gaps, and opprtunities for sustainable growth alterna-
tives, including the GRiD benchmarking; green growth policy scenario analysis using a Computable 
General Equilibrium (CGE) model (STAGE2); and the institutional and policy analysis narrows down 
areas where removing related barriers could raise the stakes for addressing significant challenges in 
diversifying the country’s economic base without negatively impacting Bhutan’s environmental and 
climate neutrality agenda.

Key Messages
XIII. Looking forward, Bhutan’s pristine nature, supported by a constant effort to safeguard the 

value of its natural capital, will remain the brand of Bhutan. Bhutan’s environmental policies 
and accomplishments have already helped to build the country’s uniquely green image. While these 
achievements are widely acknowledged and celebrated, the emerging development challenges and 
lack of economic diversification, could hamper Bhutan’s short-term recovery and growth prospects. 
The COViD-19 crisis highlighted the need to rethink Bhutan’s development trajectory of sectors 
depending on natural capital. This includes policy choices and making data-driven decisions that 
will shape Bhutan’s growth trajectory for decades to come. The country’s commitment to carbon 
neutrality and “green” and “clean” branding, and the future net effects of rapid urbanization and 
economic development on emission levels, could be hard to estimate. if no action is taken to reverse 
current trends, the emerging pressures will eventually continue to increase in the future. At a point 
of no return, climate change will pose threats to the natural capital and livelihoods. Therefore, build-
ing Bhutan’s resilience to adapt to climate change and sustain the natural base of sectors drivers 
of the economy will remain a priority. 

(i) Sustainably harnessing/capitalizing on the natural resource base

XIV. In the long run, Bhutan’s natural resources may be on the brink of excessive pressures despite 
the government’s political commitment to sustainable resource use and conservation. Current 
development patterns, growing environmental pressures, and climate effects indicate the potential 
risks of degrading air and water quality, and landscapes that support important economic sectors. 
Linking conservation and protection with economic growth and capitalizing on the country’s boun-
tiful natural resources to link environmental protection, economic growth, and local development 
could improve economic and environmental resilience through economic diversification using natu-
ral assets for adding value to the economy and creating more jobs.

XV. Despite the large forest cover that exceeds 70 percent of the country’s total land area, Bhu-
tan is a net importer of wood-based products, indicating untapped potential to increase the 
added value of the country’s forests. According to Bhutan’s national accounts, forestry contrib-
uted between 2.9 percent and 2.4 percent to the GDP between 2013 and 2017.6 Different Forest 
Resource Assessments show that Bhutan could substantially increase its forest utilization with the 
availability of advanced harvesting and processing technologies,7 without compromising its forest 
cover targets. The CGE model assesses the potential contribution of investments in two wood-
based products to promote higher value-added within this sector: the production of glue-laminated 
timber to reduce dependency on imported steel-based structures, and the production of domestic 

6 NSB 2018; World Bank 2018. Bhutan Forest Note. Note: This does not include the contribution of the forestry sector in terms of 
rural timber subsidies, timber for disaster victims, timber for construction and renovation of important monuments, and other national 
projects.

7  MoAF 2014; Schindele 2004.
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charcoal to reduce the carbon footprint of energy-intensive industries using charcoal and coke. The 
macro-level results from CGE modelling show that all policy scenarios result in positive economic 
impacts and welfare effects, boosting the production of glulam and charcoal while moderately in-
creasing domestic employment and significantly reducing Bhutan’s estimated GHG emissions by 
3.2 percent. 

XVI. Bhutan’s tourism sector could do better to fully capitalize on the country’s pristine environ-
ment. The majority (80 percent) of tourists only visit the hotspot locations in Western Bhutan, 
where overcrowding and high seasonality could jeopardize the sector’s sustainability and future 
growth. Diversifying the tourism sector by improving the quality of supply of facilities and in-
frastructure, and by enhancing the ecotourism segment, for which Bhutan’s environmental con-
servation efforts are a main input, will be a winning proposition and a long-term solution to (i) 
transform Bhutan’s tourism industry and economy at large; and (ii) address the structural issues 
and vulnerabilities of the sector. The results of model simulations emphasize that diversification of 
the tourism sector towards a higher share of nature- and community-based products would result 
in a spatially and temporally more balanced distribution of tourist arrivals and positive economic 
growth (an increase in GDP of about 0.4 percent). Moreover, incentivizing tourists to spend days 
in regions outside of Western Bhutan will likely lead to an increase in average stays. The biggest 
setback experienced by the ecotourism industry in the fastest growing market, during the COV-
iD-19 pandemic, indicates the need to look for opportunities and alternatives for future growth of 
diversified and community-based tourism. 

(ii) Preserving the uniqueness of Bhutan and addressing the emerging challenges 
threatening “Brand Bhutan”

XVII. Building the resilience of Bhutan’s unique ecosystems to address growing pressures will help 
protect the country’s pristine environment, which is the brand of Bhutan. The country has 
preserved its unique ecosystems, but there are growing pressures that will continue to increase in 
the future. Drivers of environmental pressure need special and systematic attention to address 
emerging urbanization challenges and related air quality, water quality, and waste management 
issues. Maintaining Bhutan’s unique tourism brand will also require minimizing unwanted impacts 
on biodiversity and landscapes, which are particularly attractive to ecotourists. Nonetheless, Bhu-
tan’s natural landscapes remain highly vulnerable to climate change impacts and natural disasters. 
implementation of the National Climate Policy objectives need to factor adaptation actions into 
the local-level plans to mitigate the risks to nature-dependent livelihoods.

XVIII.  Addressing the emerging environmental risks that Bhutan is facing requires an effective 
management of environmental externalities and human capacity. Low access to basic services 
like waste management, safely managed water and sanitation, and elevated threats of natural 
disasters in urban areas will weigh heavily on populations, leading to high mortality risks. Air quality 
issues and potential implications on human health have been on the rise and need integrated man-
agement solutions. Part of the solutions will be to reduce pollution from inefficient energy use and 
the expanding transport sector.

XIX. Strengthening the institutional capacity to implement Strategic Environmental Assessment 
(SEA) in the hydropower sector and to institutionalize minimum environmental-flow capacity 
assessment will ensure that the National Guidelines for Strategic Environmental Assessment 
(NEC 2017) for Bhutan’s hydropower sector take effect.  Bhutan is already experiencing the 
classical tension between economic development and environmental conservation by developing 
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sectors that require continuing environmental protection to remain on a sustainable track. Bhutan 
has developed immense capacity for “run-of-the-river” hydroelectricity production, which also re-
quires the preservation of watersheds in natural forests. All existing hydropower projects in Bhutan 
spread across multiple river basins. While the Sustainable Hydropower Development Policy (SHDP) 
integrates climate resilience and mitigation in the policies and adaptation provisions for the sector, 
the current run-of-river hydropower schemes in Bhutan have become increasingly vulnerable to de-
creasing water flows in the dry season. Project-level Environmental impact Assessments (EiAs) do 
not assess the potential cumulative effects on environmental resources at the basin level. 

(iii) strengthening capacity for managing environmental risks 

XX. Bhutan’s two biggest constraints to achieving its medium-term development goals and cli-
mate commitment are human capacity and access to finance. There is significant potential for 
developing the national human capital and innovation as sources of growth, as the country is ac-
celerating its efforts to diversify and promote human development and innovation in the upcoming 
13th FYP. Further public support and policies informed by adequate pricing of environmental and 
climate externalities, scientific research, and innovation would help to factor in the knowledge and 
institutional capacity needs to support actions to mitigate the risks of emerging challenges. in the 
long run, this would help build the necessary human capital for sustaining Bhutan’s green develop-
ment path.  

XXI.  Addressing institutional mandate overlaps will help improve the institutional effectiveness. A 
key challenge appears in situations when there is perceived conflict of interest, and a regula-
tory body acts as a facilitator for production using mineral and natural resources. Clarity on insti-
tutional and regulatory mandates and streamlined government processes could create an enabling 
environment for government and private sector to contribute effectively to Bhutan’s green and 
self-reliant growth priorities by balancing the environmental protection and economic development 
agenda. While Bhutan’s strong environmental agenda is supported by adequate institutions and 
regulations, some level of deregulation might particularly foster private sector participation in the 
forestry sector.

XXII. There is a need to reinforce internal partnerships and alliances and the capacity to imple-
ment climate solutions. Further strengthening of the institutional structure for vertical and hori-
zonal collaboration will facilitate the coordination on green growth policies and results monitoring 
within ministries, helps minimize duplication of investments and efforts, will improve efficiency and 
effectiveness in managing development and climate risks, and can leverage much larger financial 
flows in the affected sectors. 

XXIII. In the short term, Bhutan’s public finance will take center stage when confronting the key so-
cial and environmental challenges, but there are opportunities to mobilize additional finance 
from other sources. However, public finance could play a powerful market-shaping role, as it does 
not face pressure to deliver short-term returns, meaning it can provide lower-cost and longer-term 
financing, prioritize wider social objectives, and take a different approach to risks and rewards. 
Bhutan can develop a range of policies and regulations to promote climate change mitigation 
and adaptation and improved environmental performance by enabling policies for private “green” 
investments. Promoting green value chain development, capacity building for innovation, and using 
environmental certification and labels to access and benefit from growing markets for green prod-
ucts will go a long way by using the limited public finance to leverage green private investment to 
expand sustainability achievements.

XXIV. As a carbon-negative country, Bhutan can also take advantage of the opportunity to mon-
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etize emission offsets through voluntary carbon markets, given the rapidly evolving carbon 
offset market and support its climate-relevant investment needs. Operationalization of the 
Bhutan Climate Fund would facilitate access to international climate finance, especially for mon-
etizing Bhutan’s net negative GHGs and carbon offsets. Management capacity will be expressly 
required to make the fund arrangements operational and start channeling climate finance into im-
plementation planning and for increasing the viability of low carbon projects in Bhutan by providing 
an additional revenue stream. 

(iv)  Creating enabling conditions for private sector-led green growth 

XXV. The national aspirations for the private sector’s wider contribution to Bhutan’s green growth8 
could materialize with the support of policies to unlock commercial capital flows. Further to 
that, stronger emphasis on enabling the growth of private sector, as well as promoting innova-
tion and skills development, would help fulfill the national economic development aspiration while 
maintaining climate neutrality and accelerating the pace of recovery. Where possible and without 
weakening the environmental conservation regimes, reducing the burden of compliance by the gov-
ernment agencies would be effective when the licensing policy comes into effect and introduce 
e-clearance for licenses. 

XXVI.  A more resilient economy with a green and diverse production base could not only fast track 
Bhutan’s COVID-19 recovery but also its future development. Much of the country’s recent 
growth has been driven by public sector-led hydropower development. Non-hydro sectors, facing 
constraints related to the country’s challenging investment climate, including high trade costs and 
a small domestic market, remain less competitive. As a result, job creation outside of the public 
sector and agriculture has been limited. Developing a vibrant private sector to generate jobs and 
diversify the economy, while sustaining Bhutan’s natural environment, will be crucial to build further 
resilience and sustain inclusive development.  

8 The 2010 Economic Development Policy states that “green growth” will be encouraged in promoting industrial and private sector 
development. However, the 2016 version recognizes that unless the constraints to business growth are systematically addressed, 
the capacity of the private sector as the engine of growth cannot be enhanced. Further the 2016 policy aims to create an enabling 
environment for investment through eight high-level strategic directions.
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Background 
 
Bhutan’s natural environment is among the most 
pristine in South Asia. A small landlocked coun-
try, Bhutan is endowed with unique environmen-
tal resources—clean air and water, primeval forest, 
rugged mountain ranges, and breathtaking sce-
nic landscapes. The Bhutanese people have lived 
for centuries in harmony with nature. The coun-
try pursues a development path that is based 
on the Bhutanese belief and premise that “true 
development takes place when social, economic, 
spiritual, and environmental well-being occur side 
by side to complement and reinforce each other.”9 

 
A prolonged period of political and economic stabil-
ity allowed Bhutan’s economy to grow at an aver-
age annual rate of 7.2 percent between 2000 and 
2019, and its per capita income increased threefold 
in purchasing power parity (PPP) terms over the 
same period. Economic growth had been strong pri-
or to the COViD-19 pandemic, fueled by the public 
sector-led hydropower sector and strong perfor-
mance in the services sector, including tourism. As 
a result, extreme poverty based on $2.15/day was 
eliminated by 2022, and the population living be-
low the $6.85/day poverty line for upper middle-in-
come countries, decreased from 39.5 percent to 
8.5 percent between 2017 and 2022. The economy 
has grown by 4.6 percent in FY22/23, supported by 
the reopening of borders for tourism in September 
2022. Bhutan Nominal GDP Per Capita is forecast-
ed to reach US$ 3,662.695 in 2024 (international 
Monetary Fund). The Gini index, which measures in-
come inequality, decreased from 37 in 2017 to 28 
in 2022. Despite this progress, vulnerability to pov-
erty and spatial inequality remains a significant 
challenge. Bhutan’s economic development policies 
are guided by sustainable development and envi-
ronmental conservation-focused growth, which will 

9 The Middle Path. National Environmental Strategy 2020 © 2019 National Environment Commission Secretariat Royal Government 
of Bhutan

10 GNH Centre, Bhutan. GNH Index. Accessed from https://www.gnhcentrebhutan.org/gnh-happiness-index/#:~:text=The%20
GNH%20index%20is%20a,supported%20by%20the%2033%20indicators.

11	 This	is	the	world’s	first	carbon	negative	country	|	World	Economic	Forum	(weforum.org)

not compromise its status as the global leader in 
environmental conservation and carbon neutrality.

The COViD-19 pandemic caused major disruptions 
to economic activity and reversed some progress. 
After a negative growth rate of 2.4 percent in 
FY19/20, the economy is projected to have fur-
ther contracted by 3.7 percent in FY20/21, reflect-
ing broad-based disruptions from the pandemic 
across the non-hydro industrial and services sec-
tors. The industry sector contracted by 5.5 percent 
in FY20/21, despite growth in the hydropower sec-
tor. The contraction was most accentuated in tour-
ism-related services, including the transport sector 
(mainly air transport, travel agencies, but also land 
transport), and hotels and restaurants, in line with 
a drop in international and regional tourist arrivals. 
Total tourist arrivals declined by 91 percent, from 
173,000 in FY19/20 to 15,000 in FY20/21. 

Gross National Happiness (GNH) is a guiding devel-
opment philosophy of Bhutan that has gained wid-
er recognition over the years. A system of metrics 
for measuring socioeconomic development sup-
ports GNH implementation. The GNH index meas-
ures outcomes against 72 indicators from nine 
dimensions, which include psychological well-be-
ing, standard of living, health, time use, education, 
cultural diversity and resilience, good governance, 
community vitality, and ecological diversity and re-
silience.10 The GNH index score was used for the 
first time in the 12th Five Year Plan (FYP) (2018–
23) as one of the criteria for determining resource 
allocation to the local government units. Findings 
of GNH surveys have been used to guide the five-
year plans’ formulation and monitoring since.

Bhutan is the world’s first carbon-neutral country.11 
its Constitution mandates maintaining at least 
60 percent of land area under forest cover for all 

Introduction
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time. This target has been exceeded with Bhutan’s 
forest cover at 71 percent of total land area, and 
more than half the country is under protected area 
regime.12 Bhutan’s forest ecosystems provide ser-
vices worth between US$394 million to US$1,269 
million per year.13 Conservation and sound man-
agement of forests and the environment remain 
key development priorities that are mainstreamed 
into national policies and plans. 

Population growth, urbanization pressures, and 
economic development, coupled with climate 
change, are changing Bhutan’s natural environ-
ment landscape. Bhutan stands out as a unique 
country where environmental dimensions of sus-
tainable development are key elements of its de-
velopment strategy. Nonetheless, concerns about 
pressures from increasing demands for water, 
energy, and food are exacerbated by the increas-
ing frequency of climate change-related natural 
calamities. Bhutan’s high vulnerability puts the 
economy and humans at high risk of exposure to 
adverse climate change impacts. 14 At the same 
time, state-led land reallocations are increasingly 
converting arable and forest land to meet devel-
opment requirements through the construction 
of roads, electricity transmission and distribution 
lines, industry, mining, and urbanization. While de-
forestation and forest degradation rates are low 
overall, local hotspots and future development ac-
tivities will put more pressure on forest resources.15 

The 2022 Bhutan Country Environmental Analysis 
(CEA) assesses the challenges to socioeconomic 
development and sustainable future in light of the 
recent economic slowdown, growing demand for 
natural resources, urbanization and pollution, grow-
ing emissions, and climate vulnerability. The central 
theme for the discussions is green growth as an 
opportunity for adding more poles of growth while 
sustaining the benefits that environment and nat-
ural resources currently provide. The CEA analyzes 
Bhutan’s development trajectory, by integrating 
the country’s impressive conservation and nature 
protection achievements with new growth oppor-

12 World Bank. 2019. Bhutan Forest Note. © World Bank.
13 WMD, 2019. Forest$ in Bhutan: Economic Value of Forest Ecosystem Services in Bhutan. Watershed Management Division, 

Department of Forests and Park Services, Ministry of Agriculture and Forests, Bhutan.
14 Ibid 6.
15 World Bank, 2020.

tunities. in a nutshell, the CEA aims to answer the 
following questions:

a. How could Bhutan improve economic and 
environmental resilience without jeopardiz-
ing its environmental record?  

b. How could Bhutan diversify its economy 
managing natural assets sustainably for 
supporting livelihoods and job creation ?

c. How could Bhutan turn conservation to an 
economically viable yet sustainable growth 
alternative by adopting creative, mar-
ket-based approaches to achieve sustainable 
economic development?

Methodology
The CEA takes a holistic approach by looking at the 
country’s sustainability profile and examining vari-
ous socioeconomic indicators beyond gross domes-
tic product (GDP) and growth rates. This approach 
echoes the development model and overarching 
philosophy engrained in the GNH concept of Bhu-
tan with a purpose of promoting good governance, 
socioeconomic growth, cultural preservation, and 
environmental protection (the four pillars of GNH). 
The CEA builds on previous analytical sector work 
done by the World Bank and that of other devel-
opment partners, but mostly on strategic planning 
documents of the Royal Government of Bhutan 
(RGoB) which set a visionary and forward-look-
ing context for sustainable development of the 
Kingdom of Bhutan. The CEA uses several analy-
ical tools to identify key development challenges, 
knowledge gaps and opprtunities for sustainable 
growth alternatives. Due to a lengthy preparation 
time during the COViD 19 pandemic lockdown and 
access to primary data repository most data used 
in the CEA is before 2020 from publicly available 
peer reviewed sources. Please refer to Annex 2, An-
nex 3, and Annex 4 for more details on the Meth-
odology. 
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GRiD (Green, Resilient, and inclusive Development) 
benchmarking analysis presents Bhutan’s progress 
measured against GRiD pillars by examining in-
dicators other than GDP and growth rates. The 
GRiD benchmarks Bhutan’s performance across 
four GRiD pillars—resilience, inclusiveness, sustain-
ability, and efficiency—and against multiple com-
parator country groups. The GRiD approach rec-
ognizes that traditional measures of progress like 
GDP which focus only on the quantity of growth 
are insufficient. While examining the many facets 
of society that impact the quality of growth, the 
benchmarking approach echoes the Bhutan’s de-
velopment philosophy of GNH.

The CEA models green growth policy scenarios in 
the forestry and tourism sectors, both important 
drivers of the economy of Bhutan and representa-
tive of “Brand Bhutan,” i.e., what is Bhutan known 
for, by employing a Computable General Equi-
librium (CGE) model that allows to quantify the 
economy-wide adjustments across markets and 
institutions following the simulation of “What if” 
scenarios. The modeling analysis aims to establish 
key questions that will allow to identify the most 
appropriate alternatives towards achieving the na-
tional objectives to maintain carbon neutrality and 
harness the potential of Bhutan’s natural resourc-
es for growth and prosperity, and to construct a 
case for future policy change. Further details on the 
methodological approach are provided in Chapter 6 
and Annex 4. 

The institutional and policy analysis narrows down 
on areas where removing related barriers could 
raise the stakes for addressing the challenges to 
green development by diversifying the country’s 
economic base without negatively impacting Bhu-
tan’s environmental resources and climate neutral-
ity agenda. 

Following an introduction, the CEA is organized in 
six thematic chapters. Chapter 1, Country Con-

text, presents Bhutan’s economy linking it to the 
country’s natural endowment, highlighting econom-
ic contribution of nature-based sectors, and long 
terms risks of climate change impacts on sectors 
which are the users of the natural capital, and the 
effects of global pandemic on Bhutan’s economy. 
Chapter 2, Bhutan’s Sustainable Development 
Achievements, looks at Bhutan’s achievements as 
a climate neutral country and beyond, emphasizing 
the relationship between GNH and future develop-
ment goals; it presents the results of GRiD anal-
ysis and benchmarking. Chapter 3, Challenges to 
Environmental Sustainability and Climate Neutral-
ity, summarizes these challenges considering the 
emissions profile, their circumstances, risks, and 
vulnerabilities to emerging development setbacks. 
Chapter 4, Fostering the Foundations of Bhutan’s 
Green Growth, analyzes the opportunities for more 
growth in post pandemic environment, examines 
key policies, and institutional mandates in support 
of current achievements and future aspirations to 
remain a carbon neutral country, sustain current 
conservation achievements and adhere to GNH 
as a center of the Bhutanese approach to sus-
tainable development. The chapter also highlights 
important aspects of financing of green growth 
given the recent declining trend of the public en-
vironmental expenditure. Chapter 5, Opportunities 
for Harnessing Forest, and Diversified Tourism for 
Green Growth Potential, models the scenario alter-
natives towards achieving the national objectives 
to maintain carbon neutrality and harness the po-
tential of Bhutan’s natural resources for growth 
and prosperity in two important economic sectors, 
diversified tourism and forestry, both dependent on 
the Bhutan’s natural capital. it aims to constructs 
a case for future policy changes to protect the 
unique Brand Bhutan. The last Chapter 6, Getting 
Ready for the Long Run, synthesizes the findings 
and recommendations for policy choices that could 
have a lasting effect on shaping and sustaining the 
country’s green path and ‘Brand Bhutan’.
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Economy and the 
natural endowment
 
Bhutan has benefited from a stable political and 
economic environment during the past few dec-
ades. Bhutan’s investment (gross fixed capital for-
mation) exceeded 50 percent of GDP, one of the 
highest in the world.16  Bhutan made tremendous 
progress in reducing extreme poverty and promot-
ing gender equality, with continuing efforts to ad-
dress social inequality issues and regional dispari-
ties. Bhutan’s macro-fiscal stability has remained 
sound over the past decades. 

16 World Bank 2019.
17 According to UNDP Human Development Report 2020-21, Bhutan’s HDI value can be attributed to the life expectancy rate of 71.8 

years. Bhutan’s expected years of schooling stand at 13.2 years and the mean years of schooling are at 5.2 years. The GNI per 
capita level is $9,438.

Bhutan’s human and renewable natural capital 
resources have progressively increased since the 
2000s. Bhutan’s human development performance 
has increased on all indicators based on the UN Hu-
man Development Report. Bhutan’s Human Devel-
opment index (HDi) value for 2019 is 0.654—which 
puts the country in the medium human develop-
ment category—positioning it at 129 out of 189 
countries and territories. Between 2005 and 2019, 
Bhutan’s HDi value rose from 0.520 to 0.654, an 
increase of 25.8 percent. The HDi Report 2020-
2021 placed Bhutan under the medium human 
development category with an HDi value of 0.666 
with a rank of 127.17 

Figure 1: HDI for South Asia countries (2020)
South Asian Table of Human Development Index (HDI Value)

Rank Country

72 Sir Lanka

95 Maldives

129 Bhutan

131 India

133 Bangladesh

142 Nepal

154 Pakistan

169 Afghanistan

Source : UNDP

Compared to the neighbours in South Asia, Bhu-
tan steadily overtook india and Bangladesh, both 
in the medium development category, positioning 
itself after Sri Lanka and Maldives and achieving 
greater outcomes on human development indica-
tors, particularly in life expectancy, education, and 
gross national income (GNi) per capita. At the glob-
al level, Bhutan has moved up four places in the 
last seven years, thus making significant progress 

in less than a decade and posting positive average 
HDi growth of 1.25 for the period 2010-2020. 

Bhutan’s share of total wealth has more than dou-
bled since 1995 to 2018, with its share of renewa-
ble natural capital also doubling (Figure 2). Bhutan 
has one of the largest shares of renewable natu-
ral capital per capita in the world (Figure 3). Over 
50 percent of Bhutan’s renewable natural capital 
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0.654
0.645
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0.511

Chapter 1: Country Context
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mix comes from protected areas, with the remain-
ing contributed by forests and ecosystem servic-
es, crop and pastureland, and minerals. Bhutan’s 
rich renewable natural resource base places it in a 

18  World Bank 2022.
19  Ministry of Finance; National Statistical Bureau, and Asian Development Bank

unique position to create economic opportunities 
from conservation and natural resource manage-
ment practices.

Figure 2: Bhutan’s share of total wealth (1995–2018)
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Source: World Bank’s Changing Wealth of Nations meta dataset.

Figure 3: Renewable natural capital per capita in Bhutan (1995–2018)
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Source: World Bank’s Changing Wealth of Nations meta dataset.

The economy started to recover after the RGoB 
announced on March 12, 2022, that it would start 
easing COViD-19 restrictions in April 2022. Output 
is expected to return to pre-pandemic levels with a 
pickup in services sector growth, reflecting a grad-
ual recovery in tourism and a normalization in do-

mestic activity patterns.18 Nonetheless the outlook 
is for moderate slowing of economic growth from 
4.7% in 2022 to 4.6% in 2023 and 4.2% in 2024.19 
The US$3.20 poverty rate is expected to decline 
from 2022 onwards, although a full recovery to 
poverty headcount rates estimated before the pan-
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Human capital
Net foreign assets

Forests, timber
Forests, ecosystem services
Protected areas
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Fossil fuel energy
Minerals
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demic is not likely to be achieved until 2023. Hydro 
generation capacity is expected to double between 
2023 and 2026 with the completion of four pro-
jects, which will support industry sector growth 
and result in a sharp increase in electricity exports. 
The service sector growth will be supported by a 
pick-up in tourism activities in the medium term, 
underpinned by the new tourism policy, which is 
focusing on increasing the quality, sustainability, 
and seasonal as well as geographic distribution of 
tourism. Reforms to boost economic diversifica-
tion, digitalization, and private sector-led growth 
are expected to support non-hydro growth in the 
medium term.

Bhutan’s natural and cultural environment and 
resources directly contribute to the economy and 
people’s livelihoods. The country’s uniqueness is un-
paralleled with regards to size, geography, culture, 
and natural capital endowment. Of the kingdom’s 
total land area of 38,394 sq km, about 16,610 sq 
km lies 3,000 meters above sea level. Altitudes 

20	 Bhutan	and	global	top	10	biodiversity	hotspots	–	A	“fact”	check	|	Kuensel	Online	and	Kubiszsewski	I.,	Costanza	R.,	Anderson	S.,	
Sutton	P.	2016.	The	Future	of	ecosystem	services	in	Asia	and	the	Pacific.	Published	by	Crawford	School	of	Public	Policy	at	the	
Australian National University and Wiley Publishing Asia Pty Ltd.

21 MoF 2020.
22 World Bank. 2019. Bhutan Forest Note. © World Bank. 
23 NSB 2018.

vary from 100 meters above mean sea level (msl) 
in the southern subtropical region to 7,550 msl in 
the northern alpine region. Glaciers cover about 
900 sq km, and there are more than 2,500 gla-
cial lakes. Rivers run from east to west, including 
the main river basins of Manas, Punatsangchhu/
Sankosh, Wangchhu/Raidak, and the Amoch-
hu/Torsa. Most rivers begin in Bhutan, while the 
Kurichhu, Gongri, and Amochhu headwaters are in 
Tibet, and flow into india. Bhutan’s economy and 
culture are inextricably linked to the forests cov-
ering nearly 27,000 sq km. About 15 percent of 
Bhutan’s forests are under management regimes 
and about 7.3 percent of forest areas have forest 
management plans. A wide range of rare and en-
dangered animals live in the vast forests signifying 
the country’s biodiversity “uniqueness.” The value of 
Bhutan’s ecosystem services provided by forests is 
estimated at about US$15.5 billion/year.20 it is also 
estimated that more than 50 percent of the total 
benefits from ecosystem services accrue to people 
outside Bhutan. 

Figure 4.Hydropower production and revenue
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Bhutan has immense hydropower potential sup-
ported by a dense network of rivers. Hydropower 
exports increased by a factor of five since the early 
2000s and accounted for 27 percent of total ex-
ports in 2019,21  while the revenues from hydropow-

er  accountedfor 18 percent of the total government 
revenues in 2017.22  As hydropower development 
accelerated, the sectoral share of GDP shifted away 
from agriculture, whose relative contribution has 
fallen since 1981 from 45 percent to 13 percent.23 

Hydropower production (GW)
Hydropower sale (y-o-y growth, percentage, RHS)
Export revenue (y-o-y growth, percentage, RHS)
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This has driven GDP growth through an expansion 
of investment during the construction phase of new 
hydropower and revenue from hydropower exports. 
Hydropower exports have contributed to an appre-
ciation of the real exchange rate and put upward 
pressure on domestic prices and wages, which has 
adversely impacted the competitiveness of non-hy-
dro tradable sectors. Bhutan claims that hydro-
power exports offset 4.4 million tons of annual CO2 
emissions and that by 2025, through increased hy-
droelectricity exports, the country will offset up to 
22.4 million tons of CO2 per year in the region.24 

The dominance of the hydropower sector has driven 
structural transformation in the economy. Much of 
recent growth has been fueled by public sector-led 
hydropower development. Non-hydro sectors, fac-
ing constraints related to the country’s challenging 
investment climate, including high trade costs and 
a small domestic market, remain less competitive. 
As a result, job creation outside of the public sector 
and agriculture has been limited.25 The RGoB plans 
to commission close to 12,600 MW of new hydro-
power by the end of the next decade, thus becom-
ing the highest hydropower producer per capita in 
the world. Significant economic benefits are gener-
ated by the sector, but the economy’s dependence 
on the hydropower sector and a lack of diversifica-
tion have resulted in macroeconomic volatility and 
vulnerability. The share of hydropower sector is as 
high as 30 percent of total industry if hydropower 
construction is included.26  Close to 85 percent of 
Bhutan’s energy trade with india is hydropower.27 

Bhutan’s forest sector contributed around 3 per-
cent to GDP (2018), but the real economic value of 
forests is much larger, considering the broad range 
of forest ecosystem services. Bhutan is a high-for-
est cover, low deforestation (HFLD) country28 and 

24	 Mark	Tutton	and	Katy	Scott,	2019.	What	tiny	Bhutan	can	teach	the	world	about	being	carbon	negative	(CNN)	https://www.cnn.
com/2018/10/11/asia/bhutan-carbon-negative/index.html 

25 World Bank 2022.
26 12th FYP 2018-2023 (Volume 1).
27 12th FYP 2018-2023 (Volume 1). Gross National Happiness Commission Royal Government of Bhutan Thimphu 2019; DRC, MOF. 

Bhutan Trade Statistics. 
28 See https://newsroom.wcs.org/News-Releases/articleType/ArticleView/articleId/16528/WCS-Statement-on-the-Importance-of-High-

Forest-Low-Deforestation-Countries-and-the-Need-to-Increase-Finance-for-Protection-of-Their-Forests.aspx#:~:text=High%20
Forest%2C%20Low%20Deforestation%20(HFLD,low%20past%20rates%20of%20deforestation.

29 MoAF 2016.
30 FAO 1996.
31 WMD 2019.
32 NEC 2015.

is known globally for its efforts to conserve bio-
diversity, as embedded in the philosophy of GNH. 
Bhutan’s effective and rigorous forest conservation 
framework has helped to increase forest cover over 
the past decades and to curb deforestation and 
forest degradation. However, the forestry sector 
has higher and unutilized potential to contribute to 
the economy and peoples’ livelihoods. Bhutan’s for-
est production potential is estimated at 16 percent 
of the total forest area, although only 7.3 percent 
of the area is currently under commercial man-
agement owing to the difficult terrain and limited 
wood processing technologies. Even within the 7.3 
percent, only conifer areas are harvested and mar-
keted, and the use of forest areas dominated by 
broad leaf species is limited due to lack of demand 
and poor processing technologies. Non-wood forest 
products (NWFPs) provide an important source of 
income for rural households. For example, the collec-
tion and trade of Cordyceps (Ophiocordyceps sin-
ensis), a caterpillar fungus, makes up 50 percent of 
the income of people living in the highlands.29  Oth-
er NWFPs include mushrooms, incense, essential 
oils, fruits, seeds, grass, and bark.30 

Bhutan’s 12th FYP highlights the importance of 
forests, including their role as carbon sinks. For-
est ecosystems provide services worth between 
US$394 million to US$1,27 million per year.31 
Around 2.2 million tons of CO2 are emitted every 
year by sectors other than forestry, but because 
of Bhutan’s forests, more than 6.3 million tons of 
CO2 are sequestered annually. in the NDC sub-
mitted to the COP21 (Conference of the Parties) 
of the United Nations Framework Convention on 
Climate Change (UNFCCC), Bhutan reaffirmed to 
remain carbon neutral and pursue a low-emission 
development path in support of the commitments 
of the Paris Agreement.32 The National Forest Pol-
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icy (2011) requires all forests to have forest man-
agement plans focused on the sustainable supply 
of forest products or ecosystem services. Bhutan’s 
Second NDC states a target to maintain 436 mil-

33 See https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Bhutan%20Second/Second%20NDC%20Bhutan.pdf
34	 Tourism	Policy	of	the	Kingdom	of	Bhutan	2021.
35	 See	https://www.tourism.gov.bt/uploads/attachment_files/tcb_QlQPOSBr_TCB%20ANNUAL%20REPORT%202020-2021%20

(WEB).pdf. 
36 “World Bank. 2019. Bhutan Forest Note.

lion tons of forest carbon stock outside protected 
areas by improving forest management and con-
servation.33

Figure 5.Tourist arrivals and gross tourist revenue
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Tourism is an important contributor to Bhutan’s 
GDP, after agriculture and industry.  it contributes 
significantly to the country’s socioeconomic devel-
opment through revenue and foreign currency gen-
eration and employment creation. in 2019 Bhutan 
recorded a total of 315,599 visitors, which is an in-
crease of 15 percent over 2018 (Figure 6).34  Direct 
revenues from tourism dropped from 23.42 million 
in 2019 to 2.76 million in 202035 under the pressure 
of COViD-19 lockdowns. 

Bhutan’s tourism sector is regarded as offering 
the most exclusive travel destinations in the world, 
and enjoys a reputation for authenticity, remote-
ness, well-protected cultural heritage, and natural 

environment. All of this makes the foundation of 
‘Brand Bhutan’. Tourism is also an important busi-
ness that supports livelihoods and has potential 
for growth and further development. The govern-
ment adheres strongly to a policy of “high value, 
low impact” tourism, which serves to create an 
image of exclusivity and high yield for Bhutan. 
With the rapid pace of socio-development in the 
country, in addition to high-end tourism, sustaina-
ble diversified tourism is seen as one of the most 
viable options to contribute to community devel-
opment while incentivizing conservation of natural 
resources, including forests for tourism purposes.36 

Regional arrivals (thousand, LHS)
International arrivals (thousand, LHS)
Gross receipts (y-o-y growth, percentage, RHS)
Total tourist arrivals (y-o-y growth, percentage, RHS)
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Chapter 2: Bhutan’s Sustainable 
Development Achievements

Bhutan’s national development policies are inher-
ently linked to protecting its natural capital. The 
12th FYP (2018–23) furthers the country’s com-
mitment to the 2030 Agenda for Sustainable De-
velopment. The 12th FYP aims to address critical 
challenges, particularly in improving key social 
outcomes, economic resilience, human capital de-
velopment, managing impacts of climate change, 
and strengthening partnerships. it focuses on “con-
solidation, coordination, and collaboration,” aims 
to solidify socioeconomic achievements and out-
comes, and to ensure a strong basis for the contin-

ued pursuit of GNH. The 12th FYP has identified 17 
National Key Result Areas (Figure 7) emphasizing 
economic resilience and productive capacity, and 
the remaining challenges to reduce poverty and in-
equality. Environmental sustainability is an impor-
tant theme running throughout the Plan, focusing 
on important natural resources—land, air, and wa-
ter—and related development challenges. The 13th 
FYP is under preparation and centered on address-
ing key development challenges and transitioning 
to a “sustainable and prosperous economy.”

Box 1. !2th FYP the 17 National Key Result Areas
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Bhutan continues to maintain a balance between 
development and environmental conservation ob-
jectives. Conservation is one of the nine domains 
of GNH. Geographically, Bhutan forms part of the 
Eastern Himalayan biodiversity hotspot. The pro-
tected areas (PAs) system covers about 51 percent 
of the country’s total land area. There are human 
settlements within the PAs that play an essential 
role in conservation efforts, “unlike in other parts 
of the world, where communities in the PAs are 
relocated.”37  Bhutan has five national parks, four 
wildlife sanctuaries, one strict nature reserve, and 
eight biological corridors.38 Currently, most PAs al-
low the sustainable use of natural resources by the 
communities living in the park, with the exception 
in core zones.

Bhutan is committed to remaining carbon neutral. 
This was confirmed at the 2009 Conference of 
Parties in Copenhagen and further reaffirmed in 
the 2015 Paris Agreement. Bhutan is implementing 
the UN 2030 Agenda for Sustainable Development 
and the Sustainable Development Goals (SDGs) by 
taking forward the sustainable development agen-
da and implementing it over the 2015 to 2030 
period. This commitment resonates in the 2020 
National Environmental Strategy39 and the 2016 
Economic Development Policy. The latter points to 
a conscientious choice made by the government 
to develop “a green and self-reliant economy sus-
tained by a knowledge-based society guided by the 
philosophy of GNH.” The approach of low-carbon 
development is set out in the 2012 National Strat-
egy and Action Plan for Low Carbon Development. 
The latter outlines options to manage emissions 
from energy-intensive industries, crop production, 
livestock raising, municipal solid waste, road trans-
port, and residential sectors, and is gradually be-
coming entrenched in public policies. Bhutan’s 2015 
NDC highlights the country’s commitment to re-
main carbon neutral, whereby GHGs will not exceed 
carbon sequestration by forests. it will also aim to 
maintain a minimum of 60 percent of forest cover. 

Bhutan has successfully implemented the 2012 
National Adaptation Program of Action (NAPA) 

37	 Third	National	Communication	from	Kingdom	of	Bhutan	to	UNFCCC	2020.	
38 DoFPS 2016.
39 The Middle Path - National Environment Strategy 2020.
40  ibid 6.

tackling important climate needs, while the Na-
tional Adaptation Plan was being formulated. The 
objectives of the Bhutan NAPA are to (i) identify 
urgent and priority projects and activities that can 
help communities adapt to the adverse effects 
of climate change; (ii) seek synergies and combi-
nations with existing Multilateral Environmental 
Agreements (MEAs) and developmental activi-
ties with an emphasis on the impacts of climate 
change; and (iii) integrate climate change risks into 
the national planning process. The National Adap-
tation Plan will focus on the medium to long term, 
to reduce vulnerability, by integrating adaptation 
into development planning and implementing pri-
ority adaptation actions. in addition, disaster man-
agement initiatives are underway at national and 
local levels to improve disaster preparedness and 
response. Keeping with the commitment of “car-
bon neutral” development, Bhutan has developed 
sectoral strategies on waste, transport, industry, 
and the elaboration of GHG mitigation measures in 
three sectors of human settlement, industry, and 
energy efficiency.40

 

Sustainability beyond 
GDP growth: 
Key findings of GRID analysis

The GRiD benchmarking tool measures Bhutan’s 
performance against a set of indicators resilience, 
efficiency, sustainability, and inclusion, and com-
pares the scores against other lower middle-in-
come (LMi) countries. The indicators cover specif-
ic aspects of environmental health, pollution, and 
natural resource management, such as air quality, 
wastewater treatment, safe water, sanitation, and 
hygiene (WaSH) services, deforestation, land deg-
radation, biodiversity, and habitat loss. The tool’s 
utility is enhanced by the carbon decoupling met-
rics, measuring renewable energy consumption as 
a percentage of total energy consumption and 
changes in per capita GHG emissions. The results 
of the global benchmarking are summarized in 
Table 1, and allow for an at-a-glance view of the 
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major areas where Bhutan is struggling. Unsurpris-
ingly, sustainability is Bhutan’s best pillar, where 
the country is on average in the top 66th percen-
tile across all indicators, bolstered by high scores in 

41 The Middle Path - National Environment Strategy 2020
42 World Bank, 2016. Mortality rate attributed to household and ambient air pollution, age-standardized (per 100,000 population) - 

Bhutan	|	Data	(worldbank.org)

natural resource sustainability and carbon decou-
pling. Resilience is Bhutan’s weakest pillar, scoring 
on average in the 31st percentile. in inclusion and ef-
ficiency, Bhutan scores close to the global median. 

Table 1: GRID global benchmarking: Bhutan’s scores
Significantly	below	global	median	▼

Significantly	below	global	median	▲

Pillar Dimensions

Resilience

Natural disaster & Weather variability 37 ▼

Health disaster

Social variability 8 ▼

Average 31 ▼

Inclusion

Distribution outcomes 44 ▼

Access to service 48

Access to markets and places 53

Social dimension of inclusion 36 ▼

Average 47

Sustainability

Natural resource sustainability 80 ▲

Pollution 53

Carbon decoupling 69 ▲

Average 66 ▲

Efficiency

Resource use 46

Governance 79 ▲

Transport and ICT 28 ▼

Average 47

These results set Bhutan apart as a global model 
for sustainability. Deforestation has nearly come to 
a halt since 2000. Bhutan has relatively low rates 
of land degradation and is amongst the most bio-
diverse countries in the world, with a large range of 
habitat types. in terms of carbon decoupling, Bhu-
tan performs exceedingly well in nearly all indica-
tors. Bhutan’s contribution to global GHG emissions 
is miniscule largely due to its low population, very 
high renewable energy consumption rate (over 80 
percent), and comparatively minimal land conver-
sion rates. Thus, while emissions per capita have 
increased by 50 percent over the past decade, this 
is not yet a major concern due to the very low base-
line.

Nonetheless, there are emerging issues and con-
cerns about environmental conditions. Air quali-
ty has been deteriorating in urban areas such as 
Thimphu and industrial areas. Since 2009, the 
PM10 levels have been consistently higher than 
the standards set by the World Health Organiza-
tion (WHO).41  The GRiD tool looks at air pollution 
by using data gathered by remote sensing, and in 
mountainous countries like Bhutan this needs to be 
interpreted with caution. Specifically, this refers to 
the indicator measuring the population exposed to 
PM2.5 levels above the WHO recommended lim-
it. Notwithstanding these concerns, the mortality 
rate attributable to air pollution equal to 124.5 per 
100,00042 in 2016 implies that Bhutan performed 
slightly better than average for an LMi country. 
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Figure A1.3: Benchmarking Bhutan against LMI countries—Sustainability 

 

Figure A1.4: Benchmarking Bhutan against LMI countries—Efficiency 

 

 

 

Figure 6. Benchmarking Bhutan against the LMI countries - Sustainability

43 WHO, Global Health Observatory Data Repository, World Bank. http://apps.who.int/ghodata/; Mortality rate attributed to household 
and	ambient	air	pollution,	age-standardized,	male	(per	100,000	male	population)	-	Bhutan	|	Data	(worldbank.org)

44 See https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Bhutan%20Second/Second%20NDC%20Bhutan.pdf

Bhutan also performs well on indicators of wa-
ter availability and quality. Bhutan has abundant 
freshwater resources and is an upstream coun-
try in shared river basins with neighboring coun-
tries. Water pollution is generally not a problem, 
with Bhutan having a mortality rate due to unsafe 
WaSH (i.e., caused by diarrheal diseases, cholera, 
etc.) equal to 120 per 100,00043  in 2016, which is 
lower than the LMi average. However, as Bhutan’s 
population continues to grow more dense and more 
urban, the very low capacity for wastewater treat-
ment may begin to put pressure on water quality 
and water-borne illnesses. More up to date research 
could shed light on the recent trends by analyzing 
urbanization trends and environmental infrastruc-
ture services.

The GRiD benchmarking highlights significantly el-
evated threats from natural disasters that threat-
en lives and livelihoods. Low access to social protec-
tion programs could further increase the country’s 
vulnerability to natural disasters, including earth-
quakes, floods, and landslides causing a significant 
amount of damage each year (Figure 8). Assets 
equivalent to approximately 2.3 percent of GDP are 
damaged each year due to natural disasters, which 
is more than twice the average for LMi countries. 
The 2nd NDC (2021)44  aims to strengthen Bhutan’s 
resilience to natural and climate change hazards. 
Annex 1 provides full details on the results of GRiD 
analysis and benchmarking.
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Figure 7. Benchmarking Bhutan against LMI countries - Resilience
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Figure A1.1: Benchmarking Bhutan against LMI countries—Resilience 

 

Figure A1.2: Benchmarking Bhutan against LMI countries—Inclusion 
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According to the Environmental Performance index 
(EPi)45 of 2020, Bhutan has moved up 24 points 
and raised to 107th place out of 180 countries com-
pared to 2018. Like GRiD, the EPi indicates that 
Bhutan stands strong on environmental sustain-
ability, especially when it comes to biodiversity 
and forest conservation. The EPi also points to 
development challenges which call for tradeoffs so 
that economic targets are not attained at the ex-
pense of ecosystems. Emerging urbanization chal-

45	 The	EPI	was	first	released	in	January	2018	during	the	World	Economic	Forum	in	Davos,	Switzerland.	It	offers	a	scorecard	for	
each country’s performance relative to established environmental policy goals. The EPI ranks the countries using 32 performance 
indicators and two policy objectives environmental health and ecosystem vitality

lenges could threaten environmental sustainability. 
Specifically, this is evidenced by the EPi score on 
“environmental health” which is lower (120) on per-
formance categories such as air quality, sanitation 
and drinking water and heavy metals indicating an 
onset of environmental degradation. Figure 9 pre-
sents the score card for disaggregated EPi ranks 
and scores by issue category.  it also provides de-
tails of Bhutan’s 2020 and baseline EPi ranking by 
category and indicator. 

Figure 8: EPI score card for Bhutan 2020
Country Scorecard 

Rank 
(/180)

Issues Categorises

120 Environmental Health

156 Air	Quality

122 Sanitation & Drinking Water

113 Heavy Metals

61 Waste Management 

142 Ecosystem Vitality

11 Biodiversity & Habitat

33 Ecosystem Service

0 Finishers

169 Climate Change

169 Pollution Emission

53 Agriculture

134 Water Resources

 

Source: https://epi.envirocenter.yale.edu/. 
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Chapter 3: Challenges to Environmental 
Sustainability and Climate Neutrality 
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Climate change 
vulnerability 
Bhutan is vulnerable to climate change impacts. in 
2021, it ranked the 38nd most vulnerable46 coun-
try in and the 62nd most ready according to the 
Global Climate Change Adaptation index (ND-
GAiN). Bhutan’s climate is exceptionally diverse 
and two main factors determine climate variation 
in mean temperature and precipitation: vast differ-
ences in altitude in the country, and the influence 
of the North indian monsoons.47  The projected cli-
mate changes in Bhutan include: (i) an increase in 
average temperatures, a consistent warming trend 
in the Himalayas, and one that is approximately 
three times the global average; (ii) a decrease in 
precipitation during the dry season, and an in-
crease during the wet season in the long term; (iii) 
increased intensity of rainfall events, erratic rain-
fall patterns, and a shift in monsoon timing; (iv) 
increased threats of hydro-meteorological and ge-
ological disasters due to climate risks, such as gla-
cial lake outburst floods (GLOFs), landsides, earth-
quakes, river erosion, flashfloods, windstorms, and 
forest fires.

Climate vulnerability could potentially derail Bhu-
tan’s sustainable development path. The hydro-
power, agriculture, and tourism sectors,48  which 
together account for roughly 35 percent of GDP, 
are all dependent on and affected by climate vari-
ability and other natural hazards. As a country lo-
cated in the ecologically fragile Eastern Himalayas, 
Bhutan reports that its forests are being impact-
ed by frequent rain and floods, which are causing 
landslides, and in the future, its hydropower sector 
could be adversely affected by disrupted hydrolog-
ical flows due to melting glaciers in the Himala-
yas.49 The future of hydropower, renewables, and 

46 See https://gain-new.crc.nd.edu/country/bhutan. The high vulnerability score and high readiness score of Bhutan places it in the 
upper-right quadrant of the ND-GAIN Matrix. It is on the road to responding effectively to climate change, but the adaptation needs 
and urgency to act are greater.

47 Bhutan’s 3rd National Communication to UNFCCC 2020.
48 Agriculture without forestry contributed 13.5 percent in 2019. Hydropower 12.7 percent without construction of hydropower 

projects. Tourism contributes about 8.5 percent –13.6 percent.
49	 Second	National	Communication	from	the	Kingdom	of	Bhutan	to	the	United	Nations	Framework	Convention	on	Climate	Change	

(UNFCCC).
50 RGoB-WB 2015.
51 National Center for Hydrology and Meteorology. Royal Government of Bhutan 2019. Report on the Analysis of Historical Climate 

and Climate Projection for Bhutan; Analysis of Historical Climate and Climate Change Projection.pdf (nchm.gov.bt);  article First 
ever Bhutan climate report predicts a hotter and wetter Bhutan – The Bhutanese 

carbon neutrality could be affected by climate 
change and projected change of rainfall and gla-
cial melt in the Himalayas. With many hydropower 
projects being planned in major rivers, and several 
projects in cascades in each basin, aquatic ecosys-
tems could come under severe stress and threats 
could be exacerbated by climate stressors. Bhu-
tan’s mountainous landscape and limited spatial 
and temporal data make it difficult to carry out 
adaptation measures. Extreme events are likely to 
increase the risks of higher floods and even dam 
safety. Threats posed by increasing frequency of 
GLOFs are serious. 

Climate risks 
(differentiated by 
sector)
The effects of climate change are increasingly 
visible in Bhutan. The country experienced GLOF 
events in 1957, 1960, 1968, and 1994.50  The 1994 
GLOF event from Luggye Tsho killed 21 people and 
damaged 91 houses and 1,781 acres of land. The 
heavy rainfall brought about by Cyclone Aila in 
2009 caused Bhutan to incur an estimated loss 
of US$17 million.51  The country is also increasing-
ly experiencing prolonged and extreme droughts in 
some parts of the country, which in turn increases 
the risk of loss of biodiversity, forest fires, and re-
duction of crop yield and agricultural productivity. 
Heavy rainfall triggering floods and flash floods are 
a recurring phenomenon in Bhutan, especially dur-
ing the summer monsoon. in July 2016, the south-
ern part of the country experienced a flash flood 
triggered by intense monsoon rainfall displacing 
more than 100 families and damaging infrastruc-
ture. Landslides are a major problem for the roads 
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sector, affecting road transport —a lifeline for Bhu-
tan. Extreme weather events expose infrastructure 
assets (such as hydropower and road network) to 
increased risk of floods and landslides.52 

The 2011 Climate Change Vulnerability Assess-
ment predicts a warming trend in annual temper-
ature and high levels of variability and uncertain-
ty in annual precipitation. A more recent climate 
study53  based on historical climate data on Bhu-
tan assessed the possible future climate chang-
es by using a small subset of climate projections 
available from the iPCC general circulation models 
(GCMs) (i.e., RCP 4.5 and RCP 8.5). The projections 
cover two future climate periods, 2021–50 and 
2070–2100. The findings indicate an increasing 
trend in temperature both at mean seasonal and 
mean annual scales and a decreasing trend in rain-
fall at mean annual scales. The rainfall indicated 
a larger variability. Overall, the climate projection 
of surface temperature under the RCP4.5 scenario 
indicated an increase of about 0.8°C–2.8°C during 
2021–2100 (Table 2).

52	 Climate	Risk	Country	Profile:	Bhutan	(2021):	The	World	Bank	Group	and	the	Asian	Development	Bank
53 Analysis of Historical Climate and Climate Projection for Bhutan. National Center for Hydrology and Meteorology Royal 

Government of Bhutan 2019. Strategic Program for Climate Resilience (SPCR).
54 June, July, August, and September.
55	 Climate	Risk	Country	Profile:	Bhutan	(2021):	The	World	Bank	Group	and	the	Asian	Development	Bank.https://

climateknowledgeportal.worldbank.org/sites/default/files/2021-08/15874-WB_Bhutan%20Country%20Profile-WEB.pdf

Higher values projected under the RCP8.5 scenario, 
include climate projections for surface tempera-
ture indicating an increase of about 0.8°C to more 
than 3.2°C towards the end of the century. The 
mean annual rainfall over Bhutan is likely to in-
crease in the future. Under the RCP 4.5 scenario, 
the mean annual rainfall over Bhutan indicates an 
increase of about 10–30 percent on the mean an-
nual scale, with summer54 rainfalls between 5–15 
percent. Under the RCP 8.5 scenario, the mean an-
nual rainfall indicates an increase of about 10–20 
percent during 2021–50 and with more than 30 
percent increase all over Bhutan towards the end 
of the century (2070–2100). Under both scenar-
ios, there is an indication of a marginal increase 
in rainfall trend. Table 2 and Table 3 provide in-
formation on projected temperature daily and 
seasonal anomalies for the four RCPs present-
ed against the reference period of 1986–2005.55 

Table 2: Projected anomaly (changes °C) for maximum, minimum, and average daily temperatures in 
Bhutan for 2040–59 and 2080–99, from the reference period of 1986–2005 for all RCPs 

Scenario
Average Daily Maximum 

Temperature
Average Daily Temperature Average Daily Minimum 

Temperature

2040-2059 2080-2099 2040-2059 2040-2099 2040-2059 2040-2099

RCP2.6 1.3 (-0.6, 3.5) 1.3 (-0.6, 3.4) 1.3 (-0.1, 2.8) 1.2 (0.0, 2.9) 1.2 (-0.3, 3.2) 1.3 (-0.4, 3.2)

RCP4.5 1.7 (-0.3, 3.5) 2.5 (0.3, 4.8) 1.6 (0.2, 3.0) 2.4 (0.8, 4.0) 1.7 (0.0, 3.6) 2.3 (0.8, 4.5)

RCP6.0 1.5 (-0.6, 3.6) 2.8 (0.6, 5.2) 1.5 (0.1, 3.0) 2.8 (1.3, 4.5) 1.6 (-0.2, 3.4) 2.9 (1.2, 5.0)

RCP8.5 2.3 (0.2, 4.2) 4.7 (2.6, 3.5) 2.2 (0.8, 3.6) 4.5 (2.8, 6.5) 2.2 (0.7, 4.0) 4.6 (2.8, 7.1)

Note: The table shows the median of the CCKP model ensemble and the 10–90th percentiles in brackets. Source: WBG Cli-
mate Change Knowledge Portal (CCKP, 2021). Climate Data: Projections. URL: https://climateknowledgeportal.worldbank. 
org/country/Bhutan/climate-data-projection. 
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Table 3: Projections of average temperature anomaly (°C) in Bhutan for different seasons (three 
monthly time slices) over different time horizons and emissions pathways, showing the median es-
timates of the full CCKP model ensemble and the 10th and 90th percentiles in brackets 

Scenario
2040-2059 2080-209

Jun - Aug Dec - Feb Jun - Aug Jun - Aug

RCP2.6 1.0 (-0.3, 2.6) 1.4 (0.0, 2.7) 0.9 (-0.3, 2.6) 1.5 (0.1, 2.6)

RCP4.5 1.3 (0.1, 2.6) 1.8 (0.3, 2.9) 2.0 (0.6, 3.5) 2.6 (0.9, 4.3)

RCP6.0 1.1 (0.0, 2.6) 1.7 (0.1, 3.0) 2.3 (0.9, 4.0) 3.1 (1.5, 4.6)

RCP8.5 1.8 (0.7, 3.2) 2.5 (0.9, 3.9) 3.8 (2.4, 5.6) 4.9 (3.4, 7.1)

Source: Gasser, T., Kechiar, M., Ciais, P., Burke, E. J., Kleinen, T., Zhu, D., . . . Obersteiner, M. (2018). Path-dependent reductions 
in CO2 emission budgets caused by permafrost carbon release. Nature Geoscience, 11, 830-835. URL: https://www.nature.
com/articles/ s41561-018-0227-0?WT.feed_name=subjects_carbon-cycle

56	 The	CAT	is	an	independent	scientific	analytical	product	produced	by	two	research	organizations	(Climate	Analytics	Climate	
Analytics and New climate Institute Home - NewClimate Institute) in collaboration with The Potsdam Institute for Climate Impact 
Research Potsdam Institute for Climate Impact Research (pik-potsdam.de), tracking climate action since 2009. Progress is tracked 
towards the globally agreed aim of holding warming well below 2°C, and pursuing efforts to limit warming to 1.5°C.

57   National Environment Commission 2012. 
58   ADB 2013; National Environment Commission 2012; RGoB 2010; RGoB 2007. 
59 National Environment Commission 2019.

GHG emissions 
on the rise 
Bhutan is committed to maintaining carbon neu-
trality and preserving its forests’ carbon seques-
tration capacity. According to the third national 
GHG inventory, in 2015, Bhutan’s forests seques-
tered 9.4 million tons of CO2 and emitted 3.8MT of 
CO2, resulting in net negative emissions of 5.6MT 
of CO2. Although starting from a low GHG emis-
sion base, current trends of growing urbanization, 
increased energy use from fossil fuels, emissions 
from transport and waste could create challeng-
es for the long-term, low-carbon outlook, risking a 
breakdown of Bhutan’s carbon neutrality. 

The Climate Action Tracker (CAT)56 provides an 
independent scientific analysis indicating that 
Bhutan would be compliant with its NDC target 
of staying carbon (or GHG) neutral by adhering to 
current policies (Figure 9). However, with emissions 

increasing, the gap to the limit of emissions to stay 
within carbon or GHG neutrality will close (assum-
ing a constant forestry sink of-6 MtCO2e/a). Bhu-
tan’s current policy trajectory in 2030 is around 
4.5 to 4.8 MtCO2e/a, which is 100 percent to 117 
percent increase from 2010 levels, excluding land 
use, land-use change, and forestry (LULUCF). The 
National Strategy on Low Carbon Development 
reconfirms the commitment to carbon neutrali-
ty57  and offers several short- and medium-term 
recommendations and measures that may result 
in lower levels of emissions than those reported 
in the CAT current policy scenario and could be 
quantified in future assessment with availabili-
ty of data. These measures include the National 
Environment Protection Act, the National Strate-
gy and Action Plan for Low Carbon Development, 
Bhutan Transport 2040, and the 2010 Economic 
Development Policy.58 in addition, Bhutan pub-
lished a National Waste Management Strategy in 
June 2019 with the goal of zero waste by 2030.59 
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Figure 9: Climate change tracker, Bhutan 2020
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60   RGoB 2011.
61   NEC 2019.
62 NEC 2019.
63 NEC 2019.
64 NEC 2019.
65 Department of Renewable Energy 2010.

Under the CAT’s current policy scenario for Bhu-
tan, absolute emission levels excluding LULUCF will 
reach 5.12 MtCO2e by 2025 and 6.28 MtCO2e by 
2030, increases of 280 percent and 366 percent 
relative to 1990 levels (1.35 MtCO2e), respectively. 
Compared to 2010 (2.01 MtCO2e, excl. LULUCF), 
emissions in 2025 and 2030 will be 154 percent 
and 212 percent higher, respectively. No specific 
mitigation effort in the agriculture sector was con-
sidered in the CAT current policy projections, as 
there is no quantifiable emissions data of the poli-
cy impact. The NDC refers to promotion of climate 
smart livestock farming practices and organic ag-
riculture, and the Second National Communication 
refers to a Sustainable Land Management Program 
(SLMP).60

Emissions from the forest sector had increased by 
100.47 percent between 1994 and 2015, followed 
by a decrease of 43.78 percent between 2000 and 
2015.61 The trend is quite similar to non-CO2 emis-
sions from biomass burning, which increased and 
decreased by 174.46 percent and 54.29 percent be-

tween 1994 and 2015, and 2000 and 2015, respec-
tively.62  However, the situation is different regard-
ing emissions from the conversion of forest land to 
non-forest land, which have been increasing posting 
a rise of 117.02 percent between 1994 and 2015, 
and 103.10 percent between 2000 and 2015.63 

GHG emissions from the waste sector had in-
creased by 126.79 percent and 86.21 percent in 
2015 compared to the 1994 and 2000 levels.64  To-
tal GHG emissions from the waste sector in 1994, 
2000, and 2015 were 55.789, 67.937, and 126.506 
Gg CO2e in national GHG inventory. it is assumed 
that an increase in waste generation will be directly 
proportional to the population growth (i.e., 1.9 per-
cent per year until 2020). However, waste almost 
increased threefold between 1994 and 2015, while 
Bhutan’s population grew only 30–50 percent in 
that time. According to the 2010 integrated Energy 
Management Master Plan for Bhutan (iEMMP),65  
Thimphu and Phuentsholing generated 37 and 25 
tons of solid waste per day, respectively, and the 
national waste generation figure was 81,119 t/year 

Historical emission, excl forestry
Historical emission/ removals from forest
NDC
Post - Covid-19 current policy projection
Pre - Covid-19 current policy projection
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in 2005. The 3rd National Communication to UN-
FCCC indicates that emissions from the waste sec-
tor will gradually increase from under 200 kt CO2e 
in 2015 to about 500 kt CO2e in 2045 for both the 
low and high growth scenarios.

Projected increase in emissions is to a large degree 
from the increasing per capita energy consump-
tion.66 Overall, energy intensity67  of Bhutan’s econ-
omy was reported at 10.4 megajoules per USD (MJ/
USD) in 2015, which was higher than in neighboring 
China (6.9 MJ/USD), india (4.7 MJ/USD), and Ne-
pal (7.4 MJ/USD).68  A major contributing factor to 
rising GHG is the inefficient use of energy. Due to 

66 3rd National Communication to UNFCCC.
67 Energy intensity level of primary energy (MJ/USD 2011 PPP GDP).
68 World Bank 2019.
69 MEA 2014.
70	 Kingdom	of	Bhutan.	Third	National	Communication	to	the	UNFCCC.	National	Environmental	Commission	2020.
71	 The	Middle	Path	National	Environmental	Strategy	2020;	Bhutan	launches	national	policy	for	energy	efficiency,	conservation”	-	

www.xinhuanet.com 3 In 2014, the country consumed around 650,220 Tons of Oil Equivalent (ToE) of energy – DNR, 2017

rapid economic growth over the last few decades, 
GHG emissions in the energy sector increased sig-
nificantly from 93.60 Gg CO2e in 1994 to 259.125 
Gg CO2e in 2000 and 707.917 Gg CO2e in 2015. 
Other sectors with high energy consumption are 
the building and appliances sector with 270,356 
tonnes of oil equivalent (TOE), the industry sector 
with 241,972 TOE, and the transport sector with 
121,218 TOE.69  The cement industry contributes 
47.6 percent of GHG of all industrial Processes 
and Product Use (2015).70 Growing emissions from 
transport and industry sectors contributed to in-
creasing air pollution (Figure 10). 

Figure 10: Emissions Level assessment: Contributions by sector
2015 (Gg CO2Eq)
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in 2018 Bhutan imported close to US$108 million 
worth of fossil fuel, which accounted for more than 
67 percent of the earnings from hydropower ex-
ports.71  Although Bhutan is a net exporter of ener-
gy in MJ terms, this number indicates that in terms 
of MJ/USD Bhutan is a strong importer. in other 
words, the cost of imported energy (measured in 
USD per megajoule) is considerably higher than the 
price of energy exported. With hydropower capaci-

ty doubling within the next five years, the absolute 
scale may appear negligible. However, in the long 
run, Bhutan might want to make better use of cheap 
hydropower, substituting it for expensive fossil fuel 
imports. Further extension of the existing capaci-
ty using fossil fuel-based plants will lead to higher 
GHG emissions. Higher fuel imports will increase 
the energy intensity and would threaten Bhutan’s 
carbon neutrality status, or at least reduce it, all 

2015 x,t(Gg CO2Eq)
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other things remaining equal. These emissions 
will decline compared to business-as-usual (BAU) 
scenarios if the target of an additional 20 MW of 
renewable energy capacity, including solar, wind, 
and bioenergy, by 2025 were to be implemented.72 
 
Bhutan’s energy demand is dominated by thermal 
energy (72 percent), with only 28 percent of de-
mand being serviced by electricity.73  Biomass (fuel-
wood, biogas, and briquettes) is the largest source 
of thermal energy, meeting 36 percent of the total 
energy demand. it is followed by diesel, coal, and 
other petroleum products (petrol, kerosene, and liq-

72 IRENA 2017.
73 Bhutan energy data directory 2015, DRE–MOEA, Thimphu. See www.moea.gov.bt/wp-content/ uploads/2018/07/Bhutan-Energy-

Data-Directory-2015.pdf.
74 DRE–MOEA 2016.
75 Ibid 39 page 16.
76 World Bank 2017.
77 IRENA 2019.
78 Ministry of Finance (MoF). 2020. Trade Statistics 2019. Thimphu, Bhutan.
79 2nd NDC 2021.
80 The 2nd NDC refers to four hydropower projects under construction that are anticipated to be commissioned before 2030 viz. 

Punatsangchuu-I	(1200	MW),	Punatsangchhu-II	(1020	MW),	Kholongchhu	(600	MW)	and	Nikachhu	(118	MW)	hydroelectric	
projects (HEP). In addition, the Sankosh HEP (2585 MW), Dorjilung HEP (1125 MW) and Nyera Amari (404 MW) are priority 
projects that will be pursued based on evolving national circumstances.

uified petroleum gas, LPG), which satisfy 16 per-
cent, 15 percent, and 5 percent of demand, respec-
tively.74  The highest energy consumption is from 
the residential and commercial/institutional seg-
ment, accounting for 41.6 percent of the total en-
ergy consumption of the Bhutanese economy. The 
industrial sector accounts for 37 percent of total 
energy consumption, while transport accounts for 
19 percent, followed by a much smaller share for 
agricultural and auxiliary activities (2.6 percent). 
The top energy-consuming sectors in Bhutan are 
the construction industry, cement, ferro-alloy, and 
carbide industries.75

Figure 11: Energy consumption by economic sector

 

Source: DRE-MOEA 2016.

Bhutan has already reached its goal of achieving 
100 percent electrification in 2014,76 and the im-
pact on emissions was negligible, as almost all the 
electricity is generated from hydropower plants. 
in 2020 the combined installed capacity in hydro-
power plants amounted to 2,326 MW. Over 99 per-
cent of Bhutan’s generation capacity is from large 
hydropower plants with installed capacity above 

10 MW.77 Most of the electricity generated—i.e., 
80 percent in 2019—is exported to india.78 Further 
development of hydropower projects can mitigate 
emissions beyond Bhutan in the region at large.79 
According to Bhutan’s NDC, by 2025 the country 
can further offset 22 MtCO2e per year through 
export of clean electricity from hydropower pro-
jects.80

2%
 Agriculture & auxiliary activity

33% 
Residential

9% 
Commercial & Institution

37%
Industry

19 % 
Transport

Chapter 3



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward28

Expanding the energy efficiency measures in elec-
tricity transmission is outlined in the Energy Effi-
ciency Roadmap 203081 estimating savings of 410 
gigawatt hours (GWh) annually,82 with potential for 
mitigation of GHG at 402 kt CO2e per annum. in 
the manufacturing sector, fuel switching in the ce-
ment industry and food and agro-industries would 
raise the mitigation benefits.83 Energy efficiency 
improvements could also bring substantial reduc-
tions in NOx, and other traditional air pollutants in 
sectors with high energy consumption. The roadm-
ap establishes the impact of energy efficiency (EE) 
on the country’s GHG emission in line with the first 
NDC targets with about 0.59 million MtCO2e emis-

81	 DEA	2016.	The	National	Energy	Efficiency	&	Conservation	Policy	and	the	Energy	Efficiency	Roadmap	(NEECP)	were	adopted	in	
2019

82	 Energy	Efficiency	Roadmap	2030	(Department	of	Renewable	Energy,	2016.	Savings	based	on	the	Indian	Grid	Emission	Factor	(S.	
Bhawan, 2014).

83 NEC 2017.
84 2nd NDC 2021.
85	 The	reference	to	BAU	Scenario	of	both	GDP	and	GHG	emission	is	taken	from	the	Draft	CGE	Model	(Figure	21)	GHG	profile	

following	IPCC	2006	(Figure	22)	GHG	profile	on	the	economic	analysis	of	carbon	neutrality	developed	by	the	National	
Environment Commission. The Model has two BAU scenarios of High Growth (GDP growth rate of 8 percent) and Low Growth 
(GDP growth rate of 4.2 percent). Against this GDP Growth, emissions are projected from 2014 to 2050.

sion reduction potential from implementation of 
EE and conservation (EE&C) measures.84

in summary, despite being a leader in ecosystem 
conservation Bhutan needs to fully implement a 
plan for adaptation and mitigation actions in all 
sectors of the economy to maintain its carbon 
neutrality. The government understands the im-
portance of integrating climate risk management 
in development activities, well demonstrated in the 
12th FYP and NES 2020, but its practice and im-
plementation were constrained by limited technical 
capacity and resources. 

Figure 12:  Trend in energy emissions (Gg CO2 e)  (1994–2015)
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Source: Bhutan 3rd National Communications to UNFCCC 2020 (p. 41).

The 3rd National Communication (NC) to UNFCCC 
2020 (NEC) links energy sector emissions with 
GDP growth under the BAU.85 Sectoral emissions in 
Bhutan show varying trends, with emissions from 
construction decreasing from 2018. According to 
the BAU scenario the emissions are projected to 

further decrease up to 2040 assuming that hydro-
power and mega infrastructure projects would be 
completed well before that. Emissions from the en-
ergy sector tend to increase, particularly from the 
growing road transport and service sectors, mak-
ing up for the reduced emissions from construction 
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(Figure 12). Thus, the energy sector’s net emissions 
were 18.56 % of the total national emissions, ex-
cluding the GHG removals by LULUCF. The trans-
port category’s energy emissions had the highest 
contribution to the sector with 60.01%, followed by 
manufacturing industries and construction 34.39%, 
other sectors 5.32%, solid fuels 0.27%, and energy 
industries (electricity generation) 0.002% only86. 
According to the 3rd NC to UNFCCC, future emis-
sions from these sector categories will follow an 
increasing trend. However, if sustainable policy 
measures were adopted by the RGoB, this may 
mitigate increasing emissions from growing eco-
nomic sectors. The National Environment Protec-
tion Act, the National Strategy and Action Plan for 
Low Carbon Development, Bhutan Transport 2040, 
and the 2010 Economic Development Policy include 
targets for improving sustainable waste manage-
ment practices, promoting low-carbon transport 
and clean energy generation.87

Elevated exposure to 
natural disasters
 
Bhutan is prone to natural disasters, including 
earthquakes, floods, and landslides that cause 
significant damage each year. The Asian Devel-
opment Bank88 estimated that the mean value of 
the economic damage (BAU scenario) for the five 
South Asia countries will be around 2.3 percent of 
GDP in 2050, ranging between 0.9 percent and 5.0 
percent of GDP within the 90 percent confidence 
interval. By 2050, annual GDP losses are projected 
under the BAU scenario for Bangladesh (2.0 per-
cent), Bhutan (1.4 percent), india (1.8 percent), Ne-
pal (2.2 percent), and Sri Lanka (1.2 percent). in the 
longer term, the total economic costs associated 
with climate change impacts are likely to increase 
in all countries. The relatively low access to social 
protection measures like child and maternity ben-

86 NEC Bhutan 3rd National Communication to UNFCCC 2020.
87 RGoB 2007; EA Energy Analyses & COWI 2012; ADB 2013a; RGoB 2010.
88 Ahmed, M. and S. Suphachalasai. 2014. Assessing the costs of climate change and adaptation in South Asia. Mandaluyong City, 

Philippines: Asian Development Bank, p. 76.
89 GRID estimates based on World Bank data accessed at Adequacy of social protection and labor programs (% of total welfare of 

beneficiary	households)	-	Bhutan	|	Data	(worldbank.org)	and	the	World	Bank.	2019.	Poverty,	Vulnerability,	and	Welfare	in	Bhutan:	
Progress and Challenges. © World Bank, Washington, DC. http://hdl.handle.net/10986/33366 License: CC BY 3.0 IGO

90 See https://blogs.worldbank.org/endpovertyinsouthasia/what-are-we-doing-improve-food-security-bhutan. 

efits, unemployment support, disability support, 
and social security payments further increases 
the vulnerability of Bhutan’s population. in Bhutan, 
only 8.8 percent of the population has access to at 
least one of these benefit types, compared to 29.1 
percent on average in LMi countries89. The effect 
of natural calamities could be multiplied by mal-
nourishment assumed to be a critical challenge in 
Bhutan, affecting nearly 30 percent of the popu-
lation.90 

Environmental 
pressures
 
Bhutan has made good progress in meeting the im-
perative for sustainable resource management. The 
government has adopted a progressive yet prag-
matic approach to address pressures associated 
with social and economic development. Largely, the 
emerging development pressures from urbaniza-
tion, resource extraction, and growing consumptive 
needs have been contained at levels that do not 
cause immediate irreversible damage. in the long 
run, however, taking for granted that Bhutan’s for-
est and water resources will remain pristine could 
be overly optimistic. Ongoing pressures on the nat-
ural environment fueled by development impetus 
arise from both traditional and modern sectors. 
The post-COViD-19 economic recovery and in-
creasingly complex climate change challenges that 
have taken priority in the last couple of years could 
further exacerbate these pressures. Bhutan’s rel-
atively uncompromised natural resource base and 
currently sustainable practices, if harnessed wise-
ly, could forestall future challenges. The challenges 
discussed below will require tradeoffs and compro-
mise between competing development priorities to 
sustain achievements in the long run.
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Water quality and 
resource management
 
The abundance of good quality water resources 
place Bhutan among the countries with the high-
est per capita water availability, albeit vulnerable 
to seasonal variations. With an average flow of 
2,238 m3/s, Bhutan generates 70,572 million m3 
per annum, i.e., 94,500 m3 per person per year, the 
highest in the region.91 At the same time, these wa-
ter resources are vulnerable to seasonal variations 
in precipitation which are exacerbated by climate 
change and impacts of human activities. 
 
Water resources play an important role in Bhutan’s 
economics and power a fifth of the economy.92 Wa-
ters resources will continue to shape a prosperous 
future for Bhutan’s people. Demand for water from 
the four major economic drivers—hydropower, agri-
culture, tourism, and small-scale industry—will face 
challenges under growing climate pressures. Bhu-
tan’s heavily monsoon-fed river systems already 
run low in the dry season.93 National economic 
growth is highly dependent on hydropower fed by 
healthy Himalayan rivers, whereas hydropower po-
tential is estimated at around 30,000 MW. Agri-
culture, in turn, consumes over 90 percent of wa-
ter resources and employs over half the population 
and contributes to over 15 percent of the country’s 
GDP.94 Nearly 60 percent of the population relies 
on agriculture to make a living.
 
Concerns are growing about water quality in ur-
ban and rural areas. Results from the monitoring 
carried by the National Environmental Commission 
indicate that while Bhutan’s water resources are 
deemed healthy, concerns are growing about the 
impacts of population growth and fast urbaniza-

91  ADB & NEC 2016.
92  WWF and NEC. 2016. Water in Bhutan’s economy. Importance to Government.
93  WWF NEC 2016.
94  WWF NEC 2016.
95 NEC. The Middle Path. The National Environmental Strategy 2020.
96 Ibid 31 
97	 People	using	safely	managed	sanitation	services	(%	of	population)	-	Bhutan	|	Data	(worldbank.org)
98	 Ugyen	Dorji,	Ugyen	M.	Tenzin,	Pema	Dorji,	Ugyen	Wangchuk,	Gem	Tshering,	Cheki	Dorji,	Hokyong	Shon,	Kwabena	Biritwum	

Nyarko, Sherub Phuntsho, Wastewater management in urban Bhutan: Assessing the current practices and challenges, Process 
Safety and Environmental Protection, Volume 132, 2019,

99	 As	Bhutan’s	economy	grows,	so	does	its	waste	problem	|	News	|	Eco-Business	|	Asia	Pacific
100 Ibid 31 

tion, the lack of adequate sewerage treatment and 
solid waste collection, mining, and construction, all 
of which already put at risk the infrastructure to 
maintain good water quality, especially in areas 
downstream of towns and cities, and could nega-
tively impact aquatic biodiversity. in rural areas the 
impacts of agro-chemicals and fertilizers on land 
and water resources have not been systematically 
assessed,95 although the use of agrochemicals in 
terms of nitrogen, phosphorus, and potassium per 
hectare is the lowest in the region. Over 97 percent 
of Bhutanese people have access to drinking water, 
but water quality is not always safe for drinking. 
A civil society water quality monitoring program 
started in 2017concluded that key rivers in Bhu-
tan contained significant levels of E. coli bacteria.96 
Although some major towns in Bhutan have sewer-
age treatment plants, sanitation infrastructure in 
small towns and rural households comprise individ-
ual septic tanks and pit toilets.  Access to safely 
managed sanitation services has improved reach-
ing in 65% in 201997, however a study98 on waste-
water management in urban Bhutan points that 
‘only eight of the 35 classified towns (22.8%) have 
public sewerage systems, with an average cover-
age of 19.7% of Bhutan’s total urban population, 
or 7.4% of Bhutan’s entire population’. According 
to Thimphu City Corporation, less than 20 percent 
of total households in Thimphu were connected to 
sewer systems and the rest rely on individual sep-
tic tanks emptied by a vacuum tanker99. Domestic 
sewage, uncontrolled seepage, or overflows from 
septic tanks are some of the main sources of wa-
ter pollution.100 
 
Water quality issues are compounded by the effects 
of climate change on water availability. Despite 
high water availability per capita, Bhutan is con-
fronted with localized and seasonal water shortag-
es for drinking and agriculture, posing an obstacle 
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to development.101 Bhutan’s mountainous terrain 
makes for rapid surface runoff, and the rivers, run-
ning through deep gorges and ravines, receive huge 
volumes of water during the summer monsoon. As 
the climate changes with more frequent and heav-
ier precipitation, flash floods are likely to become 
increasingly common.102  Although overall access to 
safe drinking water has improved over the years, 
drinking as well as irrigation water shortages are 
a growing challenge.103 in the face of these chal-
lenges, addressing poor demand management, in-
adequate infrastructure, poor distribution network, 
and ineffective enforcement of regulations will help 
increase the adaptive capacity of resources and 
decrease the water supply exposure risks. 

As Bhutan continues to climb the development 
ladder, increased wealth and disposable income will 
increase the medium- and long-term pressures on 
water resources. Bhutan’s NDC (2015, 2021) high-
lights the country’s commitment to increasing the 
resilience of water resources by adopting integrat-
ed water resource management, including (i) water 
resource monitoring, assessment, and mapping; 
(ii) adoption and deployment of new, innovative 
technologies for water harvesting and efficient use; 
(iii) climate proofing of water distribution network; 
and (iv) integrated watershed and wetland man-
agement. The 3rd National Communication to the 
UNFCCC lists the following as key areas for ad-
aptation measures: (i) drying water sources and 
spring decline; (ii) water induced disasters; (iii) lim-
ited access to water resources; and (iv) seasonal 
water shortages. 

101 Ibid 31 
102 The Fifth Assessment Report of the Intergovernmental Panel on Climate Change estimates that by 2100, South Asian countries, 

including Bhutan, will experience an 11% overall increase in rainfall during the wet season.
103 Twelfth Five Year Plan 2018-2023 (Volume-I). Gross National Happiness Commission, Royal Government of Bhutan Thimphu
104 Indicates the speed at which a country is transitioning from a rural to an urban society, the growth rate of its urban population 

measures the speed at which the absolute number of people residing in towns and cities is growing; Ellis, Peter, and Mark 
Roberts. 2016. Leveraging Urbanization in South Asia: Managing Spatial Transformation for Prosperity and Livability. South Asia 
Development Matters. Washington, DC: World Bank. doi: 10.1596/978-1-4648-0662-9. License: Creative Commons Attribution CC 
BY 3.0 IGO.

105 National Statistics Bureau 2019; Low Emission Development Strategy for Human Settlement 2021, RGoB. 
106 Michaelowa et al. 2018.

Growing urbanization 
and environmental 
pollution
 
Bhutan is one of the fastest urbanizing countries in 
South Asia, measured by the growing share of ur-
ban population.104 By 2047, the share of the urban 
population is expected to reach 56.8 percent.105 Ur-
banization affects the quality of the environment 
and livability outcomes. Difficulties in dealing with 
congestion pressures brought about by population 
growth, demand on land for housing, infrastruc-
ture, basic services, and the environment are at the 
heart of livability issues. Bhutan’s rapid urbaniza-
tion has led to increasing GHG emissions.106 There-
fore, looking at the urban sector for green growth 
opportunities will help Bhutan to remain carbon 
neutral beyond 2050. At the same time, many 
mitigation activities in urban areas have adapta-
tion co-benefits that help improve urban residents’ 
quality of life. 
 
Fast growing urban areas where infrastructure ser-
vices cannot cope with urban sprawl are character-
ized by traffic congestion, pollution, fragmentation 
of green cover, and reduced surface permeability, 
landslides, and storm-induced floods. The urban 
planning framework is challenged by the lack of 
modeling of demographic trends and identifying 
potential human settlements based on connectiv-
ity, potential economic prospects, suitable land for 
development, and access to vital resources, such 
as water. Lack of urban planning instruments to 
guide urbanization jeopardizes the unlocking of 
the unique comparative human, cultural, natural, 
and economic advantages of the country’s diverse 
regions. Bhutan has recently adopted a cultural 
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landscape approach,107 with alternatives to the 
international standard planning procedures and 
tools which have not been able to fully grasp the 
country’s innate values, societal norms, and ways 
of life, or properly contextualized them in planning. 
Following a cultural landscape approach is an op-
portunity to foster the Bhutanese way of life, put 
it in practice, and guide it while planning its future. 
Building upon nature and culture, which are embed-
ded in Bhutan’s Constitution and all its policies, the 
cultural landscape approach to regional planning is 
expected to help the country stay true to GNH.
 
Air pollution from inefficient energy use and ex-
panding transport sectors is an emerging national 
concern. Urban air pollution is caused by exhaust 
emissions from diesel and petrol vehicles, industrial 
emissions, chemical and mining processing, wind-
blown dust from unpaved roads, quarries, and 
construction sites, forest fires, burning of house-
hold and farm waste, open fires at construction 
sites, and roadside woodfired heating of bitumen in 
open pans for road paving, as well as wood-burn-
ing stoves used for cooking and heating. Emissions 
from the transport sector are expected to rise by 
1.25 MtCO2e by 2050 at an average year-on-year 
growth rate of 10 percent. A significant rise in 
emissions is expected from light vehicles followed 
by medium and heavy vehicles.

Air quality issues with potential implications for 
human health are the most recent environmental 
concern. The World Bank estimates that the glob-
al ambient PM2.5 population exposure for 2019 is 
over four times as high as the WHO’s Air Quali-
ty Guideline value of 10 μg/m3 for annual average 

107 The Cultural Landscape Framework for Regional Planning builds upon the Cultural Heritage Bill (CHB) formulated by MoHCA and 
enacted by Parliament in 2016.

108 Participating South Asian countries are Nepal, Bangladesh and India. 
109 World Bank. The Global Health Cost of PM2.5 Air Pollution: A Case for Action Beyond 2021. International Development in Focus. 

Washington, DC: World Bank. doi:10.1596/978-1-4648-1816-5. 
110 Sharma s. et al. 2021. Transboundary sources dominated PM2.5 in Thimphu, Bhutan. International Journal of Environmental 

Science and Technology.
111	 Particulate	matter	with	a	diameter	of	2.5-10	micrometers	or	μm
112 World Health Organization, 2016, Global Urban Ambient Air Pollution Database. WHO standard for annual average PM 10 is 20 

µg/m 3. 
113 The Middle Path 2020.
114	 Fine	particulate	matter	with	a	diameter	of	under	2.5μm.
115 The Middle Path 2020; WHO 2016.
116 Ibid 44 page 17.
117 https://www.stateofglobalair.org/data/#/health/plot. Health Effects Institute. 2020. State of Global Air 2020. Data source: Global 

Burden of Disease Study 2019. IHME, 2020.

PM2.5. Ambient PM2.5 exposures in 2019 were 
highest in the South Asia108 followed by the Mid-
dle East and Sub-Saharan region.109 A recent study 
found that during the COViD-19 lockdown imposed 
in Bhutan, in 2020, only a marginal reduction of 4 
percent in the PM2.5 concentrations was observed, 
indicating that nonlocal emissions dominate the 
PM2.5 concentrations in Thimphu, Bhutan.110 The 
trajectories of originating sources were allocated 
to south or southwest, with india being the major 
contributor (~44 percent), followed by Bangladesh 
(~19 percent), Bhutan itself (~19 percent), and Chi-
na (~16 percent). The same study indicated signif-
icant contributions from transboundary sources 
to PM2.5 concentrations in Thimphu, Bhutan, and 
recommends that these elevated PM2.5 concen-
trations need to be tackled with appropriate action 
plans and interventions.
 
Since 2009 the annual average level of PM10111 in 
Thimphu had been increasing, with levels consist-
ently higher than the WHO standard.112 During the 
dry winter season, PM10 levels in the capital rou-
tinely exceeded the allowable limits of the national 
standard of 60 micrograms per cubic meter (µg/
m3).113 increasing levels of PM2.5114 are even more 
harmful for human health.115 A global study found 
that localized air quality in Pasakha, center of fer-
rosilicon and steel factories, was around 150 µg/
m3 of fine particle emissions116 and higher than 
the notoriously smoggy ambient air of Delhi and 
Cairo. Although not significant when compared to 
other countries in the region, shows an increase in 
mortality due to outdoor air pollution (PM2.5) in 
Bhutan ( Figure 13).117
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Figure 13: Air quality: mortality attributable to PM2.5 
Number of Deaths Attributable to PM2.5(ug/m3) 
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118	 IRENA	(2019),	Renewables	Readiness	Assessment:	Kingdom	of	Bhutan,	International	Renewable	Energy	Agency,	Abu	Dhabi.
119	 	Ibid	37	and	Dendup,	Phuntsho	&	Wangchuk,	Pelden.	(2022).	Indoor	Air	Quality	among	the	Rural	Community	of	Bhutan.	

10.24321/2454.325X.202204.
120	 Thipsukon	Khumsaeng;	Thongchai	Kanabkaew.	Measurement	of	Indoor	Air	Pollution	in	Bhutanese	Households	during	Winter:	An	

Implication of Different Fuel Uses. Sustainability 2021, 13, 9601 (measurements were taken in Thimphu, Bhutan, for PM1, PM2.5, 
PM10,	CO,	temperature,	air	pressure	and	relative	humidity	in	houses	and	offices	with	various	fuels	used	for	heaters	and	classified	
as	the	hospital,	NEC,	kerosene,	LPG	and	firewood.

121 UNESCAP, (2021), Situational Assessment for Household Energy Needs in Bhutan, United Nations ESCAP, Energy Division, 
September 2021. Bangkok.

The use of firewood as a primary source of cooking 
energy results in high levels of indoor air pollution 
and adds pressure on forests. Fuelwood still pre-
vails in the residential sector, although its use has 
declined from 91% of the total residential to 5 to 
87% in 2014118.  Firewood is the primary source of 
cooking energy in rural Bhutan, resulting in high per 
capita firewood consumption. Over the years the 
fuel mix has been changing, depicting an increas-
ing share of clean fuel such as electricity and LPG. 
According to the Bhutan Living Standard Survey 
(2017), 95 per cent of households use gas, 99.1 
per cent use electricity, and 0.7 per cent use wood 
for cooking in urban areas. in rural areas, 57.8 per 
cent of the rural population use gas, 92.5 per cent 
use electricity, 33.3 percent use firewood, and 2.2 
percent use biogas. More recent results from the 
Population and Housing Census119 showed that the 
proportion of households using firewood for cook-
ing in rural areas decreased from 56.6 percent 
from 2005 to 36.7 percent in 2017. 
 
Transition to clean household energy will generate 
important health co-benefits. Results from a study 
on indoor air pollution120 in Thimphu, Bhutan, re-

vealed higher indoor concentrations of PM2.5 and 
PM10 in households using firewood heaters, com-
pared to households using electric, LPG, and ker-
osene heaters. High concentrations of CO were 
found in LPG, kerosene, and firewood from indoor 
combustion. Elevated concentrations of PM2.5 and 
PM10 from firewood indoor heaters commonly 
used in Thimphu households during winter could 
potentially worsen the health impacts on resi-
dents. Despite having access to electricity, 33 per 
cent of rural households use firewood as an energy 
source121. Two recent government documents em-
phasize the urgency to reduce indoor air pollution 
in rural households. First, the National Environment 
Strategy (2020) from the National Environment 
Commission (NEC) underlines indoor air pollution 
as a strategic objective to improve air quality in 
Bhutan. Second, the Multisectoral National Action 
Plan for the Prevention and Control of Non-Com-
municable diseases (2015-2020) focuses on four 
types of NCDs — cardiovascular diseases, cancer, 
chronic respiratory diseases, and diabetes. The 
plan recognizes that cooking and heating with bi-
omass fuels produce high levels of indoor smoke 
with health-damaging pollutants.
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Heavy-duty transport vehicles are responsible for 
at least 70 percent of local pollutants and nearly 
60 percent of GHGs in the country.122 There is a 
significant increase in vehicular traffic due to Bhu-
tan’s steady economic development. The import of 
petroleum products has increased from Nu 1.1 billion 
in 2002 to Nu 8.97 billion in 2017123 and is project-
ed to rise further. Sustainable transportation that 
focuses on efficient fuel usage and promotes pub-
lic modes of travel has significant energy savings 
potential and reduces emissions. if vehicle owner-
ship keeps increasing at 15 percent per annum,124 
estimated pollution levels will triple by 2030. if no 
action is taken, this can increase air pollution levels 
and pose risks to human health and environment, 
as well as cause an increase in CO2 emissions.125 To 
mitigate this trend in emissions, Bhutan has imple-
mented several initiatives and policies that target 
various developmental priorities and challenges. For 
example, the Bhutan Electric Vehicle (EV) Roadmap 
(2020–25) has been developed for a transition to 
zero emission mobility with targets for 2035, 2045, 
and 2050. The Bhutan Sustainable Low-emission 
Urban Transport System project is being imple-
mented to initiate the transition to EV mobility by 
focusing on taxis as the primary target for market 
transformation.

Air quality and  climate issues often display feed-
back loops. Actions for reducing GHG emissions 
and control of air pollutants need to follow a holis-
tic approach, such as measures for energy efficien-
cy improvements across all sectors, accelerated 
adoption of renewable energy, and fuel switching in 
end-use sectors to replace dirtier fuels. in summa-
ry, air quality policies may require an estimation of 
the range of projected air pollution reductions at 
an airshed level that will result from the various 
measures across all sectors to understand how any 
of the measures would reduce the risks from pol-
lutants or air contaminant emissions. 

122  ADB 2019 policy brief “Bhutan Vehicle Emission Reduction Road Map and Strategy, 2017–2025.” 
123  EE and Conservation Policy of Bhutan 2019; POL Section, DoT, MoEA. 
124  The Middle Path 2020; Road Safety and Transport Authority, www. rsta.gov.bt
125  Ibid 46 page 17.
126  12th Five Year Plan, 2018–2023.
127  NSB 2019.
128  Low Emission Development Strategy for Human Settlement 2021 RGoB.
129  NSB 2019.

Underdeveloped waste 
management system
 
Across the country, municipal waste manage-
ment is one of the most pressing issues. The total 
quantity of solid waste generated from across the 
whole country was estimated at about 861.36 tons 
per week in 2018.126 The recent National Waste 
inventory Survey127 revealed that households gen-
erate more than 80 tons of solid waste per day, 
out of which 51 percent are generated in urban 
areas.128 Despite several policy advances, there is 
a lack of coordinated planning across institutions 
for integrated waste management, and a shortage 
of human and financial resources to implement 
and enforce legislation. According to the iEMMP, in 
2010,129 Thimphu and Phuentsholing generated 37 
and 25 tons of solid waste per day, respectively. Al-
though the collection rate is relatively high, around 
95 percent, open dumping is common due to lack 
of proper infrastructure. Policies are in place to pro-
mote recycling, but there are few proper waste seg-
regation systems at source, and no treatment of 
greywater for reuse. Apart from Pasakha, industrial 
areas lack dedicated industrial waste sites. Med-
ical waste and electronic or e-waste pose special 
challenges, due to lack of capacity, facilities, and 
resources.

Segregated waste collections in the capital city 
focus on collecting two to three waste streams 
(wet, dry, and hazardous waste). There are pilots 
for replicating this example nationwide, in areas 
where there is no waste collection. The new nation-
al waste strategy sets an ambitious goal to reduce 
to less than 20 percent waste disposed to landfills 
by 2030. 
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Table 2: Municipal solid waste collection in 
Bhutan 
Area Urban Rural Bhutan

Yes 75.12 14.9 36.86

No 24.88 85.1 63.14

Total 100 100 100

Do you use it Urban Rural Bhutan

Yes 95.76 85.55 93.14

No 4.24 14.45 6.86

Total 100 100 100
Note: Proportion of households with access to waste collec-
tion (left, %) and proportion using waste collection service 
(right, %). Source: NSB 2019.

Emissions from the waste sector had increased by 
127 percent compared to 1994–2015, compounded 
by another increase of 86 percent in 2000–15. Ac-
cording to the GHG inventory130 there are two main 
sources of GHG emissions: wastewater treatment 
and waste discharge accounted for 87 percent of 
total waste related GHG emissions, while 13 percent 
are emissions only from solid waste disposal.131 The 
remaining amounts are from waste disposal sites, 
mostly shallow and open dump yards. Measures for 
mitigating GHG emissions in urban areas inter alia 
involve integrating low emission strategies in urban 
and rural settlements and strengthening munici-
pal waste management. The 2019 National Waste 
Management Strategy aims to address barriers to 
improved water management. 

The National Environmental Strategy132 prioritiz-
es waste minimization, reuse, and recycling. The 
Zero Waste Bhutan by 2030133 initiated by the 
government aims to strengthen waste prevention 
and management and sets a goal to achieve zero 
waste by curbing current trends of disposing over 
80 percent to the landfill and reducing waste go-
ing to landfills to less than 20 percent by 2030, 
based on the principles of circular economy. The 
GHG mitigation target will be achieved by reduc-
ing the municipal waste going to landfill to 28.3kt/

130  2nd National Communication to UNFCCC. 
131  NEC. Emissions were estimated using a bulk waste approach with activity data of population/ GDP.
132  2019 National Environment Commission Secretariat Royal Government of Bhutan. 2019. The Middle Path. The National 

Environmental Strategy 2020.
133	 See	http://www.nec.gov.bt/necs/2020/10/30/press-release-on-waste-management-flagship-program.	
134 Low Emission Development Strategy for Human Settlement 2021, RGoB.
135	 Baseline	Assessment	for	Plastic	Debris	flowing	into	Rivers	and	Seas	of	South	Asia	Annex	3:	Country	Profile	for	Bhutan.

year by 2025 (from 46.3kt/year in 2020) and to 
9.9 kt/year in 2030.134 The program implementa-
tion has been delayed due to COViD-19 lockdowns. 
it is planned to start it in four Thromdes (Thimphu, 
Phuentsholing, Gelephu, and Samdrup Jongkhar) 
and gradually scale it up across all 20 dzongkhags. 
 
Bhutan lacks proper waste disposal solutions, 
including sanitary landfill infrastructure or a 
waste-to-energy facility. in urban areas, collected 
waste is disposed to common dumpsites due to 
a lack of solid waste management infrastructure 
(including engineered landfill sites), including in the 
most populated areas (Thimphu and Phuentshol-
ing). Dumpsites are often located close to water-
ways, increasing the risk of waste (including plas-
tic) leakage into the (aquatic) environment. Waste 
collection in rural areas is very low, and most of 
the waste is burnt in household backyards. Each 
Thromde has an identified dumpsite for disposing 
of waste (in Memelakha for Thimphu and in Per-
karzhing for Phuentsholing).
 
Plastic leakage is an emerging risk to Bhutan’s 
pristine environment and aquatic ecosystems. 
Bhutan’s plastic consumption is estimated as 
18,000 tons per year and plastic waste generation 
as 14,000 tons per year.135 The largest proportion 
of this is packaging, which represents 52 percent 
of the consumption and 63 percent of the plas-
tic waste generation. Plastic waste generation is 
concentrated around Thimphu and Phuentsholing, 
where population density is the highest. The plastic 
generation rate is particularly high in Thimphu at 
29.7 kg/person, compared to the Bhutan average 
of 16.63 kg/person. Bhutan has no plastic produc-
tion and limited manufacturing capacity. All plastic 
(as feedstock or product) is imported mainly from 
india. in 2017 Bhutan introduced import taxes for 
plastic products as well as fiscal incentives to sup-
port the development of recycling, collection, and 
processing enterprises. 
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Rationalization and simplification of the customs 
duty rate was part of COViD-19 measures to en-
courage trade and contain inflation. Such a meas-
ure without proper management of plastic waste 
could potentially increase plastic use. The 2021 
Customs Duty Act reduced the customs duty to 
10 percent from existing rates of up to 50 percent 
on about 500 goods (including polyethylene; plastic 
waste) from countries other than india (no duty is 
levied on imports from india due to the bilateral 
free trade agreement). How this fiscal policy have 
impacted plastic consumption and waste genera-
tion in the country needs further analysis. 

Forest sector
 
Bhutan’s economy, culture, and livelihoods are in-
extricably linked to the forest landscapes. Bhutan 
has one of the highest percentages of forest covers 
in the world and is a leader in forest and biodiversi-
ty conservation. The four pillars of GNH—equitable 
and sustainable socioeconomic development (SED), 
cultural preservation and promotion (CUL), envi-
ronmental conservation (ENV), and good govern-
ance (GOV)—along with the four categories of for-
est ecosystem services—regulating, provisioning, 

136 NSB and ADB 2012; World Bank. 2019. Role of Forests in the National Economy.
137 MoAF 2014; Schindele 2004.

cultural, and supporting—are related in many ways. 
Bhutan’s forests naturally link people’s well-being 
with the environment. Many of the country’s cul-
tural traditions depend on maintaining knowledge 
of the environment and on protecting forest re-
sources (e.g., mountain closure, sokshing). National 
environmental conservation policies aiming at en-
hanced forest ecosystem services directly and in-
directly support the country’s socioeconomic devel-
opment. Provision of goods and regulation of water 
services support the hydropower sector. Forest 
ecosystem services are critical for soil and slope 
stability, water retention and flood mitigation, and 
carbon sequestration.

Since the 2000s the share of Bhutan’s forestry 
sector to GDP marked a steady decline. This is also 
reflected in the low employment numbers. in 2012, 
only 0.5 percent of Bhutan’s labor force (1,500 
workers) worked in forestry, according to the 2012 
Bhutan Living Standard Survey.136 Different For-
est resource assessments show that Bhutan could 
substantially increase its forest utilization with the 
availability of advanced harvesting and processing 
technologies137 without compromising the national 
forest cover targets and ecosystem health. 

Figure 14: Renewable natural resources (RNR) sector growth  (at constant price, %)
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Bhutan must deal with various challenges in the 
forest sector to maintain at least 60 percent of its 
land area under forest cover, as mandated by the 
Constitution. Four groups of challenges were iden-
tified in a World Bank study138 on the opportunities 
for furthering sustainable development aspirations 
for Bhutan’s forest sector. These include: (i) drivers 
of deforestation and forest degradation; (ii) vul-
nerability to climate change and natural disasters; 
(iii) underdeveloped wood and non-wood industries; 

138 World Bank. 2019. Bhutan Forest Note. © World Bank
139 Earlier the Ministry of Agriculture and Forests: MoAF (Ministry of Agriculture and Forests). Forest Facts and Figures 2018. 

Thimphu, Bhutan.
140 RGoB 2019; Review of Road Sector Master Plan (2007-2027) (Review of RSMP 2007-2027-FINAL.doc) https://www.mowhs.gov.

bt/wp-content/uploads/2017/04/Review-of-RSMP-2007-2027-FINAL.pdf
141 Priorities SARI Meeting on Sustainable Forestry in South Asia – Current Status, Science and Conservation Priorities. Presentation 

by	Institute	for	Studies	in	Industrial	Development	Vasant	Kung,	New	Delhi	7‐9th	November	2019;	and	MoAF,	(2017).	Drivers	of	
Deforestation and Forest Degradation in Bhutan, Watershed Management Division Department of Forests and Park Services 
Ministry of Agriculture and Forests Bhutan March 2017. See https://static1.squarespace.com/static/58d6cc1e17bffcffb801edde/t/59
ed1fa6e45a7c27e93bc02c/1508712427664/Bhutan+driver+assessment.pdf.  

142  MoAF 2017.
143 MoAF 2017.

and (iv) a challenging policy and institutional envi-
ronment.

The Ministry of Agriculture and Livestock139 has 
identified six major drivers of deforestation ranking 
them by weight of impacts (Table 5). in total, the 
annual rate of deforestation equals 6,714 hectares, 
or 0.2 percent of the total forest cover. This loss 
in forest cover is overcompensated for by gains in 
forest cover elsewhere. 

Table 3: Drivers of deforestation

Area Area affected 
annually (ha)

Annual greenhouse gas emission 
because of forest area loss 

(tCO2e)

State reserved forest land allotment for various purposes 1,923 604,852

Hydropower projects 1,880 591,327

Agriculture 778 244,709

Roads 820 257,919

Mines and quarries 633 199,101

Electricity transmission lines 542 170,478

Total 6,576 2,068,386
Source: MoAF 2017.

Roads and power transmission lines alone account 
for more than 70 percent of the total forest area 
converted to other land use.140 Timber and fuel-
wood harvesting deviating from sustainable forest 
management (SFM) practices account for 67 per-
cent of total degradation of forests in Bhutan.141 

Forest fires can be caused by natural or manmade 
activities. The number of forest fires have fluc-
tuated over time, from 34 in 2012–13 to 72 inci-
dences in 2016 and 37 in 2017–2018.142 Because 
of climate change, fire incidences are projected to 
increase. Pressure from livestock grazing in the for-
est was addressed by the government’s initiatives 
to improve livestock management through cross-
breeding, enhancing pasture, and feed and fodder 

development programs.143 However, the magnitude 
of the interventions’ impacts remains unclear.
 
Climate change impacts on forests in high eleva-
tions occur during heavy precipitation, supersat-
urates soil, and cause river overflows and flash 
floods. The National Adaptation Program of Ac-
tion 2021 lists new climatic hazards such as wind-
storms, fires, and cyclones. Climate change im-
pacts could lead to shifts in seasonal stream flow, 
ecosystems, and distributions of species depending 
on habitat shifts. it is expected that forests and 
trees will be increasingly affected by new diseases, 
pests, and parasites, and by shifting phenological 
and seasonal changes induced by climatic changes. 
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incidences of mega-drought would affect the tree 
responses to drought and the adaptive capacity of 
major species.144 Excessive glacier melts resulting in 
glacial lake outburst floods could have damaging 
effects on vegetation cover.
 
Emissions from the forestry sector (timber re-
moval, firewood, and disturbance) are the highest 
contributor to net national emissions contributing 
42.75 percent or 1,630.37 Gg CO2e. As presented 
within LULUCF sector, emission from forest (wood 
removal, fuelwood, and disturbance) accounts to 
73.93 percent totaling to 1,205.40 Gg CO2e; non-
CO2 emission from biomass burning in forest land 

144 Wangdi 2016.
145 The Middle Path.
146 3rd National Communication to UNFCCC 2020 National. Environment Commission Royal Government of Bhutan

represents 13.58 percent or 221.37 Gg CO2e, and 
emission from deforestation (conversion of forest 
land to cropland, grassland, settlements, and oth-
er land) accounts to 12.49 percent or 203.58 Gg 
CO2e in 2015. Bhutan’s per capita fuelwood con-
sumption is one of the highest in the world, since it 
remains the dominant source of energy for cooking 
and heating in rural areas.145 The country’s carbon 
sink has increased over the period, and this is due 
to change in definition of managed forest and in-
crease in forest area (natural expansion in forest 
area and forest plantation) from last national in-
ventory.146 

Figure 15: Trend in emissions from LULUCF (1994–2015)
Emission trend in LULUCF (Gg CO2e )
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Diversified tourism
 
The RGoB has pursued a unique high-value and 
low-volume tourism policy based on a minimum 
daily package rate (MDPR) and the sustainable de-
velopment fee (SDF).147 Bhutan’s sacred mountains 
have been banned, preventing the kind of ecological 
degradation and pollution seen on busy climbing 
routes in other Himalayan countries.148 The poli-
cy of imposing a Minimum Daily Package rate of 
US$200 to US$250-per-person-per-night has suc-
ceeded in providing a source of government income 
for education, health, and building tourism and 
transport infrastructure, while at the same time 
making tourism in Bhutan an exclusive and distinc-
tive experience.149 However, this policy makes it also 
less attractive for tourists to stay long enough to 
visit areas outside the Western tourist hotspots. 
While the tourism sector has been heavily hit by 
the effects of the COViD-19 pandemic, it has also 
inspired a newfound interest in domestic tourism. 
About 80 different entrepreneurs are looking to ex-
pand their work into domestic tourism. Glamping, 
ecotourism, and homestays are also new ventures 
they are hoping to offer for both international and 
domestic travelers.150

 
Bhutan’s pristine environment is among the key 
tourist attractions. While tourism in Bhutan has 
so far been a success story, ecotourism sector is 
already facing growth challenges.151 For example, as 
visitor numbers grow, the high value components 
earnings and the percentage of total spending de-
crease. According to the 2019 Tourism Council of 
Bhutan Final Draft Tourism Policy, Bhutan received 
more than 200,000 regional tourists not subject to 
the minimum daily spending requirements, who can 
stay in budget accommodations, and were not re-
quired to employ guides. This helps to provide year-

147 Tourism Council of Bhutan (TCB) 2020.
148 The Middle Path.
149  The Middle Path.
150  Tourism in Bhutan and COVID-19’s Lasting Impacts - BORGEN (borgenmagazine.com)
151	 	The	COVID-19	crisis	is	expected	to	have	significant	and	possibly	long-lasting	effects	on	Bhutan’s	economy.	Economic	growth	is	

expected	to	slow	markedly,	averaging	around	2.5	percent	per	year	over	the	medium	term	–	well	below	the	pre-COVID	five-year	
average of 5.5 percent. The tourism sector is not expected to return to its pre-COVID-19 level in the short term given that travel 
restrictions in Bhutan will likely hold past 2021, dampening services sector growth. 

152  The Middle Path.
153	 	Bhutan	Biological	Conservation	Complex	|	WWF	(wwfbhutan.org.bt)
154  The Middle Path.
155  Ibid 68 page 27.
156  Ibid 68.

round occupancy in hotels but causes overcrowding 
at popular sites in the more heavily visited area 
from Paro to Bumthang. in addition to social im-
pacts, a lack of proper management of tourist sites 
based on their “carrying capacity” can cause envi-
ronmental pressure. High concentrations of visitors 
put pressure on fragile ecosystems and can cause 
an increase in waste and litter.152 improved coor-
dination between all sectors involved in developing 
new tourism products will be critical to prevent en-
vironmental impacts that could harm the value of 
natural heritage. 

Protecting the value of 
nature heritage assets
 
Bhutan is a world leader in using “wildlife corridors” 
as cost-effective and reliable ways to conserve 
globally threatened species, promote gene flow, 
and allow species to adapt to climate change. Bhu-
tan has five national parks, four wildlife sanctu-
aries, one nature reserve, and nine biological corri-
dors. Protected areas and biological corridors cover 
19,751 sq km or 42.7 percent of total surface.153 
Bhutan’s consistent conservation efforts to protect 
its rich and diverse ecosystems and wildlife have 
not come without a price.154 Farmers in rural com-
munities claim that human-wildlife conflict causes 
social disharmony and constraints to agricultural 
sustainability and food security.155 According to the 
National Environment Commission (NEC) there are 
indications that in some areas, clearing forest for 
infrastructure causes the loss of wildlife habitats 
and disrupts animal behavior, forcing wild animals 
into human settlements in search of food that is 
easily accessible.156 Direct impacts on forests from 
human activities and climate change extend onto 
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Bhutan’s biodiversity. Although this area is not yet 
well researched,157 increases in temperature and 
changing rainfall patterns are expected to cause 
shifts in species ranges—as animals move to new 
habitats, and plants shift to higher elevations to 
escape warming trends.158 increased temperatures 
and changing rainfall patterns may also allow for 
new invasions by alien species that are well adapt-
ed to the new climatic conditions, including pests 
and micro-organisms that cause disease.

157  NEC 2020.
158  NEC 2020.
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Weathering the 
COVID-19 pandemic 
storm 
 
The impacts of the COViD-19 pandemic on growth 
gave an impetus to policy discussions on the need 
to diversify Bhutan’s economic asset base. This is 
unveiled in discussions on the concept of the 13th 
FYP. As the permanent impact on sectors becomes 
clearer, the need to reallocate resources to other vi-
able sectors could become an imperative. This is an 
opportunity to form a development model that is 
currently driven by exports of hydropower to one in 
which domestic and regional demand play a great-
er role, reducing reliance on exports to drive growth. 
Bhutan’s abundant natural capital offers multiple 
economic opportunities to build back better and 
sustain the foundations of future growth. There 
are opportunities to tap into the development po-
tential for sustainable forest use, nature-based 
tourism, organic agriculture, hydropower, tradition-
al herbal medicine, and much more. There is room 
to maintain and leverage Bhutan’s brand by ad-
dressing the emerging challenges related to climate 
change and environmental degradation. 
 
in the recovery period from post pandemic impacts 
the economy of Bhutan is projected to slow from 
4.7% in 2022 to 4.6% in 2023 and 4.2% in 2024159. 
A return to normal hydropower production after 2 
years of decline will underpin growth in 2023, while 
expected production from two newly commis-
sioned hydropower plants will help sustain growth 
in 2024.  As india is Bhutan’s main trade partner, 

159  Bhutan - Asian Development Outlook April 2023 (adb.org)
160  Ibid 6 
161	 	IMF	Working	Paper	Asia	and	Pacific	Department.	A	Diversification	Strategy	for	South	Asia.	Weicheng	Lian,	Fei	Liu,	Katsiaryna	

Svirydzenka, Biying Zhu. July 2021. WP/21/202. © 2021 International Monetary Fund.

its robust economic growth prospects in 2023 and 
2024 will boost exports and growth160. An interna-
tional Monetary Fund (iMF) report161 on the global 
recovery points that countries such as india, Ne-
pal, and Sri Lanka can build on their existing pro-
duction facilities; in others, where product space 
is clustered in specific industries—such as Bang-
ladesh, Bhutan, and the Maldives—would need to 
undertake a more concerted push. On the demand 
side, aggregate consumption expenditure will drive 
growth. it is forecast to expand by 25.4% in 2023 
and 12.3% in 2024, mainly on strong private con-
sumption, as is consistent with the experience of 
past government election cycles. A more resilient 
economy with a green and diverse production base 
can support the economic recovery and future de-
velopment in Bhutan. 

The RGoB’s COViD-19 policy measures were aligned 
with the 12th FYP and its flagship programs. The 
12th FYP is dedicated to creating a “Just, Harmo-
nious, and Sustainable Society through enhanced 
Decentralization.” The government will advance 
flagship programs under the 12th FYP through the 
budget. Programs including Digitalizing Bhutan, 
which aims to increase the use of digital technolo-
gies in schools, Growing Organic, Redefining Tour-
ism, and Managing Waste have been leveraged 
through the COViD-19 response and could increase 
future resilience. The RGoB is currently drafting the 
21st Century Economic Roadmap, which will outline 
Bhutan’s long-term vision. The overall objective is 
to create economic opportunities for the next gen-
eration and become a high-income GNH society by 
2030.

Chapter 4: Fostering the Foundations of 
Bhutan’s Green Growth 
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Institutional and 
policy foundation for 
sustaining Green, 
Resilient, and Inclusive 
Development 
Bhutan’s national development policies support the 
sustainability of its renewable resources as critical 
for ensuring that forests, air, land, and water are 
managed in a way that economic dividends can 
pay off for future generations. The 2030 Agenda 
plays a major role in guiding and facilitating Bhu-
tan’s climate-neutral development. Bhutan’s post 
COViD-19 recovery and growth challenges call for 
economic diversification and alternative growth 
opportunities, fostering productivity, and creating 
a virtuous cycle between sustainable development 
achievements and future green, resilient, and in-
clusive growth. The effects of climate change are 
profound and potentially adverse, especially on fu-
ture productivity of sectors dependent on water 
resources, forests, land, and ecosystems. Bhutan’s 
sectoral strategies and economic policies will con-
tinue to do so as primary entry points for foster-
ing sustainable growth. The complexity of natural 
systems and irreversibility of some environmental 
and climate-induced changes may carry risks for 
replacing the natural capital with other forms of 
capital. 

Bhutan’s longstanding commitment to protect the 
environment dates to the Nature and Conservation 
Act from 1995. in 2007, the National Environmen-
tal Protection Act (NEPA) envisaged, among oth-
er provisions, the fundamental right to a safe and 
healthy environment, intergenerational justice, the 
precautionary principle, the adoption of “3Rs” prin-
ciple (reduce, reuse, and recycle), and the “polluter 
pays” principle. The law has provisions for rights 
to access information and environmental justice 
for individuals whose right to a safe and healthy 
environment are affected. An array of financial in-
struments is foreseen by the NEPA, including fiscal 
incentives for environmental protection and com-
pliance, tax incentives, reductions in customs and 
other duties for the importation of environmentally 

friendly and energy-efficient technologies; charging 
levies and fees for utilization of natural resources; 
and mechanisms for valuation of and compensa-
tion for natural resources.

According to the Economic Development Policy 
of 2016, Bhutan’s commitment to remain carbon 
neutral is important for realizing the country’s as-
piration for developing Brand Bhutan. in this en-
deavor Bhutan will capitalize on the opportunities 
arising from global trends towards low emission 
development, while at the same time “leapfrog-
ging” towards global best practices in key sectors 
of the economy. 

The Middle Path. The National Environmental 
Strategy 2020 is in line with the concept of sus-
tainable development and articulates three eco-
nomic poles of growth: (i) hydropower development 
based on integrated watershed management; (ii) 
agricultural development based on sustainable land 
management practices; and (iii) industrial develop-
ment based on effective pollution control measures 
and environmental legislation. Several cross-cut-
ting principles inform Bhutan’s architecture of pol-
icies, laws, and regulation underpinning sustainable 
development: cultural valuation and integration, 
sustainable consumption and production, low car-
bon development, gender-responsive development, 
and poverty and environment mainstreaming. This 
strategy contains policy goals to tackle climate 
change and energy issues, create new growth en-
gines through investment in environmental sectors, 
including forests, and develop an ecological infra-
structure. 

The Climate Change Policy of the Kingdom of 
Bhutan 2020 acknowledges that climate change 
poses a threat to sustainable development and to 
the pursuit of GNH. Therefore, measures to build 
resilience and reduce vulnerability are necessary to 
adapt to the adverse impacts of climate change 
and minimize future climate risks. 

Bhutan’s 2019 National Energy Efficiency and Con-
servation Policy emphasizes adopting energy-effi-
cient production processes and technologies for 
enhancing the national economy and for establish-
ing value chains for energy-efficient goods and ser-
vices. EE&C targets transport, building sectors, and 
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industries for improved productivity and competi-
tiveness, including by lowering operating costs and 
improving their environmental footprint. Fuel-effi-
cient transportation systems and electric/ hybrid 
vehicles could lead to savings in fuel consumption 
in the transport sector and significantly reduce 
traffic congestion and mitigate vehicular pollution 
(SOx, NOx, total hydrocarbon, and PM emissions).

The Second NDC (2021) charts a way for Bhutan 
to continue pursuing a low emission development 
pathway towards national objectives for sustain-
able development while meeting obligations under 
the Paris Agreement. The second NDC pledges the 
country to remain carbon neutral. implementation 
targets are further refined with quantifiable mon-
itoring indicators. To implement the NDC’s prior-
ity programs, several Low Emission Development 
Strategies (LEDS) were developed to prioritize mit-
igation actions in key sectors of agriculture, human 
settlement, industry, and transport. These LEDS 
will serve as the basis for the sectors to integrate 
low carbon measures into development priorities. 
Further support for implementation is required to 
realize the identified priority programs and actions 
in the various LEDS.162 A study on gender and cli-
mate change in Bhutan with a focus on three NDC 
sectors (agriculture, energy, and waste) unpacks 
the gender climate nexus, gender roles, and gen-
der-differentiated impacts of climate change.163 

The study has been instrumental in informing gen-
der mainstreaming opportunities in the prepara-
tion of the LEDS and the 2nd NDC.

Low Emission Development Strategy (LEDS) for 
Human Settlement 2021 was prepared by Minis-
try of Works and Human Settlement (MoWHS)164 
in collaboration with the NEC as part of a series 
of LEDS for several sectors. LEDS for Human Set-
tlements is in line with the Climate Change Policy 
of the Kingdom of Bhutan 2020 as “a sectoral or 
national level development strategy aimed at en-
suring socioeconomic growth with minimum level 
of related GHG emissions.”

162  Bhutan 2nd NDC 2021.
163  Ibid 102 
164  As of 2023, under the Bhutan Civil Service Reform Act, this 

is now the Department of Human Settlement which falls 
under the Ministry of Industry and Transport

Box 2: Bhutan’s Nationally Determined Contribution (NDC) 

Bhutan	submitted	its	first	NDC	in	September	2015,	which	
looked at mitigating GHG emissions through several sectoral 
interventions (NEC, 2015): (i) pursuing sustainable forest 
management and conservation of biodiversity to ensure 
sustained environmental services; (ii) promoting  low carbon 
transport system; (iii) minimizing GHG emissions through 
the application of zero waste concepts and sustainable 
waste management practices; (iv) promoting a green 
and self-reliant economy towards carbon-neutral and 
sustainable development; (v) promoting clean, renewable 
energy generation; (vi) promoting climate-smart livestock 
farming practices to contribute to poverty alleviation and 
self-sufficiency;	(vii)	promoting	climate-smart	agriculture	to	
contribute towards achieving food and nutrition security; (viii) 
pursuing energy demand-side management by promoting 
energy	efficiency	in	appliances,	buildings,	and	industrial	
processes and technologies; and (ix) integrating low emission 
strategies in urban and rural settlements through green 
buildings, sustainable construction methods, and climate-
smart cities.

The 2nd NDC (2021) further emphasized the commitment 
to enhance action in priority mitigation areas: (i) forest 
conservation and management under the National REDD+ 
Strategy; (ii) low emission development strategy for food 
security; (iii) low emission development strategy for human 
settlement; (iv) low emission development strategy for 
industries; (v) low emission development strategy for 
surface transport; (vi) waste management; (vii) sustainable 
hydropower development; (viii) alternative renewable energy; 
(ix)	green	hydrogen	roadmap;	(x)	National	Energy	Efficiency	
&	Conservation	Policy	2019	and	Energy	Efficiency	Roadmap	
2019; and (xi) cooperative mechanisms to achieve sustainable 
development and mitigation ambitions. 

Bhutan has started the process of formulating its National 
Adaptation Plan (NAP) as part of the NAP readiness support. 
It is expected to put in place essential elements to support 
the medium- to long-term process for adaptation planning 
and implementation by enhancing institutional coordination, 
management of climate change data and information, and 
capacity building of key institutions including academia, civil 
society,	and	the	private	sector.	Bhutan’s	first	NAP	is	expected	
to be completed and submitted in 2021 and will be the basis 
of its Adaptation Communication to convey the country’s 
priorities, plans, actions, and support needs for adaptation. 
The NAP will cover priority needs and actions in the areas of 
water, agriculture, forests and biodiversity, and health.

Source: Communication of the Second Nationally Deter-
mined Contribution of the Kingdom of Bhutan from June 
23, 2021.
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The National Strategy and Action Plan for Low 
Carbon Development was prepared to enable Bhu-
tan to fulfill its commitment of remaining carbon 
neutral. in other words, it will help ensure that 
national emissions of GHG remain less than the 
national sequestration capacity.165 The strategy is 
comprised of various scenarios analyzing develop-
ment paths from 2005 through 2040.166 As a sup-
plement to the scenarios, the action plan presents 
several short- and medium-term interventions to 
achieve sustainable economic development through 
green growth.167

Bhutan has started preparing the Long-Term Low 
GHG Emission and Climate Resilient Development 
Strategy (LTS). The LTS will provide overall direc-
tion and guidance for Bhutan in the long-term 
efforts for remaining carbon neutral. The develop-
ment of the LTS has been hampered by the COV-
iD-19 pandemic and is expected to be completed 
in 2022.168

Bhutan’s Sustainable Hydropower Policy 2008 
aims to mobilize funds and attract investments 
for accelerated hydropower development and to 
enhance revenue contribution. The policy promotes 
sector development as an engine for clean energy 
to mitigate problems related to global warming and 
climate change. Huge energy demand in the region 
offers a big opportunity for Bhutan to develop its 
rich hydropower resources for the export market 
and to mitigate climate change in the importing 
countries. By acknowledging these opportunities, 
the policy provides a framework for furthering the 
sector potential for increased electricity export 
and, consequently, generating substantial reve-
nues.

The Environmental Assessment Act of 2000 and 
the Regulation for the Strategic Environmental As-
sessment (2001), changed to RECOP 2016,  provide 
for the implementation of strategic environmental 
assessment on policies, plans, programs, and proce-
dures for approval. All existing hydropower projects 
in Bhutan are run-of-river and spread across mul-

165  Third National Communication to the UNFCCC.
166  Ibid 21 page 9.
167  Ibid 21 page 9.
168  Bhutan 2nd NDC.
169  Bhutan 2nd NDC 2021.

tiple river basins. Project-level EiA does not assess 
the potential cumulative effects on environmental 
resources at the basin level. Since dams, reservoirs, 
and the operation of hydroelectric generators can 
affect the environment, a combination of hydro 
projects within the same river basin could intensify 
these impacts. Therefore, the scope of the impact 
assessment should not be limited to one project 
but analyze the impacts with a view towards other 
existing and planned projects. Since 2017 Bhutan 
has introduced national SEA guidelines that pro-
vide sectors with procedures for conducting SEA., 
including formulating SEA reports and the overall 
process for receiving NEC approval on SEA. 

The Sustainable Hydropower Development Policy 
(SHDP) 2021 enhances the previous hydropower 
policy by integrating climate resilience and mit-
igation, among other updates. As current run-of-
river hydropower schemes in Bhutan have become 
increasingly vulnerable to decreasing water flows 
in the dry season, the SHDP emphasizes adapta-
tion measures such as reservoir/pumped storage 
schemes. in addition, the new policy mandates hy-
dropower value chain through ventures in energy 
storage technologies such as hydrogen fuel, green 
ammonia, and other emerging technologies. These 
energy storage and diversification measures for 
adaptation also contribute directly to Bhutan’s 
carbon neutral efforts by providing clean energy for 
zero carbon transport and mobility.169 
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Box 3: EIA Practices in Bhutan’s Hydropower Sector 

Methodology: There are several factors weighted in using a multi-criteria analysis for new hydropower development in Bhutan. 
The main criteria include technical, economic, social, environmental, and balanced overall regional development. Each of these 
criteria are further analyzed through the lens of subcriteria, which the Department of Energy (DoE), under the Ministry of Energy 
and Natural Resources uses to rank the overall feasibility and prioritization of a new hydropower projects. Environmental and social 
assessment together carry 30 percent weight in overall ranking of hydropower development. Social assessment is conducted using 
sub	criteria,	including	improved	access	to	socioeconomic	benefits,	access	to	reliable	and	adequate	power	supply,	employment	
benefits,	resettlement	and	rehabilitation,	and	tourism.	Environmental	assessment	includes	subcriteria	such	as	intrusion	into	protected	
areas,	loss	of	primary	forest,	dewatering	impacts,	access	road	erosion,	and	fish	migration.	In	addition,	a	separate	main	criterion,	
representing 15 percent of the total score, is dedicated to balanced regional development, which favors distributing hydropower to 
regions currently less developed.

Legal procedures related to EIA in Hydropower
Environmental Impact Assessment (EIA) is legislated under the Environmental Assessment Act (2000) and regulated by NEC. 
For hydropower development in Bhutan, separate guidelines (Environmental Assessment Guideline for Power Transmission Line 
Guideline (2012) and Environmental Assessment Guideline for Hydropower Development (2012)) were also published. In addition to 
these	broad	regulations	related	to	the	environment,	the	regulatory	framework	also	comprises	specific	rules	and	regulations	related	to	
water	use,	biodiversity,	fisheries,	and	forestry.

Law and guidelines EIA Practices

Environmental Assessment
Act, 2000

Establishes procedures for assessment of policies, plans, and projects on the environment; 
environmental clearance by the National Environment Commission (NEC) or a competent 
authority required and mandatory; public consultation made mandatory; provisions included for 
noncompliance, including penalties.

The clearance process concludes with the release of the umbrella environmental clearance (EC) 
from NEC, once all other clearances are obtained, including EIA, land acquisition, vegetation 
removal clearance.

Regulation for the
Environmental Clearance of 
Projects, 2002

NEC and/or “competent authority” given the responsibility for issuing environmental clearance; 
public consultations mandatory.

The Water Act of Bhutan, 2011 It follows the “polluter/user pays principle” while also requiring a number of measures to be 
adopted, including formulation of a “National Integrated Water Resources Management Plan” and 
a “River Basin Management Plan” for each river basin. It stipulates water use priorities—drinking 
water and sanitation and agriculture being prioritized overuse in energy production.

Environmental Assessment—
Guidelines for Hydropower 
(2012)

&

Environmental Assessment—
Guidelines for Power 
Transmission Line Projects

The guidelines include measures to identify, assess, and mitigate environmental impacts 
from hydropower development, as well as provide a framework for the preparation of good 
assessment reports. It offers recommended outline for EMPs, R&R Plans, Compensatory 
Afforestation	Plans,	e-flow	assessments,	Dam	Break	Analysis	and	Disaster	Management	Plan,	
and Biodiversity Conservation & Wildlife Management Plan, among others.

Six key steps are recommended: (i) screening; (ii) scoping; (iii) baseline data generation; (iv) 
impact assessment; (v) measures for mitigation of
impacts; and (vi) Environmental Management Plan.

The guidelines also emphasize the need for consultations with affected
Communities;	to	assess	impacts	downstream,	on	ecological	flows	as	well	as	cultural	heritage.

The Tourism Policy of the Kingdom of Bhutan from 
2021 is built on branding Bhutan as a green, sus-
tainable, inclusive, and a high-value tourism desti-
nation which is guided by a “high-value, low volume” 
policy for tourism believed to significantly contrib-
ute to the country’s overall socioeconomic devel-
opment. The policy sets the agenda and direction 
for sustainable tourism development in the coun-
try through key reform measures and institutional 

strengthening. it aims to keep number of tourists 
within manageable limits to avoid issues and con-
cerns associated with mass tourism. The policy 
foresees adoption of appropriate pricing and other 
mechanisms such as an SDF and a MDPR.

Sustainable Forest Management is part of the 12th 
Five-Year Plan (2018–23) projecting an increase of 
the area under the SFM regime from 357,915 hec-
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tares to 425,495 hectares.170 The forest area un-
der scientific thinning will be increased from 381 
to 15,000 hectares and the number of SFM plans 
from 46 to 96. While the plan focuses on strength-
ening the existing Community Forests (CF) and 
Non-Wood Forest Products (NWFPs), it also com-
mits to increasing the number of CFs and NWFP 
groups. implementation and achievement of these 
goals will require capacity development to various 
stakeholder groups, investments in modern tech-
nology and infrastructure for timber and NWFP 
production; and support to value-chain addition 
activities.171

The Renewable Natural Resources (RNR) Strategy 
2040, covering the forests, agriculture, and live-
stock sectors, was adopted in 2021 and covers the 
Agriculture, Forests, and Other Land Use (AFOLU) 
sector under the iPCC emissions source category. 
The RNR strategy integrates resilience to climate 
change and low emission development as one of 
the key strategies to actualize transformational 
change in this integrated sector by building on the 
REDD+ Strategy, LEDS for Food Security 2021, and 
the National Strategy for Sustainable Socioeco-
nomic Development through the Commercializa-
tion of Organic Farming 2019.

Bhutan implemented the REDD+ readiness pro-
gram and produced Bhutan’s National REDD+ 
Strategy and implementation Framework, includ-
ing the National Forest Monitoring System, Forest 
Reference (Emission) Level, a Monitoring, Report-
ing, and Verification (MRV) Mechanism, and Safe-
guard information System (SiS) for REDD+. With 
the establishment of the National REDD+ Frame-
work, Bhutan is awaiting support to proceed to 
implementation of the strategy, which includes 
policies and measures that will contribute to con-
tinued conservation and sustainable management 
of forests.

Bhutan’s national policies are complemented by its 
commitment to all major multilateral environmen-
tal agreements. See Box 3. 

170  This includes all forest management regimes with local forest management plans, including FMUs and CFs.
171  World Bank. 2019. Bhutan Forest Note. © World Bank.

Box 4: Bhutan’s Multilateral Environmental Agreements

UN Convention on Biological Diversity (CBD), August 1995 
UN Framework Convention on Climate Change (UNFCCC), 
August 1995 
Convention for International Trade in Endangered Species 
(CITES), August 2002 
Vienna Convention for the Protection of the Ozone Layer, April 
2004 
UN	 Convention	 to	 Combat	 Desertification	 (UNCCD),	 August	
2003 
International Plant Protection Convention, June 1994 
UN Convention on the Law of Sea, December 1982 
RAMSAR Convention on Wetlands, January 2012
South Asian Wildlife Enforcement Network (SAWEN), January 
2010

Source. The Middle Path - National Environment Strategy 
2020

The above strategic underpinnings usefully inform 
Bhutan’s future policies for green growth. As Bhu-
tan charts a growth path that includes maintain-
ing its carbon neutrality, future policies could focus 
on addressing emerging development challenges, 
curbing further emissions, efficiently allocating  
resources, developing value chains that do not re-
sult in overexploitation of resources, encouraging 
technology choices that are efficient and minimize 
environmental pressures, and expanding private 
sector opportunities. 

Institutions for steering 
up green growth
Sustainability is the overarching governance philos-
ophy of Bhutan embodied in the GNH index and 
in the spirit of national development policies. The 
Cabinet Secretariat coordinates the public agen-
cies with the purpose of promoting the four pillars 
of GNH—i.e. sustainable economic development; 
preservation and promotion of culture and tradi-
tion; conservation of environment; and good gov-
ernance (Box 4). Annex 2 provides details of the 
Governance and institutional Framework for Green 
Growth: composition, coordination center, lead 
agencies, focus areas, communication with society 
groups, and recommendations.
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Box 5: Bhutan’s GNH Index172 

The GNH Index has 9 domains and 33 indicators that measure 
sustainability-based growth and development. The following 
domains of the GNH Index are used to measure green, 
resilient, and inclusive growth: good governance, ecological 
diversity, living standards, community vitality, and education. 
For example, the living standards domain refers to the level 
of material comfort as measured by income, conditions of 
financial	security,	and	housing	and	asset	ownership.	The	good 
governance domain evaluates how people perceive various 
governmental	functions	in	terms	of	their	efficacy,	honesty,	and	
quality. Indicators help to evaluate the level of participation in 
government decisions at the local level and the presence of 
various rights and freedoms.173 Bhutan has a unique approach 
of ‘middle path’ development that considers GDP as an 
accounting system, not an indicator of overall growth and well-
being. The Cabinet Secretariat brings this unique approach to 
its development policy and practice by using GNH indicators. 
Apart	from	the	GNH	Index	indicators,	the	National	Key	Results	
Areas	(NKRAs)	and	Sectoral	Key	Results	Areas	(SKRAs)	were	
employed	as	specific	targets	and	indicators	in	the	formulation	
of the 11th FYP. This strategic results framework that was 
designed at that time is still being used for planning and 
programming of the central, sectoral, and local development 
plans and programs. However, detailed understanding and 
capacity to align sector/agency plans and programs to the 
SDG targets and indicators remain limited. 174 

The national coordination of climate change ac-
tions across key agencies and stakeholder groups 
is carried out by the Department of Environment 
and Climate Change, under the Ministry of Ener-
gy and Natural Resources. A climate change “one 
stop platform”  helps to facilitate  the multi-stake-
holder dialogue and to implement climate-related 
work in Bhutan. Particularly, the aim is improving 
coordination between the different climate-sensi-
tive sectors, enhance knowledge management, and 
improve reporting and monitoring of all climate ac-
tions in Bhutan.175

Bhutan is committed to green growth as a core 
thrust of its future economic development. The 
Economic Development Policy of 2010 states that 
“green growth” will be encouraged in promoting in-
dustrial and private sector development. However, 
the 2016 version of the policy does not refer to 
“green growth”; rather, it envisions to build Bhuta-
nese economy as “green and self-reliant economy” 

172	 	Within-country	differences	reflected	in	the	Gross	National	Happiness	Index	are	valuable	for	planning	government	programs,	
both in terms of geographic and demographic targeting. However, recently the government has established some goals based on 
Gross Domestic Product, just like any other country. 

173  See https://www.gnhc.gov.bt/en/wp-content/uploads/2017/05/GNH_9DOMAINS-AND-INDICATORS.pdf 
174  See https://www.gnhc.gov.bt/en/wp-content/uploads/2021/09/2nd-VNR-Report-SDGs.pdf. 
175	 	RKB	2nd	NDC	2021.
176  See https://www.moea.gov.bt/wp-content/uploads/2017/07/Economic-Development-Policy-2016.pdf. 

that is guided by the GNH philosophy.176 This policy 
recognizes that unless the constraints to business 
growth are systematically addressed, the capacity 
of the private sector as an engine of growth cannot 
be enhanced. in this context, the 2016 policy aims 
to create an enabling environment for investment 
through eight high-level strategic directions. This 
includes diversifying the economic base with min-
imal ecological footprint, harnessing and adding 
value to natural resources in a sustainable manner, 
and promoting industries through a cluster effect 
and championing approach, among others.

Priority growth areas (the “five jewels”) identified 
in the 2016 Economic Development Policy include 
hydropower, cottage and small industries, mining, 
tourism, and agriculture. Other sectors include High 
Quality Green Services such as education, waste 
management, energy, transportation, construction, 
and manufacturing. These sectors are identified as 
having the highest potential to generate wealth, 
employment, and sustainable growth with mini-
mal ecological footprint within the framework of 
GNH and to establish the Brand Bhutan image as 
a source of organic and traditional products and 
aligned with GNH’s ecological and cultural preser-
vation objectives. These areas were prioritized to 
receive encouragement and support from the gov-
ernment and the private sector. 

Clear institutional mandates without overlaps 
will help improve institutional effectiveness. A key 
challenge appears in situations where there is per-
ceived conflict of interest and a regulatory body 
acting as a facilitator for production using miner-
al and natural resources. An example is found in 
the mining sector. The newly established Depart-
ment of Geology and Mines in the MENR is the 
regulatory body () which oversees and facilitates 
mines’ operations. To mitigate this a new Mineral 
Resources Agency was proposed to be established 
under the Mines and Mineral Bill of Bhutan 2020. 
The bill has not yet passed due to several contro-
versies. in addition, there is a lack of monitoring of 
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public consultation process and on corporate social 
responsibility (CSR) actions. Effective community 
involvement and ensuring  strict monitoring of the 
public consultation process could address this gap. 
Furthermore, formulating a Mining CSR Strategy 
and Action Plan can enhance community access to 
socioeconomic benefits.

Bhutan 2020: A Vision for Peace, Prosperity, and 
Happiness is foundational for the country’s devel-
opment and emphasizes the importance of private 
sector development. With this vision, the RGoB 
aims to transform Bhutan’s economy into a private 
sector-led economy. To concretize this vision, a Pri-
vate Sector Development Committee (PSDC) has 
been transferred from the Ministry of Economic Af-
fairs to Bhutan Chamber of Commerce and indus-
try.  in . The government had revised two policies, 
the Foreign Direct investment (FDi) policy and Cot-
tage and Small industry (CSi) policy in July 2019. 
The new structure of approved domestic electricity 
tariff grants subsidies to low and medium voltage 
consumers to encourage use of electric cookers 
and appliances to replace non-renewable energy 
sources like LPG and wood-based ones. The gov-
ernment also had approved 2019 Energy Efficiency 
and Conservation Policy (EECP) to enable various 
actors in the economy such as building, industry, 
and transport sectors to adopt EECP measures 
and create an enabling environment for private 
sector participation in adopting EECP measures. 
The government has also implemented reforms in 
several areas to improve access to finance, espe-
cially for CSis.

Bhutan’s sustainable future and green develop-
ment path are considered in Bhutan’s 21st Centu-
ry Economic Roadmap, which is being drafted as 
a national initiative to chart out Bhutan’s long-
term economic direction and to guide short- and 
medium-term plans, programs, and policies.177 The 
roadmap will articulate the main strategies in key 
economic priority areas for the country over the 
next 10 years while maintaining Bhutan’s effective 
social and environmental safeguards and integrate 
climate resilience and mitigation. The roadmap 
builds on the recovery measures for the COViD-19 

177	 	RKB	2nd	NDC	2021.
178  Public Environmental Expenditure Review of the Royal Government of Bhutan, Department of Public Accounts, 2014
179  Worksheets of data analysis for the 2014 PEER has not been available. 

pandemic and is expected to reconfirm the com-
mitment to leverage resources to support Brand 
Bhutan that will feed into the upcoming LTS and 
transformative green financing.

 

Financing green 
growth
in the short term, Bhutan’s public finance will take 
center stage when confronting the key social and 
environmental challenges. Yet public finance could 
play a powerful market-shaping role as it does not 
face pressure to deliver short-term returns, mean-
ing it can provide lower-cost and longer-term fi-
nancing, prioritize wider social objectives, and take 
a different approach to risks and rewards. in the 
medium term, Bhutan can develop a range of pol-
icies and regulations to promote climate change 
mitigation and adaptation and improved environ-
mental performance by enabling policies for private 
green investments. Promoting green value chain 
development, capacity building for innovation, us-
ing environmental certification and labels to ac-
cess and benefit from growing markets for green 
products will go a long way by using the limited 
public finance to leverage green private investment 
to expand sustainability achievements. 

Public environmental 
expenditures
The CEA made an attempt to conduct a quick 
analysis of Bhutan’s public environmental expendi-
tures (PEE) between FY16/17 and FY20/21 within 
all public institutions at the national, Dzongkhag, 
and Gewog levels. To ensure consistency of the 
approaches, the methodology used for the PEER 
2014, prepared by the RGoB178, has been adopted 
for carrying out the analysis, with slight modifica-
tions, subject to data limitations179. A full descrip-
tion of the PEER findings is presented in Annex 3. 
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Total PEE has been fluctuating over different pe-
riods of fiscal years.  in general, the share of PEE 
to GDP remained below 6 percent while its share 
of public expenditures (PE) ranged between 9–16 
percent. The contribution of PEE as a percentage 
of GDP plunged to 2.3 percent in 2019–20 from 4.7 
percent in 2017–18. in 2019–20, the contribution 
of PEE to GDP rose to 3.3 percent. Furthermore, 

180  MoF 2014. 

considering the decline of PEE as a percentage of 
public expenditure (from 10.0 percent in 2019–20 
to 8.8 percent in 2020–21), the total environmen-
tal spending to GDP is likely to decline during future 
periods. Table 6 provides a summary of GDP, public 
expenditures, and public environmental expendi-
tures from 2013–14 to the 2020–21.

Table 6: GDP, total PE and PEE from FY13/14 to FY20/21
Million Nu 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21

GDP 109,649.3 122,461.6 136,803.7 152,322.3 163,455.8 172,950.9 175,067.3 NA

Public Expenditure (PE) 34,609.9 36,475.9 44,688.5 49,966.6 56,331.4 44,054.1 57,572.3 71,091.8

Total Public Enviromental 
Expenditure (PEE) 

2,811.4 2,593.0 3,728.0 4,310.0 4,326.5 2,535.8 3,667.3 3,561.1

Core PEE 1,115.8 935.5 1,473.2 1,696.2 2,085.9 1,233.7 1,722.0 1,893.4

PE as % of GDP 0.3 0.3 0.3 0.3 0.3 0.3 0.3 NA

PEE as % of GDP 2.6% 2.1% 2.7% 2.8% 2.6% 1.5% 2.1% NA

PEE as % of PE 8.1% 7.1% 8.3% 8.6% 7.7% 5.8% 6.4% 5.0%

Core PEE % of PE 3.2% 2.6% 3.3% 3.4% 3.7% 2.8% 3.0% 2.7%

Core PEE % of GDP 1.0% 0.8% 1.1% 1.1% 1.3% 0.7% 1.0% NA

Core PEE % of Total PEE 39.7% 36.1% 39.5% 39.4% 48.2% 48.7% 47.0% 53.2%

As per the review,180 the PEE is broken down into 
9 environmental clusters and 38 subclusters by 
applying environmental classifications. it should 
be noted that this classification makes it slightly 
difficult to compare Bhutan’s PEE with other coun-
tries. Of the total 9 environmental clusters, the 

first 4 clusters (clusters 1–4) constitute the core 
PEE. The corresponding share of the core PEE to 
the total PEE is comparatively low. it accounted for 
just 22.0 percent in FY16/17 but increased to 30.4 
percent in FY20/21.

Table 7: PEE by main cluster (million Nu)
Environmental Clusters 2016/17 2017/18 2018/19 2019/20 2020/21

Mill. Nu % Mill. Nu % Mill. Nu % Mill. Nu % Mill. Nu %

1. Environmental Protection1. Environmental Protection  17.2 17.2  0.4 0.4  7.8 7.8  0.2 0.2  9.7 9.7  0.2 0.2  16.5 16.5  0.4 0.4  12.8 12.8  0.4 0.4

2. Urban, Rural and Industrial 2. Urban, Rural and Industrial 
Environmental ManagementEnvironmental Management

 1,150.7 1,150.7  26.7 26.7  1,694.9 1,694.9  39.2 39.2  867.3 867.3  20.1 20.1  1,229.1 1,229.1  33.5 33.5  1,424.4 1,424.4  40.0 40.0

3. Biodiversity Conservation3. Biodiversity Conservation  331.4 331.4  7.7 7.7  148.9 148.9  3.4 3.4  110.6 110.6  2.6 2.6  217.2 217.2  5.9 5.9  155.8 155.8  4.4 4.4

4.	Information	and	Knowledge4.	Information	and	Knowledge  196.9 196.9  4.6 4.6  234.3 234.3  5.4 5.4  246.0 246.0  5.7 5.7  259.1 259.1  7.1 7.1  300.3 300.3  8.4 8.4

Total Core PEE (Cluster 1-4)Total Core PEE (Cluster 1-4)  1,696.2 1,696.2  39.4 39.4  2,085.9 2,085.9  48.2 48.2  1,233.7 1,233.7  48.7 48.7  1,722.0 1,722.0  47.0 47.0  1,893.4 1,893.4  53.2 53.2

5. Natural Resource Management5. Natural Resource Management  377.9 377.9  8.8 8.8  374.3 374.3  8.7 8.7  235.3 235.3  5.5 5.5  312.6 312.6  8.5 8.5  195.7 195.7  5.5 5.5

6. Soil Conservation and Land 6. Soil Conservation and Land 
ManagementManagement

 397.4 397.4  9.2 9.2  350.1 350.1  8.1 8.1  249.0 249.0  5.8 5.8  241.6 241.6  6.6 6.6  233.3 233.3  6.6 6.6

7. Climate Change7. Climate Change  1,212.6 1,212.6  28.1 28.1  891.4 891.4  20.6 20.6  538.0 538.0  12.5 12.5  963.8 963.8  26.3 26.3  719.3 719.3  20.2 20.2

8. Environmental mainstreaming8. Environmental mainstreaming  614.0 614.0  14.2 14.2  610.0 610.0  14.1 14.1  267.1 267.1  6.2 6.2  397.9 397.9  10.8 10.8  476.5 476.5  13.4 13.4
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Environmental Clusters 2016/17 2017/18 2018/19 2019/20 2020/21

Mill. Nu % Mill. Nu % Mill. Nu % Mill. Nu % Mill. Nu %

9. Miscellaneous (Other)9. Miscellaneous (Other)  11.8 11.8  0.3 0.3  14.9 14.9  0.3 0.3  12.6 12.6  0.3 0.3  29.5 29.5  0.8 0.8  43.0 43.0  1.2 1.2

Total Non-Core PEE (Cluster Total Non-Core PEE (Cluster 
5-9)5-9)

 2,613.8  2,613.8 60.660.6   2,240.62,240.6  51.8 51.8  1,302.1 1,302.1  51.3 51.3  1,945.4 1,945.4  53.0 53.0  1,667.7 1,667.7  46.8 46.8

Total PEE (Cluster 1-9)Total PEE (Cluster 1-9)  4,310.0 4,310.0  100.0 100.0  4,326.5 4,326.5  100.0 100.0  2,535.8 2,535.8  100.0 100.0  3,667.3 3,667.3  100.0 100.0  3,561.1 3,561.1  100.0 100.0

The ratio of PEE to total PE has almost halved, from 
15.43 percent in 2016–17 to 8.75 percent in 2020–
21, with the share of PEE funded by the RGoB and 
external funds also decreasing by  approximately 
50 percent. The PEE Review also finds wide dis-
parity in spending on a range of environmental 
activities (Figure 16).  Since 2016 over 40 percent 

of PEE consistently goes towards environmental 
mainstreaming (which is primarily “mainstreaming 
in road project”), over 20 percent to urban, rural, 
and industrial environmental management (waste, 
water and sanitation), and over 11 percent towards 
climate change. 

Figure 16: Composition of PEE by environmental cluster (2020–21)
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The analysis of PEE by RGoB programs shows that 
the share of forestry services to PEE accounted for 
just 1.1 percent, which is one of the lowest among 
all the programs. The share of the RGoB programs 
in PEE for each of the environmental programs is 
presented in Table 8. The “Agriculture Services” and 
“Roads and Bridge Services” are consistently the 

highest recipients of public funding. in contrast, 
“Urban Development and Engineering Services” ac-
counted for the lowest share of total PEE over the 
period. During FY20/21, the share of forestry ser-
vices to PEE accounted for just 1.1 percent, which is 
one of the lowest among the RGoB programs.
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0.2

39.2

3.4
5.48.7

8.1

20.6

14.1

0.3

1(a). 2017/18

1. Environmental Protection

2. Urban, Rural and Industrial
Environmental Management
3. Biodiversity Conservation

4. Information and Knowledge

5. Natural Resource Management

6. Soil Conservation  and Land
Management
7. Climate Change

8. Environmental mainstreaming

9. Miscellaneous (Other)

0.2

20.1

2.6

5.75.5

5.8

12.5

6.2

0.3
1(b). 2018/19

1. Environmental Protection

2. Urban, Rural and Industrial
Environmental Management
3. Biodiversity Conservation

4. Information and Knowledge

5. Natural Resource Management

6. Soil Conservation  and Land
Management
7. Climate Change

8. Environmental mainstreaming

9. Miscellaneous (Other)

0.4

33.5

5.9
7.15.5

6.6

20.2

13.4

1.2

1(c). 2019/20

1. Environmental Protection

2. Urban, Rural and Industrial
Environmental Management
3. Biodiversity Conservation

4. Information and Knowledge

5. Natural Resource Management

6. Soil Conservation  and Land
Management
7. Climate Change

8. Environmental mainstreaming

9. Miscellaneous (Other)

0.4

40.0

4.48.4

3.13.8

11.6

50.4

0.7

1(d). 2020/21 1. Environmental Protection

2. Urban, Rural and Industri al
Environmental Management
3. Biodiversi ty Conservation

4. Information and Knowledge

5. Natural Resource Management

6. Soil Conservation and Land
Management
7. Climate Change

8. Environmental mainstreaming

9. Miscellaneous (Other)
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Table 8: PEE by RGoB program
RGoB Program 2016/17 2017/18 2018/19 2019/20 2020/21

Mill. Nu % Mill. 
Nu 

% Mill. 
Nu 

% Mill. 
Nu 

% Mill. 
Nu 

%

Forestry services  296.8  8.4  251.5  7.5  121.2  5.7  118.7  4.9  27.1  1.1

Roads and bridge services  822.9  23.3  973.9  29.1  562.7  26.3  370.7  15.2  277.3  11.0

Agriculture services 1,025.6  29.1  839.3  25.1  449.0  21.0  895.8  36.7 1,027.8  40.7

Urban Development and 
Engineering services

 5.5  0.2  43.9  1.3  44.4  2.1  65.7  2.7  19.6  0.8

General administration & 
Direction Services

 650.8  18.4  604.3  18.1  470.5  22.0  525.0  21.5  420.4  16.7

Health services  167.4  4.7  132.5  4.0  96.5  4.5  22.0  0.9  189.2  7.5

Energy services  16.3  0.5  0.9  0.0  1.2  0.1  22.2  0.9  56.9  2.3

Other programmes  543.7  15.4  501.5  15.0  397.5  18.5  420.8  17.2  505.0  20.0

Total 3,529.0  100.0 3,347.9  100.0 2,143.0  100.0 2,441.0  100.0 2,523.2  100.0

181 The hydropower sector was chosen for piloting due to its scale, simplicity of methodologies, and Bhutan’s experience with selling 
emission reductions from such projects. However, this does not preclude the possibility of including other sectors going forward. 

The gap created by increasing environmental deg-
radation and reducing PEE spending requires find-
ing other financing mechanisms for Bhutan’s en-
vironmental conservation agenda. interestingly, 
the programmatic distribution of PEE funds shows 
maximum spending on agricultural services, which 
increased from 29 percent of PEE spending in 2016 
to over 40 percent in 2020. Large chunks of PEE 
spending go into general administration, roads and 
bridge services, and other programs. Forests and 
urban development have consistently received the 
lowest proportions of PEE spending, and the larg-
est share of external funding goes into “miscellane-
ous (other)” categories, sometimes ranging from 65 
percent of external PEE sources to over 99 percent. 
Yet there remain a number of emerging challeng-
es and neglected sectors that could benefit from 
funding for improved management, including mu-
nicipal and solid waste management, urban devel-
opment, soil conservation, and land management. 

Establishment of the Bhutan Climate Fund (BCF) is 
proposed  as a vehicle to aggregate and monetize 
emission reductions under the Paris Agreement 
(Figure 17). Starting with the hydropower sector, 
the BCF would aggregate emission reductions gen-
erated from projects in Bhutan and sell them inter-
nationally to raise revenues.181 The proposed BCF 
is envisioned as a US$50 million fund, capitalized 
by international climate finance buyers (referred to 

as “BCF Participants”). The BCF would support the 
preparation of project design documents for emis-
sion reductions from hydropower projects under 
the inter-Governmental Agreement (iGA) or Joint 
Venture (JV) structure with india. These emission 
reductions may be held by the BCF until a suitable 
buyer, or an attractive price is found. 

Figure 17: Bhutan Climate Fund

The BCF would reduce the transaction costs as-
sociated with participating in climate markets 
through aggregation of emission reductions and 
identify potential buyers through a commerciali-
zation strategy to generate greater value for Bhu-
tan. it will also allow the resources mobilized to be 
channeled towards low carbon development activi-
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Figure 16: Bhutan Climate Fund 

 

122. The BCF would reduce the transaction costs associated with participating in climate markets through 
aggregation of emission reductions and identify potential buyers through a commercialization strategy 
to generate greater value for Bhutan. It will also allow the resources mobilized to be channeled towards 

low carbon development activities in Bhutan, in addition to increasing the viability of hydropower projects 

by providing an additional revenue stream.  

123. The World Bank will support the establishment and transitioning of the BCF. At the outset, the World 

Bank aims to provide help to establish a Trust Fund based on the feedback of the Task Force, established 

by the RGoB specifically for the purposes of the BCF, providing capacity support and development of its 

operating procedures. The BCF would be a Bank-executed trust fund and transition to a Royal Charter 

trust fund after two years. To monetize emission reductions from hydropower and other renewable 

natural resources, NEC would adopt rules for Article 6 of the Paris Agreement, including a national 

monitoring, reporting, and verification (MRV) system and establish an emission reductions credit registry 

consistent with the requirements of Article 13 of the Agreement.  

124. Bhutan has made concerted efforts to increase the flow of funds for environment and climate. 
Specifically, for the implementation of the NDC and adaptation priorities, Bhutan pursued funds from the 

Green Climate Fund (GCF), (Bhutan’s Country Work Program in 2020). Direct access modalities for climate 

finance had been fulfilled by the accreditation of the Bhutan Trust Fund for Environmental Conservation 

(BTFEC) as National Implementing Entity to both the GCF and the Adaptation Fund. In addition, Bhutan is 

pursuing access for the private sector with three financial institutions (Bhutan Development Bank, Ltd., 

Bank of Bhutan, Ltd., and the Bhutan National Bank, Ltd.) undergoing the accreditation process for access 

to the Private Sector Facility of the GCF182.  

125. The Green Finance Roadmap has been launched to mainstream and herald the transformative changes 
in the financing economic investments and sustainable development in Bhutan for the 21st century. The 

initiative aims to (i) make Bhutan’s financial system more robust and resilient to external vulnerabilities 

in the wake of the COVID-19 pandemic; (ii) channel lending towards products and services that can deliver 

                                                             

182 RKB 2nd NDC 2021. 
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ties in Bhutan, in addition to increasing the viability 
of hydropower projects by providing an additional 
revenue stream. 

The World Bank will support the establishment and 
transitioning of the BCF. At the outset, the World 
Bank aims to provide help to establish a Trust Fund 
based on the feedback of the Task Force, estab-
lished by the RGoB specifically for the purposes of 
the BCF, providing capacity support and develop-
ment of its operating procedures. The BCF would 
be a Bank-executed trust fund and transition to 
a Royal Charter trust fund after two years. To 
monetize emission reductions from hydropower 
and other renewable natural resources, NEC would 
adopt rules for Article 6 of the Paris Agreement, 
including a national monitoring, reporting, and ver-
ification (MRV) system and establish an emission 
reductions credit registry consistent with the re-
quirements of Article 13 of the Agreement. 

Bhutan has made concerted efforts to increase the 
flow of funds for environment and climate. Spe-
cifically, for the implementation of the NDC and 
adaptation priorities, Bhutan pursued funds from 
the Green Climate Fund (GCF), (Bhutan’s Country 
Work Program in 2020). Direct access modalities 

182	 	RKB	2nd	NDC	2021.

for climate finance had been fulfilled by the accred-
itation of the Bhutan Trust Fund for Environmental 
Conservation (BTFEC) as National implementing 
Entity to both the GCF and the Adaptation Fund. 
in addition, Bhutan is pursuing access for the pri-
vate sector with three financial institutions (Bhu-
tan Development Bank, Ltd., Bank of Bhutan, Ltd., 
and the Bhutan National Bank, Ltd.) undergoing 
the accreditation process for access to the Private 
Sector Facility of the GCF182. 

The Green Finance Roadmap has been launched to 
mainstream and herald the transformative chang-
es in the financing economic investments and sus-
tainable development in Bhutan for the 21st centu-
ry. The initiative aims to (i) make Bhutan’s financial 
system more robust and resilient to external vul-
nerabilities in the wake of the COViD-19 pandemic; 
(ii) channel lending towards products and services 
that can deliver both investible returns and envi-
ronmentally positive outcomes; (iii) ensure green 
investments are prioritized over business-as-usual 
investment and to mobilize additional investments 
in Bhutan’s green sectors; and (iv) accelerate the 
financial sector’s contribution to transitioning to a 
low carbon economy by leveraging modern technol-
ogy and innovations.
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The CEA offers an analysis of green growth policy 
scenarios in the forestry and tourism sectors, both 
dependent on the natural resource base and impor-
tant drivers of the economy of Bhutan.183 To this 
end, a CGE model is employed that allows users 
to quantify the economy-wide adjustments across 
markets and institutions following the simulation 
of “what if” scenarios. The modeling analysis aims 
to establish key questions that will allow users to 
identify the most appropriate alternatives towards 
achieving national objectives to maintain carbon 
neutrality and harness the potential of Bhutan’s 
natural resources for growth and prosperity, and to 
construct a case for future policy change. Annex 4 
provides the details of the modeling analyses. 

The CGE model is based on the estimate of a de-
tailed social accounting matrix for 2019 and is a 
multisector-multifactor representation of Bhutan’s 
economy, assuming broad equilibrium conditions 
on commodity and factor markets, with four so-
cioeconomic groups as focus variables for income 
distribution monitoring. investment, population, 
and productivity growth, as well as international 
prices, taxes, and subsidies and other policy vari-
ables are exogenous to the model. The model aims 
to provide insights on the impact of selected policy 

183  While hydropower, organic agriculture, and other sectors could have also been candidates for the analysis, it was decided at 
the	time	of	the	Concept	Note	review	to	focus	on	forestry	and	diversified	tourism,	which	would	complement	other	sector	analysis	
envisaged under CEM.

changes, by simulating “as if” scenarios over five 
years of economic activity, under moderate growth 
hypotheses reflecting recent economic analyses 
and projections by the World Bank and the iMF. 
Model estimates from different simulations include 
contributions to real GDP, personal incomes, and 
relative price changes resulting from direct and in-
direct effects of the policies analyzed. Please note 
that the simulations are not forecasts but projec-
tions of possible outcomes from counterfactual 
scenarios compared against the outcomes of the 
reference scenario.

The key results of the reference scenario simulation 
are summarized in Table 9. Household consumption 
stagnates despite the strong growth in GDP due 
to increases in government expenditure and the 
improving current account balance. The exchange 
depreciates in real terms by 0.6 percent annually. 
Total factor productivity increases by 1.2 percent 
annually—a result that is obviously dependent on 
the growth assumptions for the labor force and 
capital stock. The direct tax rates increase by more 
than 7.2 percent annually in order to finance the 
rise in government expenditures and savings (i.e., 
the capital expenditure by the government). 

Table 9: Summary results of the reference scenario simulation

Macro descriptor
% share of GDP % change

Base Reference 2019–24 Annually

GDP 100.0% 100.0% 15.2% 2.9%

Government expenditure 19.8% 19.9% 16.1% 3.0%

Investment 37.4% 37.8% 16.4% 3.1%

Household consumption 57.3% 56.1% 12.9% 2.5%

Exports 31.8% 31.9% 15.6% 3.5%

Imports 47.0% 46.8% 14.9% 3.1%

Current account balance 12.5% 12.5% 15.3% 2.9%

Chapter 5: Opportunities for Harnessing Forest 
and Diversified Tourism Green Growth Potential 
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Macro descriptor
% share of GDP % change

Base Reference 2019–24 Annually

Real exchange ratea 0.5% 0.1%

Producer price index 0.6% 0.1%

Total factor productivity (TFP) 5.4% 1.1%

(Average) direct tax rate 2.0% 0.4%

Skilled labor wages 6.9% 1.3%

Unskilled labor wages 8.7% 1.7%

Agricultural wages 6.1% 1.2%

Private capital 7.4% 1.4%

Public capital 5.1% 1.0%

Hydropower capital 2.4% 0.5%
a The real exchange rate is the nominal exchange multiplied by the ratio of the price index in tradable goods and services 
over the producer price index. 

184  This estimate is conservative. For 2019, the Tourism Monitor reports gross tourism receipts at US$345 million or 13.6 percent of 
GDP Tourism Council of Bhutan (TCB) 2020. This estimate had to be down scaled to make it consistent with tourism expenditure 
data and Bhutan’s national account statistics.

185  Tourism Council of Bhutan 2020.
186  World Bank 2017.

Modelling green 
growth policies to 
diversify Bhutan’s 
tourism sector 
Tourism plays a pivotal role in Bhutan’s economy, 
and Bhutan’s strong track record in environmen-
tal conservation is a major draw for international 
tourists. in 2019, gross tourism receipts are esti-
mated at US$209 million, comprising 8.5 percent 
of GDP.184 Tourism in Bhutan has so far been a 
success story. Since the end of the country’s isola-
tion in the 1970s, the RGoB has pursued a unique 
high-value and low-volume tourism policy based on 
a MDPR and the SDF.185 These policy instruments 
are applied to two tourism markets—the region-
al and international market. The regional market 
comprises tourist arrivals from india, Bangladesh, 
or the Maldives. in 2019—before the COViD-19 
pandemic—these visitors from the South Asia 
region comprised approximately 76 percent of all 
nights spent by leisure tourists. However, they are 
estimated to only spend US$62.2/bed-night, and 

due to their low average daily expenditure, this 
market is only responsible for 39 percent of to-
tal gross receipts. Regional tourists are exempted 
from the MDPR policy and since 2021, they are 
levied a reduced SDF of approximately US$16/day 
(before 2021 no fee was charged). The international 
market comprises visitors from all other countries 
(commonly referred to as “USD paying visitors” in 
Bhutan). These have to pay an SDF of US$65/
night/person and are subject to the MDPR policy 
requiring a daily expenditure of at least US$250/
day. While they represent only 24 percent of all 
tourist nights, they contribute 61 percent of total 
tourism gross receipts.

Bhutan’s international tourism segment is facing 
a myriad of challenges jeopardizing its market 
position and long-term sustainability. The World 
Bank’s tourism policy note186  identified that the 
lack of geographical spread of tourists and the 
high spatial and temporal concentration on attrac-
tions and cultural festivals predominantly visited 
in Western Bhutan is a key challenge. Moreover, 
the report highlighted problems of declining quality 
of services in the hotel and restaurant sector and 
providing an adequate portfolio of experiences to 
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be attractive to different demographics. Therefore, 
while potential demand for nature-based tourism 
in Bhutan is high, because of the country’s unique 
blend of a pristine environment and distinctive 
eastern culture, supply side constraints hinder 
tourism development due to the poor quality of 
services and facilities offered. Value chains also ap-
pear to be underdeveloped with a few connections 
with domestic agriculture and artifacts and low 
backward and forward connections (for example, 
most of the food for the hospitality value chain is 
imported). Demand-oriented price policies aimed to 
diversify and ration tourist presences, and there-
fore may not be an effective policy instrument for 
tourism development and diversification unless 
accompanied by appropriate improvements of the 
quality of supply. The diversification of the tourism 
sector can be an important component of a strate-
gy to improve supply through targeted investment 
and, at the same time, achieve higher sector per-
formance by increasing the share of nights with-
in the diversified and community-based tourism 
segments. These segments are less prone to sea-
sonality, offer a more diverse portfolio of tourist 
experiences and activities, and increase the re-
gional equality of tourism benefits. Moreover, given 
Bhutan’s strong environmental stewardship and its 
pristine landscape and nature, these segments al-
low it to capitalize on environmental conservation 
efforts by generating tourism revenues from it.

The tourist scenario aims to diversify the tourism 
sector by strengthening those segments for which 
Bhutan’s environmental conservation efforts are 
a main input. The international tourism market is 
dominated by tourists that only visit the main hot-
spots in Bhutan (proxied by the four districts Paro, 
Thimphu, Punakha, and Bumthang), where cultural 
attractions dominate. This “mainstream tourism” 
segment makes up 71 percent of nights within the 
international market. in contrast, the “diversified 
tourism” segment includes nights spent outside 
the Western hotspot areas with a more diversi-
fied portfolio of tourist experiences. This segment 
has a market share of 26 percent. The “commu-
nity-based” segment comprises all nights spent in 
rural communities and has a market share of 3 
percent. The CGE model for Bhutan is employed to 
simulate the scenario Tour_invest, which considers 
a private investment in the diversified and com-
munity-based lodging infrastructure worth US$1.5 
million (equivalent to 0.5 percent of total annual 
public capital rents). The cost of this investment is 
reflected in the model by reducing the availability 
of private capital allocated elsewhere accordingly. 
A summary of Tourism investment assumptions 
and scenario results is presented in Table 10. 

Table 10: Summary of the tourism investment scenario analysis
Motivation
Bhutan’s tourism sector does not fully capitalize on the country’s pristine environment. The majority (80 percent) of tourists only visit 
the hotspot locations in Western Bhutan, where overcrowding and high seasonality are jeopardizing the sector’s sustainability and 
future	growth.	Improving	sustainability	is	thus	an	important	area	of	policy	actions.	In	fact,	if	significant	improvements	in	the	supply	of	
infrastructure and modern facilities are not provided, the country’s logistic capacity does not appear adequate to support tourism even 
at the present level of demand, without increasing urban overcrowding and threatening the delicate balance between the population 
and the country’s fragile ecosystem. The main challenges noted in the literature arise both from supply side constraints and lack of 
diversification,	thus	generating	the	following	problems:	(i)	the	impact	of	tourism	on	the	natural	environment;	(ii)	the	socioeconomic	
impact of tourists on local communities; and (iii) logistic problems related to the management of protected areas under conditions of 
tourist	pressure.	Investments	that	improve	the	quality	and	the	attractiveness	of	diversified	tourism	experiences	could	help	to	better	
attract	more	tourists	to	Central	and	Eastern	Bhutan.	This	would	allow	for	the	diversification	of	the	tourism	sector	and	a	better	linking	of	
efforts in environmental conservation with tourist revenues.

Objective
The tourist scenario aims to diversify the tourism sector by improving the quality of supply and by strengthening those tourism 
segments, for which Bhutan’s environmental conservation efforts are a main input. The model simulation has the objective of 
assessing	whether	an	investment	in	the	lodging	infrastructure	of	diversified	and	community-based	tourism	segments	is	economically	
viable	and	whether	it	results	in	a	diversified	tourism	sector.
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Approach
The	tourism	sector	is	divided	into	four	segments:	mainstream,	diversified,	community-based,	and	regional	tourism.	A	private	
investment	in	the	lodging	infrastructure	serving	the	diversified	and	community-based	segments	of	US$1.5	million	(equivalent	to	
0.5	percent	of	total	annual	public	capital	rents)	is	simulated.	The	cost	of	this	investment	is	reflected	in	the	model	by	reducing	the	
availability of private capital allocated elsewhere accordingly.

Results
The investment would result in positive economic growth (an increase in GDP of about 0.4 percent). Household welfare would 
particularly increase for urban households and to a lower degree for rural households. Employment increases by about 0.5 percent 
which	is	equivalent	to	2,000	jobs.	The	overall	economic	benefits	therefore	exceed	the	economic	costs	of	the	investment.	The	
magnitude of impacts is dependent on how strongly the international tourism market responds to an improvement in the tourism 
infrastructure. Diversifying the tourism market could incentivize tourists to increase the total days spent in Bhutan, thereby lowering 
the footprint and alleviating bottlenecks at Paro airport, the international port of entry for most international tourists.

187  NSB 2021. 
188  Narain et al. 2014; World Bank 2019; Siebert und Belsky 2015.
189  Schindele 2004; Feuerbacher et al. 2021.
190  World Bank 2019.
191  Petersen und Solberg 2002; Winchester und Reilly 2020.
192  NRDCL 2021.
193  MoF 2020.
194  Fritz Baumgartner 2022.

Analyzing green growth 
policies in the forestry 
sector 
Despite its large forest endowment, Bhutan is a 
net importer of wood-based products.187 Accord-
ing to the 2019 Social Accounting Matrix (SAM), 
US$52.4 million of wood-based products were im-
ported to Bhutan, yet only US$0.9 million were 
exported. Following the 2019 SAM, the output of 
Bhutan’s forestry sector is estimated at US$68.7 
million, of which logs (or construction timber) make 
up 56 percent, fuelwood 38 percent, and non-wood 
forest products 6 percent.

Various studies claim that Bhutan does not real-
ize the full sustainable potential of its forests amid 
concerns of jeopardizing the stability of crucial for-
est ecosystem services.188 Studies have shown that 
a large share of forest area complying with strict 
spatial criteria, i.e., in areas with acceptable topog-
raphy and outside of protected areas, is currently 
not under management.189 The model analysis uses 
alternatives to increases in forest area, represent-
ed by investment in wood-based sectors and tech-
nologies that generate higher value-added within 
the forestry sector. 

Alternative options to increases in forest area are 
investment in wood-based sectors and technolo-
gies that could generate higher value-added within 
the forestry sectorKlicken oder tippen Sie hier, um 
Text einzugeben..190 instead or in addition to possi-
ble increases in forest expansion, the World Bank’s 
forest policy note for Bhutan has identified areas 
of investment in the wood-based manufacturing 
sectors that could generate higher value-added 
within the forestry sector. Adopting the glue-lam-
inated (glulam) timber technology at larger scale 
could supply wooden beams that can substitute 
steel-based structures in the construction sector.191 
Glulam is a globally well-established technology. 
in Bhutan, a pilot glulam factory has been setup 
with the help of Swiss company Häring AG, a global 
leader in timber construction technology.192 invest-
ments in glulam technology could help reduce the 
construction sector’s dependency on steel-based 
structures. it would also reduce dependency on 
imports, as an estimated 43 percent of fabricat-
ed steel is sourced from india.193 The demand for 
glulam depends on the degree to which the con-
struction sector can adopt it as a substitute for 
steel. So far, glulam has been successfully used in 
the construction of various projects in government 
buildings.194 The cost to produce glulam in 2019 
was reported at US$317 m-³, which is substantially 
below world market prices (estimated at US$500 
m-³ by Haring 2022). This shows that the neces-
sary domestic demand for glulam exists; however, 
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the government needs to provide the necessary in-
vestment environment (adequate regulations and 
development of academic curricula) to overcome 
the present adoption barriers of unclear regula-
tions and limitations in skilled personnel. 

A further option would be investments in estab-
lishing a mid-scaled production of charcoal within 
Bhutan.195 This could allow for a higher value-added 
use of fuelwood, which is currently largely used by 
rural households for heating, cooking, and agro-pro-
cessing with little opportunity cost, particular-
ly given the subsidies on rural electricity and the 
achievement of 100 percent rural electrification.196 
in addition, charcoal can substitute coke197 as a 
carbon reduction agent in the process of metal-
lurgical production and thereby could reduce the 
carbon footprint of these energy-intensive indus-
tries.198 Hence, in either substituting imported char-
coal or coke, there is ample domestic demand for 
charcoal. However, domestic charcoal production 
currently faces the barrier of fuelwood availability. 
So far, rural households are not allowed to sell their 
harvest quota for alternative uses. Reforms that 
gradually liberalize the fuelwood market could help 
to overcome these adoption barriers.

195  Feuerbacher et al. 2016.
196  Yangka und Diesendorf 2016.
197  Coke used in metallurgical is known as “coke oven coke” or “metallurgical coke” see also IPCC 2006, 1.14.
198  Norgate und Langberg 2009; Suopajärvi und Fabritius 2013.

Six green growth policy scenarios are modelled 
that either stimulate the substitution of construc-
tion steel with domestically produced glulam tim-
ber or the substitution of both imported charcoal 
and coke with domestically produced charcoal. 
Scenario C1_Glulam simulates a US$2.7 million 
public investment in the establishment of a glu-
lam industry. Variants of this scenario include a 10 
percent expansion of the commercial forestry sec-
tor (C2_GlulamExp) and, in addition, a 10 percent 
sales tax levied on construction steel (C3_Glulam-
ExpTax). Scenario C4_charcoal simulates a US$2.7 
million public investment in the establishment of a 
charcoal industry and the allowance for rural house-
holds to sell 50 percent of their fuelwood harvest 
quota. Variants of scenario C4_charcoal include a 
10 percent expansion of the commercial forestry 
sector (C5_CharcoalExp) and, in addition, a 10 per-
cent sales tax levied on coke (C6_CharcoalExpTax). 
The public investment volume is equivalent to 0.85 
percent of total public-capital rents. The cost of 
the investments is simulated by reducing the public 
capital allocation in the remaining sectors accord-
ingly.

Table 11: Description of forestry green growth scenarios
Scenario Name Description

C1_Glulam

The Royal Government of Bhutan invests US$2.7 million in the establishment of a mid-sized glulam 
production sector (investment is equivalent to 0.85% of total public-capital rents). The cost of this scenario 
is simulated by reducing the public capital allocation in the remaining sectors accordingly. No expansion in 
managed forest area.

C2_GlulamExp In addition to scenario C1_Glulam, forest area utilized by rural households and the commercial forestry sector 
(NRDCL) expands by 10%.

C3_GlulamExpTax In addition to scenario C2_GlulamExp, a sales tax of 10% is levied on construction steel.

C4_Charcoal

The Royal Government of Bhutan invests US$2.7 million in the establishment of a mid-sized charcoal 
production (investment is equivalent to 0.85% of total public-capital rents). The cost of this scenario is 
simulated by reducing the public capital allocation in the remaining sectors accordingly. No expansion in 
managed forest area. Rural households are allowed to market 50% of their fuelwood harvest quota (i.e., 4 m³/
household).

C5_CharcoalExp In addition to scenario C4_Charcoal, the forest area utilized by rural households and the commercial forestry 
sector (NRDCL) expands by 10%.

C6_CharcoalExpTax In addition to scenario C5_CharcoalExp, a sales tax of 10% is levied on coke.
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The macro-level results show that all six policy sce-
narios result in positive economic impacts and wel-
fare effects. The scenarios boost the production of 
glulam and charcoal in line with expectations and 
moderately increase domestic employment. How-
ever, without an expansion of forests, the scenari-
os are accompanied by increases in the imports of 
logs and fuelwood. Expanding the commercial for-
est use by 10 percent does not have strong effects 
on the macro level but helps to source more of the 
required inputs from the domestic forestry sector. 
Without accompanying taxes on carbon-intensive 
substitutes, the potential to reduce GHG emissions 
is limited in case of the glulam investment scenar-
ios. in case of the charcoal investment scenario, 
GHG emissions even slightly increase as the chem-
ical and metallurgical industry benefits from a gen-
eral reduction in input prices. Taxing construction 
steel or coke substantially increases the substitu-
tion of these inputs with either glulam or charcoal. 
Still, the domestic production of glulam does only 
provide a small GHG emissions saving potential 
(0.5 percent of industrial emissions reported for 
2015). in contrast, the charcoal production scenar-
io with a tax on coke could result in a 7.6 percent 

reduction of industrial emissions. The magnitude 
of simulated investment scenarios is equivalent to 
0.85 percent of total public-capital rents and thus 
relatively small. Larger-scale investments in these 
sectors could yield higher absolute benefits. Howev-
er, the establishment of these industries requires 
specialized skills and training, which presents a 
barrier and challenge that cannot be reflected 
straightforwardly in the economic model. Hence, 
the model results point towards a potential which 
is also subject to risks and unknowns not consid-
ered in this analysis. 

investments in the glulam or charcoal technology 
could contribute to Bhutan’s 100 percent carbon 
neutrality scenario. Scenario C6 results in the high-
est quantity of avoided GHG emissions, 126,917 
tons of CO2 equivalents. According to the third 
national GHG inventory, this would roughly reduce 
Bhutan’s total estimated GHG emissions by 3.2 
percent. The remaining scenarios would not result 
in a substantial impact in terms of avoided GHG 
emissions. Either investment would need to be in-
creased or, alternatively, carbon need to be priced 
(as done indirectly in scenarios C3 and C6).

Table 12: Summary box for green growth forestry scenario analysis
Motivation
More than 70 percent of Bhutan’s land area is under forest cover, but at present Bhutan is only using a small fraction of it productively. 
Consequently, the country is a considerable net importer of wood-based products. There are different ways Bhutan could use its 
forests more productively, reducing its dependence on imports and contributing to its objective of carbon neutrality. Two technologies 
have	been	identified	to	promise	higher	value-added	within	Bhutan’s	forestry	sector.	Investments	in	the	production	of	glue-laminated	
timber could allow it to reduce the construction sector’s dependency on steel-based structures. Investments in domestic charcoal 
production could reduce the carbon footprint of energy-intensive industries, where charcoal and coke are used.

Objective
Assess the economic effects of public investments in the glulam and charcoal technologies with either no or modest (10 percent) 
increases in forest use, and no or a 10 percent tax on carbon-intensive substitute products (construction steel or coke).

Approach
The forestry sector is divided into commercial forestry and rural forestry, both supply fuelwood and logs. The supply of forest products 
is subject to the area of forest use that the government allows to be put under management. A public investment in the glulam or 
charcoal production sector of US$2.7 million (equivalent to 0.85 percent of total annual public capital rents) is simulated. The cost of 
this	investment	is	reflected	in	the	model	by	reducing	the	availability	of	public	capital	allocated	elsewhere	accordingly.

Results
All scenarios result in positive economic impacts and welfare effects. The scenarios boost the production of glulam and charcoal in 
line with expectations and moderately increase domestic employment. However, without an expansion of forests, the scenarios are 
accompanied by increases in the imports of logs and fuelwood. The scenarios have the highest potential to reduce GHG emissions 
if they are accompanied by taxes on their respective carbon-intensive substitutes. This particularly holds for investments in charcoal 
production, which could roughly reduce Bhutan’s total estimated GHG emissions by 3.2 percent. Larger-scale investments in 
these	sectors	could	yield	higher	absolute	benefits.	However,	the	establishment	of	charcoal	and	especially	glulam	industries	require	
specialized	skills	and	training,	which	presents	a	barrier	and	challenge	that	cannot	be	reflected	straightforwardly	in	the	economic	
model.
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A more resilient economy with a green and diverse 
production base could fast track Bhutan’s COV-
iD-19 recovery and future development. Much of 
recent growth has been driven by public sector-led 
hydropower development. Non-hydro sectors, fac-
ing constraints related to the country’s challenging 
investment climate—including high trade costs and 
a small domestic market—remain less competi-
tive. As a result, job creation outside of the pub-
lic sector and agriculture has been limited. Bhutan 
is also highly susceptible to the adverse impacts 
of climate change. For instance, climate-induced 
changes to glacial-fed rivers will reduce hydropow-
er production and government revenues. Develop-
ing a vibrant private sector to generate jobs and 
diversify the economy, while sustaining Bhutan’s 
natural environment, will be crucial to build further 
resilience and sustain inclusive development. As a 
carbon-negative country, climate change also cre-
ates an opportunity to monetize emission offsets 
through voluntary carbon markets, which can in 
turn support climate-relevant investment needs.

Undoubtedly, Bhutan’s long-term socioeconomic vi-
sion is aligned with sustainability. The report on 13th 
FYP unveils the GORB intent to implement strat-
egies aimed at achieving “sustainable, safe, inclu-
sive, resilient, and livable human settlements” and 
“safe, secure, reliable, affordable, and sustainable 
transportation” within the next decade199. To build 
on the present achievements and realize the long-
term development vision, the CEA offers a set of 
forward-looking recommendations with the aim of 
informing future actions to address the emerging 
country-specific challenges. Leveraging the power 
of strategic direction towards green, resilient, and 
inclusive growth could help address emerging de-
velopment challenges. This is applicable to the for-
est and tourism sectors, both intertwined by their 
dependence on the vitality of the natural capital 
where multiple low-carbon initiatives are currently 
underway. The recommendations are grouped into 
four categories aligned with Bhutan’s development 

199  Presented by the Prime Minister in October 2023 in the State of The Nation (SOTN) Report during the Tenth Session of the Third 
Parliament of Bhutan. Unveiling ambitious 13th Five-Year Plan for Infrastructure – The Bhutanese

priorities, achievements thus far, and emerging 
challenges to help the country stay climate neutral 
and reassert its position as a global leader on sus-
tainability and climate neutrality.

(i)  Sustainably harnessing/capitalizing on 
the natural resource base

 
in the long run, Bhutan’s natural resources may be 
on the brink of excessive pressures despite the gov-
ernment’s political commitment to sustainable re-
source use and conservation. Current development 
patterns, growing environmental pressures, and cli-
mate effects indicate potential risks of degrading 
air and water, and landscapes all of which support 
important economic sectors. Linking conservation 
and protection with economic growth, capitalizing 
on the country’s bountiful natural resources to link 
environmental protection, economic growth and lo-
cal development could improve economic and en-
vironmental resilience through economic diversifi-
cation using natural assets for adding value to the 
economy and creating more jobs.
 
Continuing to strengthen the conservation of ex-
isting forests and increasing adaptive capacity to 
climate change impacts without compromising 
the opportunities for future economic develop-
ment and prosperity is a priority of the RGoB. in 
the face of emerging pressures, balancing conser-
vation and development goals in the forest sector 
could be achieved through (i) strengthening forest 
management practices; (ii) climate-smart primary 
production; (iii) integrated land use planning; and 
(iv) improved rural livelihoods. CGE analysis pro-
vides some quantitative insights from combining 
forestry and tourism scenarios on the need and 
difficulties of designing development “middle path” 
policies. This balancing strategy, whose concept is 
at the core of government policies with full support 
by the Bank, aims to find an environmentally sus-
tainable pattern that combines higher efficiency in 
resource use with expansion of better-quality tour-

Chapter 6: Getting Ready for the Long Run 

Chapter 6



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward 61

ism focused on diversification of offerings and re-
gional coverage. 

Among the possible options to sustain and aug-
ment the benefits from forests are investments in 
wood-based sectors and in technologies that gen-
erate higher value-added. The green growth policy 
scenarios in the CGE model for the wood-based 
sectors and technologies modeled aim at generat-
ing higher value-added within the forestry sector 
and indicate positive economic impacts and wel-
fare effects. This translates into positive impacts 
measured both in changes of GDP and household 
consumption. 

Adopting glulam timber technology at a larger 
scale could supply wooden beams that can sub-
stitute steel-based structures in the construction 
sector. Glulam200 technology is globally a well-es-
tablished technology. investments in the glulam 
technology would allow to reduce the construction 
sector’s dependency on steel-based structures. it 
would also reduce dependency on imports as an 
estimated 43 percent of fabricated steel is sourced 
from india. A slightly higher increase in log produc-
tion is sufficient to even reduce the imports of logs. 
The net imports of wood-based products would 
consequently decline. 

investments in establishing a mid-scaled produc-
tion of charcoal within Bhutan could allow for a 
higher value-added use of fuelwood. Fuelwood is 
currently largely used by rural households for heat-
ing, cooking, and agro-processing with little oppor-
tunity cost, particularly given the subsidies on ru-
ral electricity and the achievement of 100 percent 
rural electrification. This fuelwood could be used 
for the domestic production of charcoal, which is 
currently exclusively imported from india compris-
ing 2.3 percent of all imports in 2019. Charcoal is 
demanded by the chemical and metallurgical indus-
tries in Bhutan as a carbon reduction agent. in ad-
dition, charcoal can substitute coke201 as a carbon 
reduction agent in the process of metallurgical pro-
duction and thereby could reduce the carbon foot-
print of these energy-intensive industries.

200  In Bhutan, a pilot glulam factor has been setup with the help of Swiss company Häring AG, a global leader in timber construction 
technology.  

201  Coke used in metallurgical is known as “coke oven coke” or “metallurgical coke” see also IPCC 2006, 1.14.

Combining investments in forest and charcoal tech-
nologies with implicit introduction of carbon tax 
would result in highest reduction of GHG emissions, 
thus contributing to carbon neutrality. The green 
growth forest policy scenarios stimulate either the 
substitution of construction steel with domestical-
ly produced glulam timber or the substitution of 
both imported charcoal and coke with domestically 
produced charcoal. The highest quantity of avoided 
GHG emissions—123,717 tons of CO2-equivalents—
is in the scenario where carbon is priced (C6). Ac-
cording to the third national GHG inventory, this 
would roughly reduce Bhutan’s total estimated 
GHG emissions by 3.2 percent. Thus far, Bhutan 
has managed to achieve both economic growth 
and carbon neutrality. if some pillars of Bhutan’s 
sustainable governance come under pressure of the 
growing manufacturing sector, the cost of imple-
mentation of climate mitigation technologies may 
become expensive. Even though a carbon taxation 
model may seem premature for Bhutan, a future 
discussion on pros and cons of fiscal incentives for 
businesses and industries to develop more environ-
mentally friendly production processes could prove 
insightful. 

(ii) Preserving the uniqueness of Bhutan 
and addressing emerging challenges 
threatening Brand Bhutan

Building the resilience of Bhutan’s unique ecosys-
tems to address growing pressures will help pro-
tect the country’s pristine environment, which is 
the brand of Bhutan. The country has preserved its 
unique ecosystems but there are growing pressures 
that will eventually continue to increase in the fu-
ture. Drivers of environmental pressure expressly 
need special and systematic attention to address 
emerging urbanization challenges and related air 
quality, water quality, and waste management is-
sues. Climate change poses fundamental threats 
to the natural capital and livelihoods, therefore 
building resilience for adaptation to climate change 
and sustaining the natural base of sectors drivers 
of the economy will remain a priority.
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Strengthening the institutional capacity to imple-
ment SEA in the hydropower sector and institu-
tionalizing the minimum environmental-flow ca-
pacity assessment for rivers will ensure that the 
National Guidelines for Strategic Environmental 
Assessment202 for the hydropower sector in Bhu-
tan will take effect. Bhutan is already experiencing 
the classical tension between economic develop-
ment and environmental conservation by develop-
ing sectors that require continuing environmental 
protection to remain on a sustainable track. Bhu-
tan has developed immense capacity for “run-of-
the-river” hydroelectricity production, which also 
requires the preservation of watersheds in natural 
forests. All existing hydropower projects in Bhutan 
spread across multiple river basins. While the SHDP 
integrates climate resilience and mitigation in the 
sector’s policies and adaptation provisions, the 
current run-of-river hydropower schemes in Bhutan 
have become increasingly vulnerable to decreasing 
water flows in the dry season. Project-level EiAs 
do not assess the potential cumulative effects on 
environmental resources at the basin level. 

Maintaining Bhutan’s unique tourism brand will re-
quire minimizing unwanted impacts on biodiversi-
ty and landscapes that are particularly attractive 
to ecotourists. Bhutan’s policies for “low-impact/
high-value” tourism guard against some of the 
negative, culturally destructive aspects of mass 
tourism in South Asia. Nonetheless, Bhutan’s nat-
ural landscapes remain highly vulnerable to climate 
change impacts and natural disasters. implemen-
tation of the NCP objectives need to factor in ad-
aptation actions into local level plans to mitigate 
the risks to nature-dependent livelihoods. 

Turning conservation into an economically viable 
alternative by adopting creative, market-based ap-
proaches to achieve economic development is an 
opportunity to consider. Diversifying the tourism 
sector by improving the quality of supply of facili-
ties and infrastructure, and by enhancing the eco-
tourism segment, for which Bhutan’s environmen-
tal conservation efforts are a main input, will be a 
winning proposition and a long-term solution to (i) 
transform Bhutan’s tourism industry and economy 
at large; and (ii) address the structural issues and 

202  NEC 2017.

vulnerabilities of the sector. The results of model 
simulations emphasize that diversification of the 
tourism sector towards a higher share of nature- 
and community-based products would result in a 
spatially and temporally more balanced distribu-
tion of tourist arrivals. Moreover, incentivizing tour-
ists to also spend days in regions outside of West-
ern Bhutan will likely lead to an increase in average 
stays. The biggest setback experienced by the ec-
otourism industry in the fastest growing market, 
during the COViD-19 pandemic, indicates the need 
to look for opportunities and alternatives for future 
growth of diversified and community-based tour-
ism. COViD-19 has made clear that the tourism in-
dustry must be resilient and sustainable to thwart 
future health and climate crises.

(iii) Strengthening the capacity for managing 
environmental risks 

The two biggest constraints to Bhutan in achieving 
its medium-term development goals and climate 
commitment are human capacity and access to 
finance. There is significant potential for develop-
ing the national human capital and innovation as 
sources of growth, as the country is accelerating 
its efforts to diversify and promote human devel-
opment and innovation in the upcoming 13th FYP. 
Further public support and policies informed by ad-
equate pricing of environmental and climate exter-
nalities, scientific research, and innovation would 
help to factor in the knowledge and institutional 
capacity needs to support actions for mitigating 
the risks of emerging challenges. in the long run 
this would help build the necessary human capital 
for sustaining Bhutan’s green development path. 

The GRiD analysis on efficiency indicates that 
Bhutan can improve the efficiency of resource use. 
in anticipation of a more resource constrained fu-
ture—where debts are higher due to the response 
to the COViD-19-induced recession, as well as 
emerging environmental pressures—Bhutan could 
allocate fiscal resources and utilize its natural re-
sources in more efficient manners. Productive use 
of agricultural lands, forests, and more competitive 
cities are key to achieving prosperity and improving 
lives and livelihoods. 
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Addressing institutional mandate overlaps will help 
improve institutional effectiveness. A key challenge 
appears in situations where there is perceived con-
flict of interest and regulatory bodies act as fa-
cilitators for production using mineral and natural 
resources. Clarity on institutional and regulatory 
mandates and streamlined government processes 
could create an enabling environment for govern-
ment and private sector to effectively contribute to 
Bhutan’s green and self-reliant growth priorities by 
balancing environmental protection with the eco-
nomic development agenda.

There is a need to reinforce internal partnerships 
and alliances for capacity to implement climate 
solutions. Further strengthening the institutional 
structures for vertical and horizonal collaboration 
will facilitate coordination on green growth poli-
cies and results monitoring within ministries, help 
minimize duplication of investments and efforts, 
improve efficiency and effectiveness in managing 
development and climate risks, and leverage much 
larger financial flows in the affected sectors. 

Addressing the emerging environmental risks that 
Bhutan is facing calls for the need for an effective 
management model of environmental externalities 
and human capacity. Low access to basic servic-
es like waste management, safely managed water 
and sanitation, and elevated threats of natural 
disasters in urban areas will weigh heavily on pop-
ulations, leading to high mortality risks. Air quality 
issues and potential implications on human health 
have been on the rise and need integrated man-
agement solutions. Solutions will include reducing 
pollution from inefficient energy use and from the 
expanding transport sector. Bhutan could bene-
fit from partaking and/or initiating regional ap-
proaches to addressing transboundary air pollution. 
Air pollution cutting across the national boundaries 
of several South Asian  countries requires regional 
airshed approaches to addressing pollution from 
PM2.5 supported by federal and international col-
laboration of governments across multiple admin-
istrative jurisdictions and geographical boundaries 
to ensure effective air quality management.

203	 	See	http://www.nec.gov.bt/necs/2020/10/30/press-release-on-waste-management-flagship-program.	

in the short term, Bhutan must deal with the 
waste challenge by prioritizing waste minimization, 
reuse, and recycling. implementation of the Zero 
Waste Bhutan by 2030203 initiative will emphasize 
strengthening waste prevention and management 
and the goal of achieving zero waste by curbing 
current trends of disposing over 80 percent to the 
landfill aligned with the principles of circular econo-
my. implementation of existing policies for reducing 
landfilling of municipal waste will help to achieve 
the national GHG mitigation targets. Furthering 
the development of a Master Plan for Sustainable 
and Emission Free Urbanization will translate into 
both short-term goals and long-term strategies for 
maintaining low-carbon urbanization and address 
the growing urban environmental challenges. 

in the short term, Bhutan’s public finance will take 
center stage when confronting the key social and 
environmental challenges, but there are opportu-
nities to mobilize additional finance from other 
sources. Yet public finance could play a powerful 
market-shaping role, as it does not face pressure 
to deliver short-term returns, meaning it can pro-
vide lower-cost and longer-term financing, prior-
itize wider social objectives, and take a different 
approach to risks and rewards. Bhutan can devel-
op a range of policies and regulations to promote 
climate change mitigation and adaptation and 
improved environmental performance by enabling 
policies for private green investments. Promoting 
green value chain development, capacity building 
for innovation, and using environmental certifica-
tion and labels to access and benefit from growing 
markets for green products will go a long way by 
using limited public finance to leverage green pri-
vate investment to expand sustainability achieve-
ments. 

Bhutan can increase the level of public financing 
for NDC implementation. Public environmental 
expenditure gradually declined between 2014 and 
2020, falling by 1.2 percent to 3.3 percent of GDP 
(2020). Likewise, PEE as a share of the total public 
expenditure fell to 8.4 percent from 14.3 percent 
in 2014. There are many sources of finance that 
can be tapped to meet the estimated financial 
needs of more than US$225 million for priority 
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low-carbon development in the forest conservation 
and management, and for strategies for food se-
curity, human settlements, industry, infrastructure, 
and transport.204 However, the modest increase in 
external funding in total PEE for the same period, 
from 19.87 to 20.88 percent, indicates that mobi-
lizing domestic resources and directing them to ef-
fectively support green growth priorities could not 
only sustain Bhutan’s sustainability profile but also 
create more jobs. 

Operationalizing the Bhutan Climate Fund would 
facilitate access to international climate finance, 
especially for monetizing Bhutan’s net negative 
GHG emissions and carbon offsets. Management 
capacity will be expressly required to make the 
fund arrangements operational and start channe-
ling climate finance into implementation planning, 
and for increasing the viability of low carbon pro-
jects in Bhutan by providing an additional revenue 
stream. 

(iv) Create enabling conditions for private 
sector-led green growth 

The national aspirations for the private sector’s 
wider contribution to Royal Kingdom of  Bhutan’s 
green growth205 could materialize with the support 
of policies to unlock commercial capital flows. Fur-
ther to that, stronger emphasis on enabling the 
growth of private sector and promoting innovation 
and skills development would help fulfill the nation-
al economic development aspiration while main-
taining climate neutrality and accelerating the pace 
of recovery. Where possible and without weakening 
the environmental conservation regimes, reduc-
ing the burden of compliance by the government 
agencies would be effective when the licensing pol-
icy comes into effect and introduce e-clearance for 
licenses. Bhutan has strong institutions and con-
servation regulations. Further developing the insti-
tutional capacity to assess environmental risks in 
conjunction with economic development policies206 

204	 	RKB	2nd	NDC	2021
205  The Economic Development Policy of 2010 states that “green growth” will be encouraged in promoting industrial and private 

sector development. However, the 2016 version recognizes that unless the constraints to business growth are systematically 
addressed, the capacity of the private sector as the engine of growth cannot be enhanced. Furthermore, the 2016 policy aims to 
create an enabling environment for investment through eight high-level strategic directions.

206  It is foreseen that the World Bank will support an assessment of Bhutan’s Country Framework for Assessing and Managing 
Environmental and Social Risks and Impacts, complemented by a Capacity Development Program in this area.

could foster private sector participation in key eco-
nomic sectors, investments, and job growth. 

Looking forward, Bhutan’s pristine nature, support-
ed by constant efforts to safeguard the value of 
its natural capital, will remain the brand of Bhutan. 
Bhutan’s environmental policies and accomplish-
ments have already helped to build the country’s 
uniquely green image. While these achievements are 
widely acknowledged and celebrated, the emerging 
development challenges and lack of economic di-
versification, including lingering effects of the COV-
iD-19 pandemic, could hamper Bhutan’s short-term 
recovery and growth prospects. The COViD-19 cri-
sis highlighted the need to rethink Bhutan’s devel-
opment trajectory of sectors that depend on natu-
ral capital. This includes policy choices and making 
data-driven decisions that will shape Bhutan’s 
growth trajectory for decades to come. if no action 
is taken to reverse current trends, the emerging 
pressures will eventually continue to increase in the 
future. At a point of no return, climate change will 
pose fundamental threats to natural capital and 
livelihoods; therefore, building Bhutan’s resilience 
for adaptation to climate change and sustaining 
the natural base of sectors driving the economy 
will remain a priority. in summary, despite being a 
leader in ecosystem and biodiversity conservation, 
Bhutan needs to fully implement a plan for adap-
tation and mitigation in all sectors of the economy 
in order to maintain its carbon neutrality. 
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Annex 1: Bhutan—
Diagnostic for Green, 
Resilient, Inclusion 
Development (GRID)
In 2021, the World Bank adopted a new opera-
tional strategy, calling for Green, Resilient, In-
clusive Development (GRID). The GRiD approach 
came out of a recognition that growing imbalances 
are threatening global progress towards achieving 
the Bank’s Twin Goals of eliminating poverty and 
increasing shared prosperity. increasing threats of 
natural disasters from a changing climate; rising 
inequalities within national borders, and increasing 
feelings of marginalization and exclusion by dis-
advantaged groups; a sustainability crisis that is 
shortening lives and reducing livelihoods, diminish-
ing the fertility of land, and stripping away criti-
cal ecosystem services; all threaten to reverse the 
enormous development gains that have been made 
over the past century. On top of this, the Covid-19 
crisis was a game changer, demonstrating the ev-
er-present risks to zoonotic diseases in an increas-
ingly globalized and connected world.

The GRID approach pursues the twin goals of 
poverty eradication and shared prosperity with 
a sustainability lens. GRiD is a recognition that 
traditional measures of progress, like gross domes-
tic product, which focus on the quantity of growth 
are insufficient. if one is to truly measure develop-
ment, it must include an examination of the many 
facets of society that impact the quality of growth 
as well. Given the multidimensionality of the issue, 
a dashboard of economic, social, and environmen-
tal indicators is therefore required. To that end, a 
diagnostic has been developed to help countries 
examine where they fall along the dimensions of 
GRiD and identify pinch-points which are impact-
ing both their quality and quantity of growth.

This document describes the results of the GRID 
benchmarking diagnostic that was carried out 
for Bhutan. The benchmarking diagnostic is based 
on a global database of over 40 indicators which 
measure countries’ performances across the differ-
ent dimensions of GRiD. indicators are organized 
into 4 pillars—Resilience, inclusivity, Sustainabili-
ty, and Efficiency (see box 1)—as well as various 
sub-pillars within each. The benchmarking tracks 
progress in each indicator relative to a chosen peer 
group. The purpose is not to provide a ranking and 
scorecard, but rather to use comparator countries 
to define achievable frontiers for Bhutan given its 
level of development and other constraints. 

Box A1.1.: Four critical pillars for achieving GRID—
resilience, inclusivity, sustainability, and efficiency

The movement towards building a better future—whether 
termed, growth, green growth, green, resilient, inclusive 
development (GRID), climate smart development, resilience, 
inclusivity,	sustainability,	and	efficiency	(RISE),	or	a	just	
transition—has become the predominant idea for turning 
challenges	into	opportunities	for	the	benefit	of	people	and	
the environment. This diagnostic can be viewed as an 
implementation tool to enable such a transition. There is no 
one-size-fits-all	approach	to	building	better,	and	strategies	
should	vary	across	countries,	reflecting	local	contexts	and	
preferences. Nevertheless, improvement along the four pillars 
of	Resilience,	Inclusivity,	Sustainability,	and	Efficiency	will	be	
critical for ensuring short- and long-term, broad based growth.

Resilience, in order to be prepared for natural disasters and 
unexpected catastrophes, such as another pandemic, climate 
change,	floods,	vector-borne	diseases,	etc.	Resilience	allows	
countries to avert adverse outcomes from negative shocks, 
which would allow countries to continue to grow instead of 
diverting resources to multiple recovery efforts.

Inclusion, in order to reduce disparities in opportunities and 
outcomes and ensure that historically excluded groups realize 
the	economic	benefits	that	much	of	the	world	has	seen.	An	
inclusive society protects the fundamental dignity of each 
person and incorporates this protection in its institutions. Left 
unaddressed, the exclusion of disadvantaged groups can have 
a high cost, affecting economic performance and fostering 
dissent and social discord. 

fisheries,	forests,	and	other	natural	resources	are	key	to	
achieving prosperity and improving lives.
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Sustainability, to do no future harm and grow in such a 
way to ensure that future generations are no worse off 
than the current generation (the so-called “golden rule” of 
economic growth). Amongst other things (such as managing 
debt optimally) this also implies that countries must become 
better stewards of their renewable and non-renewable 
resources to prevent overuse and pollution. Greater caution 
is called for when decisions have long-term and irreversible 
consequences, particularly when it comes to climate change 
and the need to reduce carbon emissions.

Efficiency, in order to spend better and use better, maximizing 
the	returns	to	society	while	minimizing	the	financial,	social,	
and environmental costs. Better spending can deliver the 
infrastructure and services that countries need, creating more 
competitive cities. The productive use of agricultural lands,

The GRID benchmarking compares Bhutan’s per-
formance across each of the 4 pillars against 
multiple comparator country groups. Compara-
tors are chosen not to create a “horse race” be-
tween Bhutan and any other country, but to deter-
mine a reasonable frontier against which we can 
measure Bhutan’s performance in each of the indi-
cators. in this diagnostic, 3 comparator groups are 
chosen: 1) Bhutan’s income group of lower-middle 
income countries; 2) the global community, and; 3) 
the South Asia region and income group averages. 
The methodology for benchmarking and definitions 
of each of the indicators is given in the Annex of 
the accompanying presentation.

The benchmarking draws from a database of 
global, national level indicators. Three criteria are 
used to determine inclusion into the benchmarking 
database. First, the indicator must be related to 
one of the 4 pillars described in Box 1. it is often 
the case that an indicator could be relevant for 2 or 
more indicators.207 Thus, judgements must be made 
to map each indicator to a single pillar. Second, in-
dicators must come from global, public databases. 
This is to ensure openness and transparency in the 
benchmarking. Finally, indicators must be available 
for at least 100 countries. This is because, when 
benchmarking, the result will depend highly on 
which countries one benchmarks against. if data is 
only available for a small selection of countries, the 
result will be biased based on what countries are 

207  For instance, urban slum population would be relevant for: Resilience, as residents of informal housing are more vulnerable to 
natural	disasters;	Inclusion,	as	the	lack	formality	can	impact	one’s	agency	and	access	to	critical	basic	services,	and;	Efficiency,	as	
informality can reduce urban productivity

208  Unfortunately, benchmarking data on urban slum population, food security, and epidemics is missing for Bhutan and therefore 
excluded from the Resilience benchmarking.

available. The full benchmarking database has data 
for over 60 indicators. For Bhutan, data is available 
for 48 of those indicators.

Income Group Benchmarking

The following subsection presents the results when 
Bhutan is benchmarked against lower-middle in-
come (LMi) countries for the 4 pillars. in each sec-
tion, a flower diagram is presented. Each petal of 
the flower shows performance in a different indi-
cator for the pillar. The benchmarking shows Bhu-
tan’s performance against the best performing 
country in the LMi group. As petals approach the 
outer circle of the diagram, it signifies that Bhu-
tan is performing closer to its presumed frontier. A 
longer petal therefore always indicates better per-
formance in that indicator.

Resilience: Bhutan is regularly impacted by ex-
treme weather and geological events. it is therefore 
instructive to begin by investigating how Bhutan 
performs on resilience to the threats that it faces. 
A country’s resilience depends not only on the ex-
ogenous threats (risks) but also on its coping and 
avoidance strategies. 

indicators that are critical for measuring a coun-
try’s resilience therefore comprise those that 
measure: (i) exposure to natural disasters, including 
risk to assets, wellbeing, people, and rainfall shocks; 
(ii) exposure to epidemics; and (iii) social vulnera-
bility, including percentages of urban slum popu-
lation, population covered by social protection and 
the food security index.208 

Bhutan’s performance in the Resilience indica-
tors is relatively poor compared to other LMI 
countries (Figure A1.1). Bhutan is prone to a range 
of natural disasters, including earthquakes, floods, 
and landslides which cause a significant amount of 
damage each year. Assets totaling approximately 
2.3 percent of GDP are damaged each year due 
to natural disasters, which is more than twice the 
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average for LMi countries209. Further increasing vul-
nerabilities of Bhutan’s population is the relatively 
low access to social protection measures like child 
and maternity benefits, unemployment support, 
disability support, and social security payments. 
in Bhutan only 8.8 percent of the population has 
access to at least one of these types of benefits, 
compared to 29.1 percent on average in LMi coun-
tries210. Notably, data on urban slum population is 
unavailable for Bhutan, though this is presumed to 
be high given rapid urbanization that the country is 
undergoing, with urban population shares increas-
ing from 34 percent to 42 percent in only the last 
10 years. Finally, while the indicator on food secu-
rity is also unavailable, malnourishment is a critical 
challenge in Bhutan, affecting nearly 30 percent of 
the population.211 

Inclusion: means ensuring people have the ability, 
opportunity, and dignity to take part in society, 
regardless of the basis of their identity. Bhutan 
is well known for having made laudable gains in 
poverty reduction over the past few decades. Nev-
ertheless, inclusivity must account for more than 
just income-based poverty. improving inclusion in a 
society also means increasing access for disadvan-
taged groups to markets and assets (land, housing, 
labor, credit, etc.), services (electricity, healthcare, 
water, social protection, etc.), and spaces (political, 
physical, cultural, or social). 

indicators that are critical for measuring a coun-
try’s inclusiveness encompass: (i) indicators that 
track distributional outcomes, including poverty 
headcount and inequality measurements; (ii) ac-
cess to basic services including to electricity, health 
services, safely managed drinking water, education, 
and transport systems,; (iii) access to markets and 
places, including protections for sub-group popula-
tions such as women, refugee, and LGBT groups, 
and crime rates; and (iv) measures of social resil-
ience, such as in human capital and social trust.

209	 	Climate	Risk	Country	Profile:	Bhutan	(2021):	The	World	Bank	Group	and	the	Asian	Development	Bank	WRI	(2018);	AQUEDUCT	
Global	Flood	Analyzer.	URL:	https://floods.wri.org/#	[Accessed:	22/11/2018]	Flooding	is	the	most	significant	climate-related	hazard	
faced by Bhutan, with most of the country’s agricultural land and infrastructure located along drainage basins that are highly 
vulnerable	to	heavy	monsoon	rains	and	glacial-lake	outbursts.	The	impact	of	flooding	on	human	health	and	livelihoods	is	expected	
to grow and could be 4% of GDP by the 2030.

210  Authors’ GRID estimates are based on World Bank data: Adequacy of social protection and labor programs (% of total welfare 
of	beneficiary	households)	-	Bhutan	|	Data	(worldbank.org);	2019.	Poverty,	Vulnerability,	and	Welfare	in	Bhutan:	Progress	and	
Challenges. © World Bank, Washington, DC; http://hdl.handle.net/10986/33366 License: CC BY 3.0 IGO; http://hdl.handle.
net/10986/33366; Poverty, Vulnerability, and Welfare in Bhutan: Progress and Challenges (worldbank.org)

211  https://blogs.worldbank.org/endpovertyinsouthasia/what-are-we-doing-improve-food-security-bhutan

Bhutan performs well in many inclusion indica-
tors, though some notable exceptions do exist 
(Figure A1.2). in terms of distribution outcomes, 
Bhutan’s poverty headcount based on the interna-
tional poverty line of US$1.90/day is exceptionally 
well for its income group. Only 1.5 percent of the 
population falls below this line, compared to an av-
erage of 15.6 percent of LMi countries. in terms of 
inequality, Bhutan’s Gini coefficient is slightly less 
than the LMi average, implying an income distribu-
tion that is slightly more equal than the average 
LMi country.

When it comes to access to basic services, Bhutan 
performs extraordinarily well in terms of access to 
electricity (100 percent of the population) and ed-
ucation (90 percent enrollment rate). Other indica-
tors like access to safely managed drinking water 
and sanitation and healthcare coverage are signifi-
cantly below the LMi benchmark. Similarly, Bhutan 
performs poorly in terms of rural transportation 
access, though this is largely a product of Bhutan’s 
rough and mountainous terrain that puts it at a 
natural disadvantage. 

When it comes to measures of discrimination, Bhu-
tan does relatively well in on gender equality, with 
a female labor force participation rate above the 
LMi average (59 versus 50.5 percent), and a rel-
atively good score on the Women, Business, and 
the Law index, which measures gender inequality 
in the legal system. Bhutan also scores relatively 
well in the personal rights index, which measures 
political rights, freedom of expression, freedom of 
religion, access to justice, and property rights for 
women. The area where Bhutan lags its peers is in 
the rights of LGBTQ+ populations. 

Finally, the pillar tracks indicators on the social 
dimensions of inclusion including pressures from 
refugees and internally displaced persons (iDPs), 
crime as proxied by the country’s homicide rate, 
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and the Human Capital index. in terms of refugees 
and iDPs, Bhutan struggles largely due to the fact 
that over 105,000 Bhutanese were expelled in the 
1990’s and were forced to live in UNHCR-run refu-
gee camps in Nepal. Many of these refugees have 
been resettled in countries around the world. Bhu-
tan has a relatively low homicide rate, which is cur-
rently nearly half the LMi average. Human capital 
is about average compared to LMi countries. 

Sustainability: Using resources sustainably is crit-
ical for ensuring that growth today does not come 
at the expense of growth tomorrow. Renewable 
resources like forests, air, and water, ought to be 
managed in a way that ensures their economic div-
idends can pay off for generations into the future. 
And the dividends of non-renewable resources, like 
minerals or fossil fuels need to be reinvested in so-
ciety rather than simply consumed, so the country 
can reap their benefits for years to come. 

indicators for measuring a country’s sustainabili-
ty are predominantly around measures of envi-
ronmental health and pollution management, and 
natural resource management, including: air pol-
lution, access to (and quality of) freshwater and 
coastal water, wastewater treatment, safe WASH 
services, deforestation, land degradation, and bio-
diversity and habitat loss. This also comprises of 
carbon decoupling metrics, such as renewable en-
ergy consumption as a percentage of total energy 
consumption and changes in GHG emissions per 
capita.

Bhutan has long been recognized as a global model 
for sustainability, and this is reflected in its bench-
marking performance (Figure A1.3). in terms of 
natural resource sustainability, although Bhutan 
faced high deforestation rates in the 20th centu-
ry, deforestation has nearly come to a halt since 
2000. Relatedly, Bhutan has relatively low rates of 
land degradation, and is amongst the most biodi-
verse countries in the world with a large range of 
habitat types. 

in terms of air pollution, data gathered by remote 
sensing can sometimes be unreliable in mountain-
ous countries like Bhutan. Thus, the indicator on 
the population exposed to PM2.5 levels above the 

WHO recommended limit must be interpreted with 
caution. A perhaps better indicator, the mortality 
rate attributable to air pollution, implies that Bhu-
tan performs slightly better than average for an 
LMi country. 

Bhutan also performs quite well on indicators of 
water availability and quality. Bhutan has abun-
dant freshwater resources and is the upstream 
country in its shared basins. Water pollution is gen-
erally not currently a problem, with Bhutan having 
a mortality rate due to unsafe WASH (i.e. caused by 
diarrheal diseases, cholera, etc.) that is one-sixth 
the LMi average. However, as Bhutan’s population 
continues to grow denser and more urban, the very 
low capacity for wastewater treatment may begin 
to put pressure on water quality and water-borne 
illnesses.

in terms of carbon decoupling, Bhutan performs 
exceedingly well in nearly all indicators. Bhutan’s 
contribution to global GHG emissions is miniscule 
largely due to its low population, very high renewa-
ble energy consumption rate (over 80 percent), and 
minimal land conversion rates. Thus, while emis-
sions per capita have increased by 50 percent over 
the past decade, this is not a major concern as it is 
increasing from a very low baseline.

Efficiency: it is now more critical than ever that 
Bhutan improves its efficiency of resource use as 
well as their efficiency of government and the 
private sector. in anticipation of a more resource 
constrained future—where debts are higher due to 
the response to the COViD19-induced recession, 
and natural resource depletion continues—Bhutan 
must spend its fiscal resources and utilize its nat-
ural resources in more efficient manners. Produc-
tive use of agricultural lands, fisheries, forests, and 
more competitive cities are key to achieving pros-
perity and improving lives and livelihoods. 

indicators for measuring a country’s efficiency en-
compass measures of: (i) governance, including ef-
fectiveness of government, control of corruption, 
and tenure insecurity; (ii) transport and iCT, such 
as percentage of population using the internet, a 
digital penetration index and logistics performance 
index; and (iii) efficiency of resource use, such as 
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agricultural land productivity and labor productiv-
ity, energy intensity and GHG emissions, and effi-
ciency of other natural resources like water and air 
(Figure A1,4).

Bhutan’s performance in the efficiency pillar is quite 
mixed, with a very strong performance across gov-
ernance indicators, but weaker performances else-
where that can largely be attributed to geography. 
Beginning with the efficiency of natural resource 
use, Bhutan has very low agricultural land produc-
tivity, water productivity, and carbon efficiency. 
Agricultural land productivity is only half the LMi 
average, though this can be largely attributed to 
Bhutan’s high elevation and rugged terrain which 
hampers its agricultural potential. Low water pro-
ductivity, which would be a concern in many oth-
er countries is not a major impediment to growth 
or sustainability in a country as water abundant 
as Bhutan. And while carbon efficiency is very low 
relative to the best performer in the LMi income 
group, Bhutan does perform better than the aver-
age LMi country. Energy intensity in Bhutan (ener-
gy produced per unit of GDP) has declined by near-
ly 30 percent from 2005-2015, implying Bhutan is 
become much more energy efficient. 

in the two indicators on governance quality includ-
ed in the analysis, Bhutan is the best performer in 
the LMi income group. A third indicator, measuring 
tenure insecurity is unfortunately unavailable for 
Bhutan and thus excluded from the analysis. 

Finally, when it comes to efficiency of transport 
and information and communication technology 
Bhutan underperforms its peer group. Access to the 
internet sits at under 50 percent, and according to 
the World Bank’s Digital Penetration index, digital 
adoption in both the public and private sectors as 
well as within households is low. Trade logistics in 
Bhutan are also relatively poor, driven by a lack of 
modern infrastructure and a large number of Cus-
toms formalities that are necessary to allow goods 
to enter or exit the country. As with the resource 
efficiency indicators, Bhutan’s geography does hin-
der Bhutan’s performance in these indicators.

Global Benchmarking

Next, we compare Bhutan’s performance in each 
of the 4 pillars against the rest of the world. 
Here, rather than comparing Bhutan to the best 
performer in the world, as is done in the income 
group benchmarking, we instead show percentile 
rankings. To do so, in each indicator countries are 
ranked from best performer to worst perform-
er. Bhutan’s score is then its percentile ranking 
amongst countries with data available. Thus, if 
Bhutan performs better than 60 percent of coun-
tries in the world in a particular indicator, it re-
ceives a score of 60 for that indicator. Results are 
shown in Figure A1.5. 

The results show that the global benchmarking 
is largely consistent with peer group bench-
marking. At a quick glance, one notices that Bhu-
tan struggles most in the Resilience indicators, 
where it is in the bottom 10th percentile in risks to 
assets and wellbeing from natural disasters, and 
the population covered by social protections. in 
the inclusion pillar, critical basic services like safely 
managed drinking water, health care coverage, and 
rural transportation fall in the bottom 40th percen-
tiles globally, as do the Refugee and iDP index and 
Human Capital index. Notably, whereas amongst 
LMi countries Bhutan performed relatively well in 
the Woman, Business, and the Law index, when 
compared globally, Bhutan comes out in the bot-
tom tercile of countries.

Bhutan performs exceedingly well in the Sustaina-
bility pillar, with 7 of the 17 indicators falling in the 
top 10 percent of countries globally. Bhutan is a 
global leader in terms of solid waste management, 
water quality from nutrients, salts, and chemicals, 
biodiversity preservation, renewable energy con-
sumption, and forest management. Nevertheless, 
global benchmarking does identify challenges in 
low wastewater treatment, rising GHG emissions 
per capita, and high mortality rates from air pollu-
tion and unsafe WASH. Finally, the Efficiency pillar 
also largely follows the income group benchmark-
ing where Bhutan performs very well in the gov-

Annexes



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward72

ernance indicators but falls short in efficiency of 
resource use indicators like water and agricultural 
land productivity, as well as the transport and iCT 
measures. 

The results for the global benchmarking are 
summarized in Figure A1.6. Here, pillar scores, 
and sub-pillar scores are calculated by taking the 
percentile ranking in each indictor from the global 
benchmarking and averaging it across pillars and 
sub-pillars. it allows one to see at a glance, the 
major areas where Bhutan is struggling. Unsurpris-
ingly Sustainability is Bhutan’s best pillar, where 
the country is on average in the top 66th percen-
tile across all indicators, bolstered by high scores in 
natural resource sustainability and carbon decou-
pling. Resilience is Bhutan’s weakest pillar, scoring 
on average in the 31st percentile. in inclusion and 
Efficiency, Bhutan scores close to the global me-
dian. 

Pillar Score Comparisons

As a final way of benchmarking Bhutan, pillar 
scores from the prior section are compared against 
other country groups and comparators to give a 
high-level view for Bhutan’s performance across 
the 4 pillars. Figure A1.7 shows the comparison of 
Bhutan’s pillar scores against income group aver-
ages. For Resilience, Bhutan performs lower than 
even the low-income group average. in both inclu-
sion and Efficiency, Bhutan outperforms its own 
income group and is about even to an average up-
per-middle income countries. With Sustainability, 
Bhutan performs significantly better than even 
the average high-income country. Figure A1.8 then 
compares Bhutan’s pillar scores against those of 
its South Asian neighbors. The results emphasize 
that while Bhutan struggles with the Resilience pil-
lar, it is not too dissimilar from other countries in 
the region like Nepal, Bangladesh, and Afghanistan, 
which also perform in the bottom tercile of coun-
tries. With inclusion and Efficiency, Bhutan leads 
most of the other SAR countries, tying Sri Lanka 
and india, respectively. Finally, with Sustainability, 
Bhutan significantly outperforms all of its neigh-
bors.

Summary and Conclusions

The benchmarking that is presented here is in-
tended to identify, at a high level, Bhutan’s per-
formance along the dimensions of GRiD. in many 
ways, the results demonstrate that macroeconom-
ic indicators like GDP per capita do a poor job at 
measuring Bhutan’s level of development. in many 
key areas of growth quality, Bhutan is outperform-
ing its income group. Particularly when it comes to 
the sustainability pillar, Bhutan’s score reflects its 
reputation as a world leader in conservation.

Nevertheless, the benchmarking does highlight 
several key challenges that Bhutan is facing. 
Bhutan faces significantly elevated threats from 
natural disasters, which threaten the lives and 
livelihoods of its people. Low access to social pro-
tection programs further increases vulnerability. 
Despite having very low income-based poverty, low 
access to basic services like safely managed wa-
ter and sanitation weigh heavily on populations, 
leading to high mortality risks and also likely con-
tributing to Bhutan’s mediocre performance in the 
Human Capital index. Finally, Bhutan faces an up-
hill battle in many remaining challenges due to its 
geography. Connectivity in communications and 
transportation is impeded by high altitudes and 
rugged terrain, as is agricultural productivity. 

The Covid-19 crisis highlighted the need for 
countries to rethink their development trajecto-
ry. The setbacks caused by COViD-19 are forcing 
governments, the private sector, and institutions 
to reassess their strategy as they move forward. 
Decisions made now will have lasting effects that 
will shape Bhutan’s growth for decades to come. 
For this reason, it is imperative that data-driven 
strategies form the backbone of decision-making 
around investments and policy choices. 
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Figure A1.1: Benchmarking Bhutan against LMI countries—Resilience

Figure A1.2: Benchmarking Bhutan against LMI countries—Inclusion
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Figure A1.1: Benchmarking Bhutan against LMI countries—Resilience 
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Figure A1.3: Benchmarking Bhutan against LMI countries—Sustainability

Figure A1.4: Benchmarking Bhutan against LMI countries—Efficiency
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Figure A1.5: Benchmarking Bhutan against the world
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Figure A1.6: Bhutan’s pillar scores 
Significantly	below	global	median	▼

Significantly	below	global	median	▲

Pillar Dimensions

Resilience

Natural disaster & Weather variability 37 ▼

Health disaster

Social variability 8 ▼

Average 31 ▼

Inclusion

Distribution outcomes 44 ▼

Access to service 48

Access to markets and places 53

Social dimension of inclusion 36 ▼

Average 47

Sustainability

Natural resource sustainability 80 ▲

Pollution 53

Carbon decoupling 69 ▲

Average 66 ▲

Efficiency

Resource use 46

Governance 79 ▲

Transport and ICT 28 ▼

Average 47

Figure A1.7: Percentile ranking of Bhutan against all income groups
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Figure A1.6: Bhutan’s pillar scores  
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Figure A1.8: Percentile ranking of Bhutan against South Asian countries

Annex 2: Policy and 
Institutional Analysis: 
Bhutan’s institutional 
underpinnings for 
green growth
Bhutan’s institutional underpinnings for green 
growth

i.  National Green Growth Governance and Insti-
tutional Framework: composition, coordination 
center, lead agencies, focus areas, communica-
tion with society groups, and recommendations.

As a development model and overarching govern-
ance philosophy, GNH has been translated into 
a number of policy-making and screening tools 
(Schroeder, 2014) and the Cabinet Secretariat co-
ordinates all the government agencies with the pur-

pose of promoting good governance, socio-econom-
ic growth, cultural preservation, and environmental 
protection (known as the four pillars of GNH). 
Bhutan has committed to green growth to guide 
the country’s economic development. in a way, it 
can be said that green growth is at the heart of 
Bhutan’s development philosophy that influences 
every sector and its governance in the country. The 
five-year planning framework of Bhutan provides 
the process for integrating and mainstreaming the 
international development goals such as the SDGs 
and green growth both at the national as well as at 
the sub-national level. 

The key institutions, their composition, focus areas, 
and engagement with local community are sum-
marized below:’
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Figure A1.8: Percentile ranking of Bhutan against South Asian countries 
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Institution Composition Focus area Engagement with 
communities and 
CSOs

Recommendations

Cabinet Secretariat: Cabinet Secretariat: 
key national agency key national agency 
for planning, for planning, 
coordinating and coordinating and 
monitoring long- monitoring long- 
and short-term and short-term 
development plans development plans 
in consultation in consultation 
with relevant line with relevant line 
ministries and local ministries and local 
governments.governments.

Commission Members include Commission Members include 
Prime Minister (Chairperson), Prime Minister (Chairperson), 
Cabinet	Secretary,	Office	of	Cabinet	Secretary,	Office	of	
Cabinet Affairs and Strategic Cabinet Affairs and Strategic 
Coordination (headed by EX), Coordination (headed by EX), 
Office	of	the	Prime	Minister	Office	of	the	Prime	Minister	
(headed by EX), the Strategic (headed by EX), the Strategic 
Planning Division, National Policy Planning Division, National Policy 
Coordination Division, Strategic Coordination Division, Strategic 
Evaluation Division, Cabinet Affairs Evaluation Division, Cabinet Affairs 
Division, Public Service Delivery Division, Public Service Delivery 
Division, and PM Aides and Media. Division, and PM Aides and Media. 

The function of external (grant) The function of external (grant) 
financing	is	led	by	the	Ministry	financing	is	led	by	the	Ministry	
of Finance, and the function of of Finance, and the function of 
research is carried out by the research is carried out by the 
Center for Bhutan and GNH Center for Bhutan and GNH 
Studies. Studies. 

>> multi-sectoral >> multi-sectoral 
engagement for engagement for 
development planningdevelopment planning

>>Policy coherence >>Policy coherence 
between sectoral between sectoral 
policies, national policies, national 
development development 
objectives, SDGs, and objectives, SDGs, and 
GNH valuesGNH values

>> coordinating, >> coordinating, 
overseeing, overseeing, 
monitoring, and monitoring, and 
reporting progress on reporting progress on 
national development national development 
goalsgoals

>> ensures inclusion >> ensures inclusion 
of all the stakeholders of all the stakeholders 
including various including various 
government government 
departments, departments, 
parliamentarians, parliamentarians, 
local government, civil local government, civil 
society, private sector, society, private sector, 
among others in the among others in the 
policy making and policy making and 
planning processesplanning processes

>> extensive >> extensive 
consultations process consultations process 
led by the Cabinet led by the Cabinet 
Secretariat to create Secretariat to create 
ownership at all levelsownership at all levels

Improve Improve 
collaboration and collaboration and 
research with research with 
think tanks and think tanks and 
universities to universities to 
generate data and generate data and 
policy issues on policy issues on 
specific	Green	specific	Green	
Growth sectors and Growth sectors and 
their contribution to their contribution to 
GNH objectivesGNH objectives

Institution/ lead 
agencies

Composition Focus area Engagement with 
communities

Recommendations

Ministry of Energy 
and Natural 
Resources (MENR) 
headed by the 
Minister, and a 
secretary.
 
The National 
Environment 
Commission (NEC) 
approves the 
plans, policies and 
regulations, and the 
Electricity Regulatory 
Authority (ERA) is 
the Technical Board 
for all Departments 
under MENR.

(See organization 
chart below)

Department of Energy Department of Energy 
(Renewable and Hydro)(Renewable and Hydro)

Department of Geology Department of Geology 
and Mines (DGM)and Mines (DGM)

Department of Forest Department of Forest 
and Park Services and Park Services 
(DFRS)(DFRS)

Department of Water Department of Water 
DW)DW)

Department of Department of 
Environment and Environment and 
Climate Change (DECC)Climate Change (DECC)

Formulate policy, regulations, Formulate policy, regulations, 
strategy and guidelines, strategy and guidelines, 
including technical including technical 
assistance (all Departments)assistance (all Departments)

Conduct geological mapping Conduct geological mapping 
of mineral resources and of mineral resources and 
geoscientific	studies.geoscientific	studies.
Sustainable management Sustainable management 
of forest resources and of forest resources and 
conservation	of	wild	flora	and	conservation	of	wild	flora	and	
fauna.fauna.

Conduct national inventory Conduct national inventory 
of surface and underground of surface and underground 
water resources, their water resources, their 
mapping and maintain data mapping and maintain data 
on water resources. on water resources. 

Upfront investments Upfront investments 
required to modernize required to modernize 
the country’s hydro-the country’s hydro-
meteorological meteorological 
sector to produce sector to produce 
high-quality climate high-quality climate 
data (historical and data (historical and 
real time) will be real time) will be 
worthwhile, as the worthwhile, as the 
cost-benefit	ratio	cost-benefit	ratio	
in the long-term in the long-term 
is favorable both is favorable both 
monetarily and socio-monetarily and socio-
economically.economically.

Facilitate market Facilitate market 
ecosystem for green ecosystem for green 
construction, and to construction, and to 
dismantle perception dismantle perception 
that green buildings that green buildings 
are expensive through are expensive through 
innovative	financing,	innovative	financing,	
to build credibility and to build credibility and 
growth of a green growth of a green 
construction sector in construction sector in 
the countrythe country
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Institution/ lead 
agencies

Composition Focus area Engagement with 
communities

Recommendations

Department of 
Environment and 
Climate Change 
(DECC): Functions 
as the Secretariat 
to the National 
Environment 
Commission and falls 
under the Ministry 
of Energy and 
Natural Resources. 
It is responsible 
for developing 
and implementing 
policies, regulations, 
etc., which are 
approved by the 
NEC. 

Includes Civil Society Includes Civil Society 
representative in the representative in the 
NEC membership NEC membership 

Environmental Protection Environmental Protection 
and Sustainable use of and Sustainable use of 
natural resourcesnatural resources

>> to coordinate on all >> to coordinate on all 
matters relating to the matters relating to the 
environmental protection and environmental protection and 
sustainable use of natural sustainable use of natural 
resource in Bhutan; resource in Bhutan; 

>> responsible for issuing >> responsible for issuing 
environmental clearances for environmental clearances for 
all public and private projectsall public and private projects

>>to bring environmental >>to bring environmental 
issues at the center of issues at the center of 
Bhutan’s development Bhutan’s development 
agenda through appropriate agenda through appropriate 
policies, legislations, policies, legislations, 
institutions, and institutions, and 
technologies. technologies. 

>>to conduct environmental >>to conduct environmental 
monitoring and enforce and monitoring and enforce and 
control compliance; and control compliance; and 
enhance awareness and enhance awareness and 
access to environmental access to environmental 
informationinformation

Promotes access to Promotes access to 
environmental information environmental information 
through education, advocacy, through education, advocacy, 
and awareness.and awareness.

Established system for Established system for 
gathering and disseminating gathering and disseminating 
environmental information. environmental information. 

Ensures decentralization Ensures decentralization 
and participation of sectoral and participation of sectoral 
ministries and local ministries and local 
government in environmental government in environmental 
managementmanagement

Separation of powers Separation of powers 
necessary as DECC necessary as DECC 
is empowered is empowered 
to legislate on to legislate on 
environment, execute environment, execute 
implementation and implementation and 
enforcement, and enforcement, and 
hear cases relating hear cases relating 
to environmental to environmental 
matters. A matters. A 
separate tribunal separate tribunal 
on environmental on environmental 
matters could ensure matters could ensure 
independent judicial independent judicial 
decisions. decisions. 

Environmental Environmental 
reporting to be reporting to be 
institutionalized at the institutionalized at the 
dzongkhag levels for dzongkhag levels for 
more sub-national more sub-national 
information to inform information to inform 
policy and action.policy and action.

Department of 
Forests and Park 
Services (DFPS) 
within the Ministry of 
Energy and Natural 
Resources. 

(see organizational 
chart below)

DFPS Staff are located 
in	the	central	office,	14	
field	offices,	and	9	park	
offices

Department of Forests and 
Park Services focuses on: 

>> Conservation and 
management of Bhutan’s 
forest, natural resources 
and biodiversity; including 
a minimum of 60% forest 
cover. 

>> Responsible for 
ensuring suitable watershed 
management through 
catchment protection and 
other nature conservation

Engagement of community 
in forestry is ensured 
through community forest 
management groups 
established across the 
country.
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Institution/ lead 
agencies

Composition Focus area Engagement with 
communities

Recommendations

Ministry of 
Agriculture and 
Livestock is one of 
the 9 Ministries in 
Bhutan. 

It is headed by the 
Minister and Secretary. It 
houses the Department 
of Agriculture (DoA), 
Department of 
Livestock, Department 
of Agricultural Marketing 
and Cooperatives 
(DAMC), and the 
National Biodiversity 
Centre.

DoA has 3 divisions:

i) Agriculture Production 
Division; ii) Agriculture 
Research and Extension 
Division; iii) Agriculture 
Engineering Division.

DoA is supported by 4 
Agriculture Research 
and Development 
Centers and 6 support 
service oriented Central 
Programs stationed 
across the country. 
These wings further 
provide technical 
backstopping to the 
Dzongkhag Agriculture 
Section and the Gewog 
Extension	Officers.

DAMC Staff is 
divided between the 
directorate, Cooperative 
Development Division, 
Market Information & 
Research Division, 
Marketing Development 
Division, and regional 
offices.

Department of Agriculture

>> responsible for enabling 
a self-reliant, productive, 
diverse, resilient and 
sustainable agriculture 
food system by liaising with 
national and international 
institutions for program 
coordination.

>> Responsible for 
promoting sustainable and 
climate resilient agriculture 
development, income 
generation, employment 
opportunities and enterprise 
development by establishing 
commodity value chains

>> Responsible for 
developing sustainable 
irrigation and water 
management system, and 
sustainable utilization of 
agricultural land.

Department of Agricultural 
Marketing & Cooperatives 
(DAMC) 

>>Facilitates agricultural 
produce marketing and 
the development of the co-
operative sector.

>> Responsible for Ministry- 
or sector-wide coordination, 
prioritizing and evaluation of 
marketing and cooperative 
activities

Dzongkhags and Gewogs 
extension are in the forefront 
of agriculture extension 
system working directly with 
farming community and agri-
entrepreneurs.

To institutionalize a system of 
farmers training, the Ministry 
of Agriculture established 
Rural Development Training 
Centre with 3 main training 
programs:
i) Skills based Farm Business 
Training ii) Community 
Leaders Training for groups 
and cooperatives and iii) 
School Agriculture Program 
for school children.

The	center	aims	to	fulfill	the	
mandate with continued 
dedication to provide skills-
based training for the farmers 
to enhance their capacity 
to participate in commercial 
farming on an economically 
and environmentally 
sustained basis.

Supports development of 
marketing cooperatives and 
inclusion of new farmers into 
commodity organizations. 
Generally, aims to extend 
participation of smallholder 
farmers in mainstream 
agricultural markets.

Utilize specialized 
funds or trust funds 
to support PES, and 
other agricultural 
marketing support 
measures for new and 
smallholder farmers

Monitoring the 
number of commodity 
groups and marketing 
cooperatives 
supported and their
effectiveness since 
the approval of the 
policy.

Develop a database 
to monitor growth 
and development of 
agricultural logistics 
components
such as collection and 
auction facilities, cold 
store chain, air freight 
and road transport.
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Institution/ lead 
agencies

Composition Focus area Engagement with 
communities

Recommendations

The Department 
of Tourism falls 
under the Ministry of 
Industry, Commerce 
and Employment. 
It guides overall 
tourism development, 
including tourism 
planning and 
policy, regulation 
and monitoring, 
facilitation and 
coordination, 
and marketing, 
promotion, and 
development of 
tourism products and 
services 

Nine council members, 
chaired by the minister 
for the Ministry of 
Foreign Affairs. Includes 
reps from the Ministry 
of Home and Cultural 
Affairs, Tourism 
Council of Bhutan, 
Hotel & Restaurant 
Association, Association 
of Bhutanese Tour 
Operators, Guide 
Association of Bhutan, 
Bhutan Sustainable 
Tourism Society

>>establishment of new 
tourism clusters with 
appropriate services and 
activities 

>>Spread	tourism	benefits	
to a larger proportion of 
the population through the 
creation of forward and 
backward linkages. 

>>diversification	of	livelihood	
opportunities especially for 
contribution to rural economy

>>establish standards and 
code of ethics for tourism 
service providers

Informed participation from 
all relevant stakeholders, 
including local government, 
is envisaged in the Tourism 
policy of Bhutan to:

- Assess absorptive capacity 
for tourism in a region

- identify and develop tourism 
products and services in 
which	the	tourism	deficient	
regions enjoy a comparative 
advantage over other regions

It promotes integrated and in-
clusive tourism by enhancing 
opportunities/ participation for 
women, youth, and person 
with disabilities in the sector

Align alternative 
employment and re-
skilling programs with 
the future requirement 
of labor and skills 
as per the economic 
vision for the country 
and recover from 
the loss of livelihood 
due to scenarios like 
pandemic outbreak.

The Ministry of 
Infrastructure 
and Transport 
is in charge of 
formulating policies 
and developing 
plans related to the 
countries physical 
infrastructure.

The Bhutan 
Construction and 
Transport Authority 
(BCTA) performs the 
regulatory functions 
under existing laws 
for the Department of 
Surface Transport.

Consists of four 
departments:

i) Department of Surface 
Transport
ii) Department of Air 
Transport 
iii) Department of 
Human Settlement
iv) Department 
of Infrastructure 
Development

The ministry also 
has the following 
Corporations and 
Authorities working 
under the ministry to 
facilitate infrastructure 
development in both 
in the growing urban 
towns as well as in the 
rural areas including 
the remotely located 
villages:

1. Construction 
Development Board 
(CDB)
2. National Housing 
Development 
Corporation (NHDC)
3. Phuentsholing City 
Corporation (PCC)
4. Thimphu City 
Corporation (TCC)

>> Formulate policies and 
develop plans related to 
physical infrastructures, 
including zoning.

>>Development of 
dynamic and highly 
motivated pool of technical 
workforce to create safe, 
reliable, and sustainable 
physical infrastructure for 
human settlement and 
transportation. 

>>Promote appropriate 
construction industry 
standards

>> Develop plans and 
policies for proper human 
settlement through growth 
centers

Develops strategies to help 
build technical capacity at 
Dzongkhag and thromde-
level for improving quality 
in construction sector since 
at the local government’s 
level, the engineers are 
responsible for up to 90% of 
the development works

Need to establish and 
strengthen the spatial 
planning system 
to inform planning, 
implementation and 
policy.

Institute an 
appropriate and 
independent 
mechanism to review 
human settlement 
issues from technical, 
social development 
angle.

Constitute a tribunal 
or a fast-track court 
to consider, negotiate 
and resolve disputes 
and cases on land 
use and settlements 
planning and 
development.
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Institution/ lead 
agencies

Composition Focus area Engagement with 
communities

Recommendations

The National 
Statistics Bureau 
is the parent agency 
for all the statistical 
officers	posted	in	
agencies/Ministries 
and Dzongkhags 
since 2017. It is the 
central authority 
for the collection, 
compilation and 
release of any 
official	data	and	its	
custodian.

The Bhutan Statistical 
System (BSS) is a 
decentralized system 
with a central agency, 
the National

Statistics Bureau. 
It involves most of 
the ministries and 
several agencies, 
which collect, compile, 
and disseminate 
statistics related to 
their	own	field	and	for	
their own analytical 
and policy needs. In 
most Ministries, the 
Policy &Planning 
Division is undertaking 
or coordinating 
the statistical data 
production and 
dissemination. The 
Ministry of Finance has 
also a mandate for
compiling and 
disseminating	fiscal	
statistics.

NSB operates through 
five	Divisions	mentioned	
below:-

1) National Accounts & 
Price Division
2) Coordination and 
Information Division
3) Survey/Census 
and Data Processing 
Division
4) Socio-economic 
Analysis and Research 
Division
5) Administrative and 
Finance Division

>>provides key statistical 
products and services on 
economics, environmental, 
population and social 
aspects to support social and 
economic development.

>>promote greater use 
of statistical information, 
contributing to informed 
decision making by the 
government agencies, 
businesses, households and 
individuals

Because of the 
decentralization process 
there is an increasing 
demand of local data, mainly 
at
Dzongkhag and Gewog 
levels. NSB has posted 
one Dzongkhag Statistical 
Officers	(DSOs)	in	each
Dzongkhag.

The DSOs are responsible 
and mandated to gather data/ 
information in coordination 
with	other	sector	officials	
within the Dzongkhag. The 
DSOs have a key role in 
gathering data at those 
levels. 

Improve the 
coordination and 
strengthen the 
capacity of the Bhutan 
Statistical System to 
meet international and 
national requirements, 
especially on post-
COVID economic 
recovery of priority 
sectors.

NSB needs a 
coordinated 
framework 
of statistical 
development in terms 
of data gaps,
duplications, 
professionalism, 
coordination, data 
accessibility, and 
dissemination issues. 
This can provide 
strong support to 
the line ministries 
and agencies to 
streamline data 
publication and 
update approaches.

With the
emerging need for 
a wide variety of 
information both at 
the national and sub-
national local levels,
existing mandate of 
the DSOs needs to 
be strengthened and 
clearly separated 
from administrative 
functions with 
separate budget 
allocation for 
statistical work.
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Proposed structure and organization of Ministry of Energy and Natural Resources

212  https://www.gnhc.gov.bt/en/wp-content/uploads/2017/05/GNH_9DOMAINS-AND-INDICATORS.pdf 

ii.  Existing coordination mechanism at mul-
ti-sectoral level for implementation of Green 
Growth priorities, and recommendations. 

A more comprehensive view of green growth em-
phasizes sustainable use of natural capital, along 
with managing environmental risks cost-effective-
ly and in an institutionally sound manner to lim-
it risks to human health and of irreversible deg-
radation of the natural environment. A significant 
part of Bhutan’s current and prospective economic 
gains come from the use of natural resources, or 
the green sectors. These natural resource-depend-
ent sectors, such as agriculture, livestock, and for-
estry contribute to Bhutan’s GDP. Similarly, water, 
minerals, and tourism sectors are directly linked to 
environmental management in Bhutan. Bhutan’s 
high rate of growth has been largely public sec-
tor-driven and future of the country’s economy is 
dependent on the ability to facilitate GNH-aligned 
private sector growth.

National coordination mechanism: Bhutan’s eco-
nomic development policy continues to be guided 
by the overarching philosophy of Gross National 
Happiness (GNH) based on the four pillars of sus-
tainable economic development; preservation and 

promotion of culture and tradition; conservation of 
environment; and good governance. All sectors are 
coordinated through Cabinet Secretariat, which is 
Bhutan’s planning commission, to align develop-
ment with Bhutan’s GNH philosophy. it includes 
Bhutan’s interpretation of green growth. 

GNH index has nine domains and 33 indicators that 
measure sustainability-based growth and develop-
ment framework. The following domains of GNH 
index could be used to measure green, resilient, and 
inclusive growth: good governance, ecological diver-
sity, living standards, community vitality, and edu-
cation. For example, the ‘living standards’ domain 
refers to the level of material comfort as measured 
by income, conditions of financial security, housing 
and asset ownership. The domain of good govern-
ance evaluates how people perceive various govern-
mental functions in terms of their efficacy, honesty 
and quality. indicators help to evaluate the level of 
participation in government decisions at the local 
level and the presence of various rights and free-
dom.212 Bhutan has a unique approach of ‘middle 
path’ development that considers GDP as an ac-
counting system, not an indicator of overall growth 
and wellbeing. The Cabinet Secretariat brings this 
unique approach into its development policy and 
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The Ministry of Energy and Natural Resources structure and organization 
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practice by using these GNH screening tools and 
indicators. 

Apart from the indicators identified under GNH in-
dex, there are National Key Results Areas (NKRA) 
and Sectoral Key Results Areas (SKRA) with spe-
cific targets and indicators that have been identi-
fied for the formulation of the Eleventh FYP. This 
strategic results framework is designed to aid the 
planning and programming of the central, sectoral 
and local development plans and programs for the 
Eleventh FYP period in a manner that is coherent, 
structured and focused, and shows clear linkages 
with the GNH and SDGs at various levels. However, 
detailed understanding and capacity to align sec-
tor/agency plans and programs to SDG targets 
and indicators remain limited. 213 

Lead Agency: For all purposes, NEC, a multisec-
toral autonomous apex body that carries out its 
wide-ranging functions, including to issue direc-
tives to relevant agencies for mainstreaming envi-
ronment into the country’s developmental policies, 
plans and programs, with an aim to strike a bal-
ance between economic growth and environmental 
conservation.  The Economic Development Policy 
of 2010 states that “green growth” will be encour-
aged in promoting industrial and private sector de-
velopment. However, the 2016 version of the policy 
does not refer to ‘green growth’, rather envisions 
to build Bhutanese economy as ‘green and self-reli-
ant economy’ that is guided by GNH philosophy.214 
This policy recognizes that unless the constraints 
to business growth are systematically addressed, 
the capacity of the private sector as the engine of 
growth cannot be enhanced. in this context, the 
2016 Policy aims at creating an enabling environ-
ment for investment through eight (8) high -level 
strategic directions. This includes diversifying the 
economic base with minimal ecological footprint, 
harnessing and adding value to natural resources 
in a sustainable manner, and promoting indus-
tries through a cluster effect and championing ap-
proach, among others.

There has been a slight policy shift from purely 
well-being-driven development approach to one 

213  https://www.gnhc.gov.bt/en/wp-content/uploads/2021/09/2nd-VNR-Report-SDGs.pdf
214  https://www.moea.gov.bt/wp-content/uploads/2017/07/Economic-Development-Policy-2016.pdf

that is trying to ensure that economy takes the 
center stage of development initiatives. Based on 
Bhutan’s USP, resource endowments, developmen-
tal focus and desired outcomes of economic de-
velopment, some priority growth areas were identi-
fied in the 2016 Policy: “Five Jewels” which includes 
Hydropower, Cottage and Small industries, Mining, 
Tourism, and Agriculture. Other sectors include 
High Quality Green Services such as education, 
waste management, etc., energy, transportation, 
construction, and manufacturing. These sectors 
identified above are those that have the highest 
potential to generate wealth, employment, and 
sustainable growth with minimal ecological foot-
print within the framework of GNH. it also aims to 
develop ‘Brand Bhutan’ image as a source of organ-
ic and traditional products which aligns with GNH’s 
ecological and cultural preservation objectives. 
Therefore, these areas were prioritized to receive 
encouragement and support from the government 
and the private sector. 

To fulfill the above economic aspiration, a few gen-
eral policy reforms to support ease of doing busi-
ness and human resource development are intro-
duced or are underway: 

- Private sector investment to be allowed in all 
areas except those listed in the Prohibited List

- Establishment of an autonomous Entrepreneur-
ship Development institute by 2018 to promote 
entrepreneurship

- implementation of the Public Private Partner-
ship (PPP) Policy to facilitate public private 
partnership in infrastructure projects 

- Ensuring that any foreign service provider wish-
ing to participate in major works must engage 
local firms for transfer of technology/skills

- in collaboration with the private sector, Royal 
Government to identify critical skilled labor de-
ficiency areas and support skills development 
to address the needs of the labor market includ-
ing addressing gender gaps, where necessary
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iii.  Sectoral agencies for implementation of eco-
nomic recovery/ Green Growth agenda Related 
to that the linkage between sectoral agencies.

Hydropower Sector

The Ministry of Energy and Natural Resources 
(MENR) is the highest government authority re-
sponsible for environmentally sustainable economic 
growth and development of Bhutan. it is responsi-
ble for creating an enabling environment, including 
institutions and infrastructure for the environmen-
tally sustainable growth of the economy through 
public & private sector development. MENR houses 
departments that are responsible for coordinat-
ing priority growth sectors in the country, includ-
ing hydropower, renewable energy, and mining. For 
instance, the Department of Energy (DoE) which 
serves as the central coordinating agency and fo-
cal point for all matter related to hydropower, is 
housed under MENR. DoE also coordinates with 
NEC, Department of Forest and Park Services, 
public-owned corporation including, Druk Green 
Power Corporation and Bhutan Power Corporation 
for planning and for overseeing and monitoring 
implementation of plan, program, and projects on 
hydropower, transmission, and cross-border elec-
tricity trading.

Recommendations: Enabling private sector invest-
ment in the sectors negatively affected by the 
pandemic, such as tourism and commodity export 
could be a way of economic recovery. The royal 
government may pursue corporatization of its en-
tities where feasible and also outsource/privatize 
such functions which can be delivered more effi-
ciently and economically by private entrepreneurs. 
it is also considered that reducing the burden of 
compliance by the government agencies would be 
effective once the agencies are mandated to adopt 
the Licensing Policy.

Mines and Mineral sector

Mineral deposits in Bhutan include a vast wealth of 
resources such as coal, dolomite, limestone, slate, 
talc, gypsum, coal, marble, quartzite, and copper. 
According to the 2017 Mineral Development Pol-
icy, 33 percent of the country has been geologi-
cally mapped on a scale detailed enough to enable 

exploration. Currently, only 0.04 percent of land 
is used for mining activities. Despite its relatively 
small size, the sector is due to play a significant 
role in in supply of raw material for the mineral 
based industries, infrastructure and other develop-
ment projects, and the government is determined 
to tap into the potential of its unexplored resources, 
following the principles of intergenerational equity.

Department of Geology and Mines (DGM) is re-
sponsible for enabling optimal development of 
mineral resource in a scientific manner compatible 
with the social and economic policy of the Royal 
Government and within the framework of sus-
tainable development, protection of environment, 
mineral conservation and preservation of country’s 
precious religious and cultural heritage. DGM is de 
facto regulatory authority to lease and regulate all 
mining and related activities. it is also responsible 
for levying and collecting royalty, mineral rent, sur-
face rent, fees and applicable charges as well as for 
oversight and management of Mining plans and in 
ensuring mine reclamation. Apart from the prima-
ry minerals (which includes strategic minerals and 
industrial minerals) DGM also issues and adminis-
ter permits for construction materials such as sur-
face collection of minerals, sand and stones. it has 
the following divisions: Mineral Development Divi-
sion, Mining Division (which includes Mines Leasing 
section), Geological Survey Division (which includes 
mapping, prospecting, and mineral exploration), 
and Earthquake and Geophysics Division. 

All of these departments dedicated to coordinat-
ing the top three priority green growth sectors are 
housed under the Ministry of Energy and Natural 
Resources (MENR) which also has a representation 
in the National Environment Commission (NEC) 
along with private sector and civil society organi-
zations. A strong coordination between MENR and 
NEC with streamlined government processes could 
create enabling institutional and policy environ-
ment for government and private sector to contrib-
ute effectively to the green and self-reliant growth 
priorities in Bhutan by balancing the environmental 
and economic development agenda.

in addition, DGM coordinates with multiple agen-
cies for mining works such as, NEC (processing for 
environmental clearance), Department of Forest 
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and Park Services (DoFPS for Forestry Clearance), 
Department of Local Governance and Disaster 
Management (DLGDM responsible for social clear-
ance), Department of Labor (for Forestry Clear-
ance), Dzongkhag Land Lease Committee (DLLC for 
sectoral and land clearance), National Land Com-
mission (approval of DLLC report and granting of 
Land Lease Certificate) each with different man-
dates. At the operational level, there is unclear roles 
and responsibilities in each process of mining lease 
of the different stakeholders involved, leading to 
delays or low quality service. This can be mitigated 
by developing simple and clear roles and responsi-
bilities of the agencies involved in the mine lease 
process and develop service delivery standard.

Recommendations: For improved coordination 
across the government agencies responsible for 
providing clearances, the 2016 Economic Develop-
ment policy instructed the agencies to determine 
and adhere to the “turnaround time” for provid-
ing the clearances/licenses by 2017. it is also rec-
ommended that a One-Stop-shop for regulatory 
clearances could be established through the use of 
iT among government agencies responsible for pro-
viding clearances, with the Ministry/agency that is 
responsible for issuing the final approval/license 
shall be the only point of contact for the applicant.

The key challenge with DGM is conflict of interest 
as a regulatory body while at the same time fa-
cilitator for the production in the mines. Pursuant 
to the Mines and Mineral Management Regulations 
of  Bhutan 2022, , theMineral exploitation Gude-
lines for exploration permit, rights and obligations 
of permit holders and compalince monitoring have 
been adopted in August 2023.   in addition, there is 
lack of monitoring on public consultation processes 
and CSR actions. it is recommended to strengthen 
guidelines for effective community involvement by 
ensuring strict monitoring of the public consulta-
tion process by DGM. Furthermore, formulating a 
Mining CSR Strategy and Action plan can enhance 
access to benefits among the communities.

Annex 3: Public 
Environmental 
Expenditure 
1. Budget Planning

The budget plays a key role in the development 
process. The budget is the estimation of the ex-
penses that a government expects to incur in the 
future. To achieve government objectives and goals, 
an efficient allocation of financial resources is nec-
essary. This is because resources are limited. To 
optimize the budget, it is guided by five-year de-
velopment plans covering all the central as well as 
local government bodies. The Ministry of Finance 
(MoF) does the budgeting based on the pre-deter-
mined priority programs of various agencies in the 
country. Therefore, it is imperative to have a sound 
budgeting system for efficient and effective budget 
allocation across the agencies.

The Budget Manual 2016 provides the legal frame-
work for Bhutan’s budget alongside the Constitu-
tion of Bhutan and the Public Finance (Amend-
ment) Act of Bhutan 2012. The Budget Manual 
2016 is part of Financial Rules and Regulations 
(FRR) 2016. Budgeting stands on five main prin-
ciples – the concept of balance (limiting money 
spent to resources available); maintaining fiscal 
deficits at the sustainable level as determined in 
the macroeconomic framework; the concept of 
budgeting as per the program budget model based 
on functions/programs/activities/projects; budget 
control and accountability; and principal concepts 
of frugality and prioritization. 

The structure of the budget follows the program 
budget model; the program is further divided into 
sub-program, activity, sub-activity, financing item 
code to object code. Object classification/line-item 
budgeting is extensively used. Line-item budgeting 
is only applied for RGoB funded activities and does 
not apply for externally funded activities. 
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1.1. Budget Cycle

Budget Cycle refers to the steps or phases that a 
government needs to go through to come up with 
a budget. The budget cycle can be divided into 
five distinct phases: budget preparation, budget 
approval, budget execution, interim revisions, and 
budget accountability (see Figure A3.1). 

Figure A3.1. Phases of Budget Cycle

1.2. Budget Preparation

The budget preparation phase generally occurs 
from November to May. The MoF prepares a budget 
in consultation with other ministries and agencies. 
This involves forecasts of receipts and expendi-
tures, endorsement of resource envelope, budget 
call, preparation and submission of budget pro-
posals, including budget discussions, budget report 
preparation and finalization, and budget report 
submission to Cabinet for endorsement. During the 
beginning of the year, agencies start developing 
budget proposals based on the given budget ceiling. 
The top-down budget ceiling is prepared by Mac-
roeconomic  Framework Coordination Committee 
(MFCC) chaired by Finance Secretary with repre-
sentatives from MoF and its relevant departments, 
Royal Monetary Authority, the Cabinet Secretari-
at, National Statistics Bureau, Tourism Council of 
Bhutan and relevant departments of Ministry of 
Economic Affairs. 

As per the budget ceiling determined by MFCC, 
the budget call notification is circulated to prepare 
budget proposals from agencies, which is a bot-
tom-up budget proposal. The completed proposal 

is required to be submitted to the Department of 
Planning, Budget and Performance (DPBP) of MOF  
and Cabinet Secretariat together with valid justifi-
cation by the month of February. if agency fails to 
adequately justify the proposed budget in line with 
planned programs, it will be either disapproved or 
reduced. Finalization and submission to Cabinet for 
endorsement is done by no later than May.

1.3. Budget Approval

The budget approval phase occurs during the month 
of June. Following the decisions by Cabinet on the 
budget package, the budget appropriation bill along 
with the budget report is forwarded to the National 
Assembly (NA), where it is debated. The Econom-
ic & Finance Committee of Parliament – members 
consisting of all Members of Parliament – discuss, 
review and submit recommendations and resolu-
tions to the parliament for deliberation. Simultane-
ously, the report is presented to the National Coun-
cil for review. Then, it is finally deliberated in the 
parliament and approval is sought from His Majes-
ty. if approved, the bill becomes the law – Budget 
Appropriation Act. 

1.4. Budget Execution

With the approval of the budget, the next step is 
to start executing it. The budget execution phase 
starts in July through budget notification by MoF. 
Agencies should then implement the planned ac-
tivities during the course of a fiscal year. The fiscal 
year runs from July 1 through June 30.

1.5. Budget Accountability

An agency should regularly evaluate the budget to 
make timely revisions, reallocations or re-appropri-
ation to the budget based on internal and external 
factors. The budget accountability phase encom-
passes the submission of a quarterly financial/
physical progress report and a mid-term review of 
the budget. The review could bring about changes 
in the reallocation of resources from one agency 
to another if there is any deviation of the actual 
spending from budget funding. DPBP monitors effi-
cient and effective utilization of budget in line with 
agency’s planned activities through physical visits 
and document analysis.
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AAnnnneexx  33::  PPuubblliicc  EEnnvviirroonnmmeennttaall  EExxppeennddiittuurree    

11.. BBuuddggeett  PPllaannnniinngg  
The budget plays a key role in the development process. The budget is the estimation of the expenses that a 

government expects to incur in the future. To achieve government objectives and goals, an efficient allocation 

of financial resources is necessary. This is because resources are limited. To optimize the budget, it is guided 

by five-year development plans covering all the central as well as local government bodies. The Ministry of 

Finance (MoF) does the budgeting based on the pre-determined priority programs of various agencies in the 

country. Therefore, it is imperative to have a sound budgeting system for efficient and effective budget 

allocation across the agencies. 

The Budget Manual 2016 provides the legal framework for Bhutan’s budget alongside the Constitution of 

Bhutan and the Public Finance (Amendment) Act of Bhutan 2012. The Budget Manual 2016 is part of Financial 

Rules and Regulations (FRR) 2016. Budgeting stands on five main principles – the concept of balance (limiting 

money spent to resources available); maintaining fiscal deficits at the sustainable level as determined in the 

macroeconomic framework; the concept of budgeting as per the program budget model based on 

functions/programs/activities/projects; budget control and accountability; and principal concepts of frugality 

and prioritization.  

The structure of the budget follows the program budget model; the program is further divided into sub-

program, activity, sub-activity, financing item code to object code. Object classification/line-item budgeting is 

extensively used. Line-item budgeting is only applied for RGoB funded activities and does not apply for 

externally funded activities.  

1.1. Budget Cycle 

Budget Cycle refers to the steps or phases that a government needs to go through to come up with a budget. 

The budget cycle can be divided into five distinct phases: budget preparation, budget approval, budget 

execution, interim revisions, and budget accountability (see Figure A3.1).  

Figure A3.1. Phases of Budget Cycle 

 

 

 

 

 

 

 

 

1.2. Budget Preparation 

The budget preparation phase generally occurs from November to May. The MoF prepares a budget in 

consultation with other ministries and agencies. This involves forecasts of receipts and expenditures, 
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1.6. Interim Revisions 

The interim revisions phase involves technical ad-
justment and supplementary budgets. Technical 
adjustments include the incorporation of new ac-
tivity/code, the transfer from the reserve, re-appro-
priation, the transfer of funds (e.g. deposit work), 
the transfer of personnel appropriations, the incor-
poration of external assistance, and the creation 
of the budget head for the booking of the previous 
year advances are made. However, in the case of a 
supplementary budget, the process is quite lengthy. 
it has to be submitted to the Parliament as a sup-
plementary budget appropriation bill, irrespective 
of the current or capital budget. it is important to 
note that, unlike capital expenditure, the current 
expenditure has to be met from internal resources. 

2. Methodology and Data Sources 

This public environmental expenditure review (PEER) 
report provides an analysis of Bhutan’s public envi-
ronmental expenditures between FY2016/17 and 
2020-2020 within all public institutions at the nation-
al, Dzongkhag, and Gewog levels. 

To get the consistent understanding of the PEE, this 
report adopted the methodology used for the PEER 
2014, the Royal Government of Bhutan, that follows 
a three-step approach but slightly modified: 

Step 1:  Transferring excel based RGoB expend-
iture data in to STATA software. Us-
ing a broad definition of environmental 
expenditures and PEE classifications, 
sub-activities are grouped in to nine PEE 
clusters.

Step 2:  Organization of PEE in accordance with 
the classification of environmental clus-
ters. The classification of environmental 
data and organization of the PEE data 
based on the data available in step 1. 

Step 3:  Analysis of the PEE data. The identified 
PEE activities are tabulated using STA-
TA. it includes the budgetary allocations 
and expenditures for each of the ‘green’ 
budget codes under nine environmental 
classification clusters.

3. Analysis of Results

3.1. Public Environmental Expenditure (PEE)

Total public environmental expenditure (PEE) has 
been fluctuating over different period of fiscal 
years. Total PEE in real terms grew from Nu 2,811.4 
million in 2013/14 to Nu 4,326.5 million in 2017/18 
but it then declined to Nu 2,535.8 million in FY 
2020/21 before increasing to Nu 3,667.3 million 
in the following FY before decreasing again to Nu 
3,561.1 million in FY 2020/21. 

The PEE for FY 2014/15 (2,593.0 million) decreased 
compared with FY 2013/14 (2,811.4 million), ac-
counting for 8% drop during this period.  Nonethe-
less, from 2014-2015, the environmental spending 
increased steadily for three consecutive years (FY 
2015/16 to 2017/18). The highest spending is re-
corded during FY 2017/18. The total PEE for the 
FY 2017/18 is Nu 2,535.0 million, equivalent to 7.7% 
of the total public expenditure of Nu 56,331.4 mil-
lion and 2.6% of the GDP (Nu 163,455.8 million). in 
FY 2018/19, the total PEE was Nu 2,535.8 million 
which accounted for 5.8% of the total expenditure 
and 1.5% of the GDP. in FY 2018/19, PEE decreased 
by 41.4% before picking up during FY 2019/20 
and 2020/21. in FY 2019/20, the total PEE is Nu 
3,667.3 million which accounted for 6.3% of the to-
tal expenditure and 2.1% of the GDP.

in general, the share of PEE to GDP remained low 
below 3% over the years, while its share of total 
public expenditure ranged between 5.0%-8.6%. The 
contribution of PEE as a percentage of GDP plunged 
to as low as 1.5% in 2018/19 from 2.8% in 2016/17, 
resulting in a difference of 1.3 percentage points. in 
2019/20, the contribution of PEE to GDP increased 
slightly to 2.1%. Furthermore, considering the de-
cline of PEE as a percentage of public expenditure 
(from 6.4% in 2019/20 to 5.0% in 2020/21), the 
total environmental spending to GDP is likely to de-
cline during the period 2020/21.

in the case of total public expenditure (PE), in 
the FY 2013/14, the government public expendi-
ture totaled Nu 34,609.9 million, which rose to Nu 
56,331.4 million in FY 2017/18 until it dropped to 
Nu 44,054.1 million in 2018/19; and in FY 2019/20 
to 2020/21, it again grew to Nu 57,572.3 million 
and Nu 71,091.8 million, respectively. However, the 
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PEE as a percentage of PE never grew beyond 8.6% 
between the period FY2013/14 to 2020/21. The 
core PEE that covers the first four clusters (Ta-
ble A3.1 & TableA3.2a), which is based on the in-
ternational definition of PEE, grew to Nu 1,893.4 
million in FY 2020/21 from Nu 1,722.0 million in 
FY 2019/20. The core PEE as a percentage of 

GDP for the FY 2019/20 is 1%. The highest core 
PEE as a percentage of GDP is recorded in the FY 
2017/18 with 1.3% and the lowest of 0.7% in the 
FY 2018/19. The core PEE as a percentage of total 
PEE increased to 53.2% in 2020/21 from 39.7% in 
FY 2013/14.

Table A3.1. GDP, Total Public Expenditure and Public Environmental Expenditure, from FY 2013/14 
to FY 2020/21
Million Nu 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21

GDP 109,649.3 122,461.6 136,803.7 152,322.3 163,455.8 172,950.9 175,067.3 NA

Public Expenditure (PE) 34,609.9 36,475.9 44,688.5 49,966.6 56,331.4 44,054.1 57,572.3 71,091.8

Total Public Enviromental 
Expenditure (PEE) 

2,811.4 2,593.0 3,728.0 4,310.0 4,326.5 2,535.8 3,667.3 3,561.1

Core PEE 1,115.8 935.5 1,473.2 1,696.2 2,085.9 1,233.7 1,722.0 1,893.4

PE as % of GDP 0.3 0.3 0.3 0.3 0.3 0.3 0.3 NA

PEE as % of GDP 2.6% 2.1% 2.7% 2.8% 2.6% 1.5% 2.1% NA

PEE as % of PE 8.1% 7.1% 8.3% 8.6% 7.7% 5.8% 6.4% 5.0%

Core PEE % of PE 3.2% 2.6% 3.3% 3.4% 3.7% 2.8% 3.0% 2.7%

Core PEE % of GDP 1.0% 0.8% 1.1% 1.1% 1.3% 0.7% 1.0% NA

Core PEE % of Total PEE 39.7% 36.1% 39.5% 39.4% 48.2% 48.7% 47.0% 53.2%

3.2. Analysis of PEE by environmental clusters

As per the PEE Review (MoF, 2014), PEE is bro-
ken down into nine environmental clusters and 38 
sub-clusters by applying environmental classifica-
tions. Table A3.2(a) and A3.2(b), including Figure 
A3.2(a), 2(b) and 2(c) presents summary results of 
the nine environmental domains over the period of 
different fiscal years.

Of the total nine environmental clusters, first four 
clusters (clusters 1-4) constitute the core PEE. in 
FY 2016/17, the core PEE accounted for Nu 1,696.2 
million of the total PEE.  Further, looking at the core 
PEE of Nu 2,085.9 million in the FY 2017/18, Nu 
1,253.7 million in the FY 2018/19, Nu 1,722.0 mil-
lion in the FY 2019/20, and Nu 1,893.4million in the 
FY 2020/21, the corresponding share to the total 
PEE is comparatively low. it accounted for 39.4% in 
FY 2016/17; 48.2% in the FY 2017/18; and 48.7% 
in 2018/19. The share of core PEE declined slightly 
in FY 2019/20 to 47.0% from FY 2018/19; but it 
increased to 53.2 % in FY 2020/21.

Wide disparity exists in PEE made by type of en-
vironmental activities. Overall, looking at the share 

of PEE among the nine clusters, the PEE on en-
vironmental mainstreaming has the highest share 
out of the total PEE throughout different periods 
(Table A3.2(a) and A3.2(b)). Environmental main-
streaming includes all environmental related activi-
ty costs for road construction, including farm road, 
access road and feeder road.

The total environmental expenditure is dominated 
by three major clusters over the period. They are (1). 
Environmental mainstreaming; (2) Urban, rural and 
industrial environmental management; and (3.) Cli-
mate change. These three clusters made up a com-
bined percentage of 69.1%, 73.9%, 70.7% and 73.6% 
during the FY 2016/17, FY 2017/18, FY 2019/20 
and FY 2020/21, respectively. However, their com-
bined share was only 38.8% in FY 2018/19. On av-
erage, the urban, rural and industrial environmen-
tal management was the cluster with the majority 
of expenditure. Among the core PEE, urban, rural 
and industrial environment recorded the highest 
increase of Nu 1,424.4 million in 2020/21 from Nu 
1,150.7 million in 2016/17, which is equal to 8.0% 
increase. 
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Table A3.2(a). Public Environmental Expenditures by Main Clusters (Million Nu)
Environmental Clusters 2016/17-2017/18 

Absolute  Relative  (%) 

1. Environmental Protection -9.4 -0.2 

2. Urban, Rural and Industrial Environmental Management 544.2 12.5 

3. Biodiversity Conservation -182.4 -4.2 

4.	Information	and	Knowledge	 37.4 0.8 

Total Core PEE (Cluster 1-4) 389.7 8.9 

5. Natural Resource Management -3.7 -0.1 

6. Soil Conservation and Land Management -47.4 -1.1 

7. Climate Change -321.3 -7.5 

8. Environmental mainstreaming -4.1 -0.1 

9. Miscellaneous (Other) 3.1 0.1 

Total Non-Core PEE (Cluster 5-9) -373.3 -8.9 

Total PEE (Cluster 1-9) 16.5 

Environmental Clusters 2017/18-2018/19 

Absolute  Relative  (%) 

1. Environmental Protection 1.9 0.0 

2. Urban, Rural and Industrial Environmental Management -827.6 -19.1 

3. Biodiversity Conservation -38.3 -0.9 

4.	Information	and	Knowledge	 11.7 0.3 

Total Core PEE (Cluster 1-4) -852.3 0.4 

5. Natural Resource Management -138.9 -3.2 

6. Soil Conservation and Land Management -101.0 -2.3 

7. Climate Change -353.3 -8.1 

8. Environmental mainstreaming -342.8 -7.9 

9. Miscellaneous (Other) -2.4 -0.1 

Total Non-Core PEE (Cluster 5-9) -938.5 -0.4 

Total PEE (Cluster 1-9) -1790.7 

Environmental Clusters 2018/19-2019/20 

Absolute  Relative  (%) 

1. Environmental Protection 6.8 0.2 

2. Urban, Rural and Industrial Environmental Management 361.8 13.4 

3. Biodiversity Conservation 106.6 3.4 

4.	Information	and	Knowledge	 13.1 1.4 

Total Core PEE (Cluster 1-4) 488.3 -1.7 

5. Natural Resource Management 77.3 3.1 

6. Soil Conservation and Land Management -7.4 0.8 

7. Climate Change 425.8 13.8 

8. Environmental mainstreaming 130.7 4.7 

9. Miscellaneous (Other) 16.9 0.5 

Total Non-Core PEE (Cluster 5-9) 643.3 1.7 

Total PEE (Cluster 1-9) 1131.6 
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Environmental Clusters 2019/20-2020/21 

Absolute  Relative  (%) 

1. Environmental Protection -3.6 -0.1 

2. Urban, Rural and Industrial Environmental Management 195.3 6.5 

3. Biodiversity Conservation -61.4 -1.5 

4.	Information	and	Knowledge	 41.2 1.4 

Total Core PEE (Cluster 1-4) 171.5 6.2 

5. Natural Resource Management -116.9 -3.0 

6. Soil Conservation and Land Management -8.3 0.0 

7. Climate Change -244.6 -6.1 

8. Environmental mainstreaming 78.6 2.5 

9. Miscellaneous (Other) 13.6 0.4 

Total Non-Core PEE (Cluster 5-9) -277.6 -6.2 

Total PEE (Cluster 1-9) -106.2 

Environmental Clusters 2019/20-2020/21

Absolute  Relative  (%) 

1. Environmental Protection -4.3 0.0

2. Urban, Rural and Industrial Environmental Management 273.7 13.3

3. Biodiversity Conservation -175.6 -3.3

4.	Information	and	Knowledge	 103.5 3.9

Total Core PEE (Cluster 1-4) 197.2 13.8

5. Natural Resource Management -182.3 -3.3

6. Soil Conservation and Land Management -164.2 -2.7

7. Climate Change -493.4 -7.9

8. Environmental mainstreaming -137.5 -0.9

9. Miscellaneous (Other) 31.2 0.9

Total Non-Core PEE (Cluster 5-9) -946.1 -13.8

Total PEE (Cluster 1-9) -748.9

Table A3.2(b). Difference in Public Environmental Expenditures by Main Clusters (Million Nu)
Environmental Clusters 2016/17 

Mill. Nu % 

1. Environmental Protection  17.2  0.4

2. Urban, Rural and Industrial Environmental Management  1,150.7  26.7

3. Biodiversity Conservation  331.4  7.7

4.	Information	and	Knowledge  196.9  4.6

Total Core PEE (Cluster 1-4)  1,696.2  39.4

5. Natural Resource Management  377.9  8.8

6. Soil Conservation and Land Management  397.4  9.2

7. Climate Change  1,212.6  28.1

8. Environmental mainstreaming  614.0  14.2

9. Miscellaneous (Other)  11.8  0.3

Total Non-Core PEE (Cluster 5-9)  2,613.8 60.6

Total PEE (Cluster 1-9)  4,310.0  100.0
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Environmental Clusters 2017/18 

Mill. Nu % 

1. Environmental Protection  7.8  0.2

2. Urban, Rural and Industrial Environmental Management  1,694.9  39.2

3. Biodiversity Conservation  148.9  3.4

4.	Information	and	Knowledge  234.3  5.4

Total Core PEE (Cluster 1-4)  2,085.9  48.2

5. Natural Resource Management  374.3  8.7

6. Soil Conservation and Land Management  350.1  8.1

7. Climate Change  891.4  20.6

8. Environmental mainstreaming  610.0  14.1

9. Miscellaneous (Other)  14.9  0.3

Total Non-Core PEE (Cluster 5-9)  2,240.6  51.8

Total PEE (Cluster 1-9)  4,326.5  100.0

Environmental Clusters 2018/19 

Mill. Nu % 

1. Environmental Protection  9.7  0.2

2. Urban, Rural and Industrial Environmental Management  867.3  20.1

3. Biodiversity Conservation  110.6  2.6

4.	Information	and	Knowledge  246.0  5.7

Total Core PEE (Cluster 1-4)  1,233.7  48.7

5. Natural Resource Management  235.3  5.5

6. Soil Conservation and Land Management  249.0  5.8

7. Climate Change  538.0  12.5

8. Environmental mainstreaming  267.1  6.2

9. Miscellaneous (Other)  12.6  0.3

Total Non-Core PEE (Cluster 5-9)  1,302.1  51.3

Total PEE (Cluster 1-9)  2,535.8  100.0

Environmental Clusters 2019/20 

Mill. Nu % 

1. Environmental Protection  16.5  0.4

2. Urban, Rural and Industrial Environmental Management  1,229.1  33.5

3. Biodiversity Conservation  217.2  5.9

4.	Information	and	Knowledge  259.1  7.1

Total Core PEE (Cluster 1-4)  1,722.0  47.0

5. Natural Resource Management  312.6  8.5

6. Soil Conservation and Land Management  241.6  6.6

7. Climate Change  963.8  26.3

8. Environmental mainstreaming  397.9  10.8

9. Miscellaneous (Other)  29.5  0.8

Total Non-Core PEE (Cluster 5-9)  1,945.4  53.0

Total PEE (Cluster 1-9)  3,667.3  100.0
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Environmental Clusters 2020/21

Mill. Nu %

1. Environmental Protection  12.8  0.4

2. Urban, Rural and Industrial Environmental Management  1,424.4  40.0

3. Biodiversity Conservation  155.8  4.4

4.	Information	and	Knowledge  300.3  8.4

Total Core PEE (Cluster 1-4)  1,893.4  53.2

5. Natural Resource Management  195.7  5.5

6. Soil Conservation and Land Management  233.3  6.6

7. Climate Change  719.3  20.2

8. Environmental mainstreaming  476.5  13.4

9. Miscellaneous (Other)  43.0  1.2

Total Non-Core PEE (Cluster 5-9)  1,667.7  46.8

Total PEE (Cluster 1-9)  3,561.1  100.0

Other clusters also saw growth during the 2016/17 
to 2020/21 period. information and knowledge 
grew from 2.6% (Nu 196.9 million) in 2016/17 to 
4.8% (Nu 300.3 million) in 2020/21. 

The PEE on environmental mainstreaming in real 
terms declined to as low as Nu 267.1 million in FY 
2018/19 from Nu 6,14.0 million in FY 2016/17; 
it then gradually grew to Nu 397.9 million in FY 

2019/20 and to Nu 4,76.5 million in FY 2020/21. in 
absolute terms, the highest drop in PEE on urban, 
rural and industrial environment Nu 827.6 million 
in 2017/18 – 2018/19 while it recorded the highest 
increase of Nu 544.2 million in 2016/17 – 2017/18 
(Table A3.2(b)).  Also, there was an increase of Nu 
361.8 million from FY 2018/19 to FY 2019/20; with 
relative increase of 13.4% (Table A3.2(b)). 

Figure A3.2 (a,b,c,d): Composition of PEE by Environmental Clusters
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118. The ratio of PEE to total PE has almost halved, from 15.43 percent in 2016–17 to 8.75 percent in 2020–
21, with the share of PEE funded by the RGoB and external funds also decreasing by  approximately 50 
percent. The PEE Review also finds wide disparity in spending on a range of environmental activities 

(Figure 15).  Since 2016 over 40 percent of PEE consistently goes towards environmental mainstreaming 

(which is primarily “mainstreaming in road project”), over 20 percent to urban, rural, and industrial 

environmental management (waste, water and sanitation), and over 11 percent towards climate change.  
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3.3. Analysis of PEE by RGoB programs 

The analysis of PEE based on RGoB programs re-
veals further interesting results. The share of the 
RGoB programs of the PEE for each of the envi-
ronmental clusters is presented in Table A3.3. The 
‘General Administration and Direction Services’ 
accounted for the highest share of total PEE with 
25.0% in FY 2016/17, closely followed by ‘Other 
programs’ (24.6%) and ‘Agriculture Services’ (21.4%) 
(Figure A3.2). These three RGoB programs, includ-
ing ‘Other programs’, hold the majority share of to-
tal PEE in the following Fys as well. However, the 
share of ‘Agriculture Services’ has been decreasing 
over the years until FY 2019/20 while the shares 
for other two programs have been increasing during 
the same period.  ‘Urban Development and Engi-
neering Services’  and “Energy Services’ accounted 
for the lowest share of total PEE over the period 
(Table A3.3 and Figure A3.3).

Table A3.3. PEE by RGoB Programs
RGoB Program 2016/17 

Mill. Nu %

Forestry services  296.8  8.4

Roads and bridge services  822.9  23.3

Agriculture services 1,025.6  29.1

Urban Development and 
Engineering services

 5.5  0.2

General administration & 
Direction Services

 650.8  18.4

Health services  167.4  4.7

Energy services  16.3  0.5

Other programmes  543.7  15.4

Total 3,529.0  100.0 

RGoB Program 2017/18 

 Mill. Nu %

Forestry services  251.5  7.5

Roads and bridge services  973.9  29.1

Agriculture services  839.3  25.1

Urban Development and 
Engineering services

 43.9  1.3

General administration & 
Direction Services

 604.3  18.1

Health services  132.5  4.0

Energy services  0.9  0.0

Other programmes  501.5  15.0

Total 3,347.9  100.0 

RGoB Program 2018/19 

 Mill. Nu %

Forestry services  121.2  5.7

Roads and bridge services  562.7  26.3

Agriculture services  449.0  21.0

Urban Development and 
Engineering services

 44.4  2.1

General administration & 
Direction Services

 470.5  22.0

Health services  96.5  4.5

Energy services  1.2  0.1

Other programmes  397.5  18.5

Total 2,143.0  100.0 

RGoB Program 2019/20

 Mill. Nu %

Forestry services  118.7  4.9

Roads and bridge services  370.7  15.2

Agriculture services  895.8  36.7 

Urban Development and 
Engineering services

 65.7  2.7

General administration & 
Direction Services

 525.0  21.5

Health services  22.0  0.9

Energy services  22.2  0.9

Other programmes  420.8  17.2

Total 2,441.0  100.0 

RGoB Program 2020/21

 Mill. Nu %

Forestry services  27.1  1.1

Roads and bridge services  277.3  11.0

Agriculture services 1,027.8  40.7

Urban Development and 
Engineering services

 19.6  0.8

General administration & 
Direction Services

 420.4  16.7

Health services  189.2  7.5

Energy services  56.9  2.3

Other programmes  505.0  20.0

Total 2,523.2  100.0
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by the ministries, autonomous agencies, council and 
authorities; Dzongkhag; and Gewog. For the pur-
pose of the analysis, it is further re-grouped into (i) 
Autonomous agencies, (ii) Ministries, and (iii) Local 
level (Dzongkhag and Gewog). With decentralized 
reforms in the country, funds are directly allocat-
ed to local government for implementing various 
developmental activities, including expenditures for 
environmental activities. 

Table A3.4 and Figure A3.4(a,b,c,d) shows the dis-
tribution of PEE by Government spending agencies 
further broken down at the central, Dzongkhags 
and Gewog levels in FY 2016/17 to 2020/21. Most 
of the expenditure was incurred at the central lev-

el, followed by Dzongkhag and Gewog level.  in FY 
2016/17, central government executed 60.9% of 
the total PEE (Nu 4,310.0 million), followed by Ge-
wogs at 21.8%, and Dzongkhags, which spent the 
least, at 17.3% of the total PEE. Similar trend of 
spending was observed in FY 2017/18 with slight 
increase in central and Dzongkhag level spending 
at the cost of declining PEE by the Gewog. in FY 
2018/19, central government PEE grew to 65.4% 
from 62.3% in FY 2017/18, while it slightly dropped 
at Dzongkhag (from 23.8% in 2017/18 to 22.4% 
in 2018/19) and gewog (from 13.9% in 2017/18 
to 12.2% in 2018/19) level. However, the situation 
in FY 2019/20 and 2020/21 shows a decline in 
PEE at the central level, which has been associat-
ed with corresponding increase at Dzongkhag and 
Gewog level. in FY 2019/20, the PEE incurred at 
the central (51.8%, Nu 1,901.0 million) declined with 
increase at Dzongkhag (32.2%, 1,182.5 million) and 
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Gewog (15.9%, Nu 583.8 million) level compared to 
FY 2018/19. PEE by the central government fur-
ther declined to 39.4% in 2020/21, while expend-

iture by the Dzongkhag and Gewog rose to 42.2% 
and 18.4% respectively during the same period.

Figure A3.4 (a,b,c,d). Distribution of PEE by level of government

Table A3.4. Public Environment Expenditure by Central and Local Government
Environmental Clusters 2016/17 

Agency

In Million Nu. Cen. Dzo. Geo. Total % 

1. Environmental Protection  10.4  1.0  5.7  17.2  0.4

2. Urban, Rural and Industrial Environmental Management 397.0 549.3  204.5 1,150.7  26.7

3. Biodiversity Conservation  258.9  67.7  4.7  331.4  7.7

4.	Information	and	Knowledge  155.4  20.1  21.4  196.9  4.6

5. Natural Resource Management  178.0  54.7  145.2  377.9  8.8

6. Soil Conservation and Land Management 376.3  9.2  12.0  397.4  9.2

7. Climate Change  834.1 196.4  182.1 1,212.6  28.1

8. Environmental mainstreaming  403.9  42.0  168.1  614.0  14.2

9. Miscellaneous (Other)  10.9  0.9  0.0  11.8  0.3

Total Public Environmental Expenditure2,625.0 941.3  743.7 4,310.0  100.0 

Percentage 60.9% 21.8% 17.3% 

 

114 

(15.9%, Nu 583.8 million) level compared to FY 2018/19. PEE by the central government further declined to 

39.4% in 2020/21, while expenditure by the Dzongkhag and Gewog rose to 42.2% and 18.4% respectively 

during the same period. 

Figure A3.4 (a,b,c,d). Distribution of PEE by level of government 

62.3%
23.8%

13.9%

3(a). 2017/18

Central Dzongkhag Gewog

65.4%

22.4%

12.2%

3(b). 2018/19

Central Dzongkhag Gewog

39.4%

32.2%

15.9%

3(c). 2019/20

Central Dzongkhag Gewog

34.3%

42.2%

18.4%

3(d). 202/21

Central Dzongkhag Gewog

 

114 

(15.9%, Nu 583.8 million) level compared to FY 2018/19. PEE by the central government further declined to 

39.4% in 2020/21, while expenditure by the Dzongkhag and Gewog rose to 42.2% and 18.4% respectively 

during the same period. 

Figure A3.4 (a,b,c,d). Distribution of PEE by level of government 

62.3%
23.8%

13.9%

3(a). 2017/18

Central Dzongkhag Gewog

65.4%

22.4%

12.2%

3(b). 2018/19

Central Dzongkhag Gewog

39.4%

32.2%

15.9%

3(c). 2019/20

Central Dzongkhag Gewog

34.3%

42.2%

18.4%

3(d). 202/21

Central Dzongkhag Gewog

 

114 

(15.9%, Nu 583.8 million) level compared to FY 2018/19. PEE by the central government further declined to 

39.4% in 2020/21, while expenditure by the Dzongkhag and Gewog rose to 42.2% and 18.4% respectively 

during the same period. 

Figure A3.4 (a,b,c,d). Distribution of PEE by level of government 

62.3%
23.8%

13.9%

3(a). 2017/18

Central Dzongkhag Gewog

65.4%

22.4%

12.2%

3(b). 2018/19

Central Dzongkhag Gewog

39.4%

32.2%

15.9%

3(c). 2019/20

Central Dzongkhag Gewog

34.3%

42.2%

18.4%

3(d). 202/21

Central Dzongkhag Gewog

 

114 

(15.9%, Nu 583.8 million) level compared to FY 2018/19. PEE by the central government further declined to 

39.4% in 2020/21, while expenditure by the Dzongkhag and Gewog rose to 42.2% and 18.4% respectively 

during the same period. 

Figure A3.4 (a,b,c,d). Distribution of PEE by level of government 

62.3%
23.8%

13.9%

3(a). 2017/18

Central Dzongkhag Gewog

65.4%

22.4%

12.2%

3(b). 2018/19

Central Dzongkhag Gewog

39.4%

32.2%

15.9%

3(c). 2019/20

Central Dzongkhag Gewog

34.3%

42.2%

18.4%

3(d). 202/21

Central Dzongkhag Gewog

Annexes



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward98

Environmental Clusters 2017/18 

Agency

In Million Nu. Cen. Dzo. Geo. Total % 

1. Environmental Protection  3.1  0.7  4.0  7.8  0.2

2. Urban, Rural and Industrial Environmental Management 397.0 549.3  942.0  579.4 173.5 1,694.9  39.2

3. Biodiversity Conservation  86.7  59.2  3.1  148.9  3.4

4.	Information	and	Knowledge  185.1  33.5  15.7  234.3  5.4

5. Natural Resource Management  209.8  56.7 107.8  374.3  8.7

6. Soil Conservation and Land Management  324.7  5.9  19.4  350.1  8.1

7. Climate Change  522.0  226.6 142.7  891.4  20.6

8. Environmental mainstreaming  414.4  58.6 136.9  610.0  14.1

9. Miscellaneous (Other)  5.5  9.1  0.3  14.9  0.3

Total Public Environmental Expenditure2,625.0 2,693.4 1,029.6 603.5 4,326.5 100.0 

Percentage 62.3% 23.8% 13.9% 

Environmental Clusters 2018/19 

Agency

In Million Nu. Cen. Dzo. Geo. Total % 

1. Environmental Protection  5.5  1.3  2.9  9.7  0.4

2. Urban, Rural and Industrial Environmental Management 397.0 549.3  409.9 360.4  97.0  867.3  34.2

3. Biodiversity Conservation  86.9  20.8  2.9  110.6  4.4

4.	Information	and	Knowledge  213.3  26.8  5.8  246.0  9.7

5. Natural Resource Management  137.8  42.7  54.9  235.3  9.3

6. Soil Conservation and Land Management  224.3  12.0  12.7  249.0  9.8

7. Climate Change  350.8  97.4  89.9  538.0  21.2

8. Environmental mainstreaming  219.8  4.1  43.3  267.1  10.5

9. Miscellaneous (Other)  10.4  2.2  -  12.6  0.5

Total Public Environmental Expenditure2,625.0 1,658.8 567.6  309.4 2,535.8  100.0 

Percentage 65.4% 22.4% 12.2% 

Environmental Clusters 2019/20

Agency 

In Million Nu. Cen. Dzo. Geo. Total % 

1. Environmental Protection  9.2  5.6  1.7  16.5  0.4

2. Urban, Rural and Industrial Environmental Management 397.0 549.3  524.9  512.2  192.1 1,229.1  33.5

3. Biodiversity Conservation  115.5  97.5  4.2  217.2  5.9

4.	Information	and	Knowledge  212.5  40.2  6.5  259.1  7.1

5. Natural Resource Management  131.8  75.3  105.5  312.6  8.5

6. Soil Conservation and Land Management  201.8  25.8  14.0  241.6  6.6

7. Climate Change  550.3  252.5  161.0  963.8  26.3

8. Environmental mainstreaming  143.9  155.1  98.9  397.9  10.8

9. Miscellaneous (Other)  11.2  18.3  -  29.5  0.8

Total Public Environmental Expenditure2,625.0 1,901.0 1,182.5  583.8 3,667.3 100.0 

Percentage 51.8% 32.2% 15.9% 
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Environmental Clusters 2020/21

Agency

In Million Nu. Cen. Dzo. Geo. Total % 

1. Environmental Protection  5.9  5.5  1.5  12.8  0.4

2. Urban, Rural and Industrial Environmental Management 397.0 549.3  387.8  803.0 233.6 1,424.4  40.0

3. Biodiversity Conservation  35.8  107.8  12.1  155.8  4.4

4.	Information	and	Knowledge  286.6  10.9  2.8  300.3  8.4

5. Natural Resource Management  64.0  47.2  84.4  195.7  5.5

6. Soil Conservation and Land Management  202.9  10.2  20.2  233.3  6.6

7. Climate Change  259.5  281.6 178.1  719.3  20.2

8. Environmental mainstreaming  136.0  217.6 122.8  476.5  13.4

9. Miscellaneous (Other)  25.1  17.9  -  43.0  1.2

Total Public Environmental Expenditure2,625.0 1,403.7 1,501.8 655.6 3,561.1 100.0

Percentage 39.4% 42.2% 18.4%

3.5. Analysis of PEE by economic activity 

The analysis is carried out at the highest level of 
aggregation, i.e. current and capital budget and ex-
penditure. Table 5 shows the expenditure modalities 
of PE and PEE by economic activity. An overwhelm-
ing 87.5% of the aggregated PEE (18,400.7 million) 
made between 2016-2027 and 2020/21 were cap-
ital expenditures and just 12.5% current expenses. 

This is evident when current and capital expendi-
ture is broken-down by fiscal years. Out of total Nu 
4,310.0 million spent on PEE in FY 2016/17; 83.6% 
(Nu 3,605.1 million) was capital expenditure. The 
proportion of capital expenditure grew over the 
years and peaked at 95.1% in FY 2020/21. On the 
contrary, the share of current PEE declined over 
the years and reached 4.9% in FY 2020/21 com-
pared to 16.4% in FY 2016/17.

Table A3.5.  Analysis of PE and PEE by Current and Capital Expenditure
Budget/Expenditure 2016/17 

Current Capital Total 

Mill. Nu. %  Mill. Nu. % Mill. Nu. %

Public Environmental Expenditure (PEE)

Budget  736.0  13.4  4,755.3  86.6  5,491.3  100.0

Expenditure  704.9  16.4  3,605.1  83.6  4,310.0  100.0

Public Expenditure

Budget  25,054.9  43.4 32,660.0  56.6  57,714.8  100.0 

Expenditure  24,129.6  48.3 25,837.0  51.7  49,966.6  100.0 

Budget/Expenditure 2017/18 

Current Capital Total

 Mill. Nu. % Mill. Nu. % Mill. Nu. %

Public Environmental Expenditure (PEE)

Budget  711.7  13.8  4,455.0  86.2  5,166.7  100.0

Expenditure  684.1  15.8  3,642.3  84.2  4,326.5  100.0

Public Expenditure

Budget 28,550.7  45.6 34,093.0  54.4 62,643.6  100.0 

Expenditure 27,494.7  48.8 28,836.7  51.2 56,331.4  100.0 
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Budget/Expenditure 2018/19

Current Capital Total 

 Mill. Nu. %  Mill. Nu. % % Mill. Nu. %

Public Environmental Expenditure (PEE)

Budget  415.9  13.6  2,651.4  86.4  3,067.3 100.0

Expenditure  396.8  15.6  2,138.9  84.4  2,535.8 100.0

Public Expenditure

Budget 29,171.7  58.9 20,355.8  41.1 49,527.6 100.0 

Expenditure 27,768.7  63.0 16,285.5  37.0 44,054.1 100.0 

Budget/Expenditure 2019/20 

Current Capital Total 

 Mill. Nu. % Mill. Nu. % Mill. Nu. %

Public Environmental Expenditure (PEE)

Budget  376.1  7.8  4,450.4  92.2  4,826.5 100.0

Expenditure  338.5  9.2  3,328.8  90.8  3,667.3 100.0

Public Expenditure

Budget 37,309.1  54.2 31,510.4  45.8 68,819.5 100.0 

Expenditure 35,525.4  61.7 22,046.9  38.3 57,572.3 100.0 

Budget/Expenditure 2020/21

Current Capital Total 

 Mill. Nu. %  Mill. Nu. % Mill. Nu. %

Public Environmental Expenditure (PEE)

Budget  177.9  3.1  5,567.9  96.9 5,745.8 100.0

Expenditure  175.8  4.9  3,385.4  95.1 3,561.1 100.0

Public Expenditure

Budget 44,490.6  52.1 40,890.8  47.9 #### 100.0

Expenditure 43,515.8  61.2 27,576.0  38.8 #### 100.0

Table A3.6 shows the source of funding for each 
environmental cluster. Though the amount was 
not much, the largest share of external funding 
was provided for ‘miscellaneous (other)’ in all years, 
ranging from 66.8% (FY 2016/17) to as high as 
99.4% (FY 2020/21). The second highest share was 
provided for ‘Biodiversity Conservation’ with 64% 
in FY 2016/17 (Nu 213.3 million). in FY 2017/18, 
the second highest share was for ‘Urban, Rural and 
industrial Environmental Management’ with 68.9% 
share.
 
The external funding provided for ‘soil conservation 
and land management’ has consistently remained 
at the lowest throughout the last five FY’s with as 
low as 5.8% (in FY 2018/19).

3.6. PEE and budget efficiency 

Budget efficiency is gauged by the ratio of actu-
al expenditure to budget allocation. Table 7 shows 
the overall budget efficiency for five years of the 
total public expenditure and for PEE. During the FY 
2016/17, the PEE budget absorption rate was 78.5% 
with expenditure totaling to Nu 4,310.0 million out 
of a total budget allocation of Nu 5,491.3 million. 
During the FY 2017/18, the ratio increased to 83.7 
% with expenditure amounting to Nu 4,326.5 million 
against the budget allocation of Nu 5,166.7 million. 
in the FY 2018/19, the PEE budget absorption rate 
remained almost same at 82.7 % with expenditure 
amounting to Nu 2,535.8 million. However, in FY 
2019/20 and FY 2020/21, the PEE budget absorp-
tion rate reduced to 76.0% and 62.0%, respectively.
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in contrast, the budget efficiency in case of total 
public expenditure is 86.6 %, 89.9% and 88.9 % in 
FY 2016/17, 2017/18 and 2018/19 respectively.  
in FY 2019/20 and FY 2021, the budget efficient 
dropped to around 83% (Table 7). The PEE budget 
efficiency is lower than the PE by at least six per-

centage points during these periods. A comparative 
analysis of budget efficiency among central minis-
tries, autonomous agencies, and local governments 
indicates that the PEE efficiency of local govern-
ment is the highest in all FY.

Table A3.6: Source of Funding according to Environmental Clusters
Expenditure 2016/17 

Source External RGoB 

Milliom Nu. RGoB External Total % % 

1. Environmental Protection  12.6  4.6  17.2  26.9  73.1

2. Urban, Rural and Industrial Environmental Management 504.7  646.1  1,150.7  56.1  43.9

3. Biodiversity Conservation  118.1  213.3  331.4  64.4  35.6

4.	Information	and	Knowledge  113.9  83.0  196.9  42.2  57.8

5. Natural Resource Management  257.6  120.4  377.9  31.9  68.1

6. Soil Conservation and Land Management  371.0  26.5  397.4  6.7  93.3

7. Climate Change  587.6  625.0  1,212.6  51.5  48.5

8. Environmental mainstreaming  238.5  375.6  614.0  61.2  38.8

9. Miscellaneous (Other)  3.9  7.9  11.8  66.8  33.2

Total Public Environmental Expenditure 2,207.7  2,102.3  4,310.0  48.8  51.2 

Expenditure 2017/18

Source External RGoB

Milliom Nu. RGoB External Total % %

1. Environmental Protection  4.8  3.0  7.8  38.8  61.2

2. Urban, Rural and Industrial Environmental Management  526.6  1,168.3  1,694.9  68.9  31.1

3. Biodiversity Conservation  107.5  41.4  148.9  27.8  72.2

4.	Information	and	Knowledge  132.0  102.2  234.3  43.6  56.4

5. Natural Resource Management  226.7  147.5  374.3  39.4  60.6

6. Soil Conservation and Land Management  329.5  20.6  350.1  5.9  94.1

7. Climate Change  454.8  436.6  891.4  49.0  51.0

8. Environmental mainstreaming  237.1  372.9  610.0  61.1  38.9

9. Miscellaneous (Other)  4.3  10.6  14.9  71.4  28.6

Total Public Environmental Expenditure 2,023.3 2,303.2 4,326.5  53.2  46.8

Expenditure 2018/19

Source  External RGoB 

Milliom Nu. RGoB  External Total % % 

1. Environmental Protection  3.7  6.0  9.7  62.0  38.0

2. Urban, Rural and Industrial Environmental Management  365.6  501.7  867.3  57.8  42.2

3. Biodiversity Conservation  95.6  15.1  110.6  13.6  86.4

4.	Information	and	Knowledge  104.3  141.7  246.0  57.6  42.4

5. Natural Resource Management  151.1  84.2  235.3  35.8  64.2

6. Soil Conservation and Land Management  234.7  14.4  249.0  5.8  94.2

7. Climate Change  264.7  273.3  538.0  50.8  49.2
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8. Environmental mainstreaming  141.1  126.0  267.1  47.2  52.8

9. Miscellaneous (Other)  3.3  9.2  12.6  73.5  26.5

Total Public Environmental Expenditure  1,364.2  1,171.6 2,535.8  46.2  53.8

Expenditure 2019/20 

Source  External RGoB 

Milliom Nu. RGoB  External Total % % 

1. Environmental Protection  7.0  9.5  16.5  57.4  42.6

2. Urban, Rural and Industrial Environmental Management 379.0  850.1  1,229.1  69.2  30.8

3. Biodiversity Conservation  177.8  39.4  217.2  18.1  81.9

4.	Information	and	Knowledge  128.0  131.1  259.1  50.6  49.4

5. Natural Resource Management  136.4  176.2  312.6  56.4  43.6

6. Soil Conservation and Land Management  206.7  34.9  241.6  14.4  85.6

7. Climate Change  194.9  768.9  963.8  79.8  20.2

8. Environmental mainstreaming  182.0  215.8  397.9  54.2  45.8

9. Miscellaneous (Other)  3.5  26.0  29.5  88.1  11.9

Total Public Environmental Expenditure  1,415.5  2,251.8 3,667.3  61.4  38.6

Expenditure 2020/21

Source External RGoB 

Milliom Nu. RGoB External Total % % 

1. Environmental Protection  1.6  11.2  12.8  87.4  12.6

2. Urban, Rural and Industrial Environmental Management  470.2  954.2  1,424.4  67.0  33.0

3. Biodiversity Conservation  112.7  43.1  155.8  27.7  72.3

4.	Information	and	Knowledge  63.7  236.6  300.3  78.8  21.2

5. Natural Resource Management  122.2  73.4  195.7  37.5  62.5

6. Soil Conservation and Land Management  218.4  14.9  233.3  6.4  93.6

7. Climate Change  411.6  307.7  719.3  42.8  57.2

8. Environmental mainstreaming  169.8  306.6  476.5  64.4  35.6

9. Miscellaneous (Other)  0.3  42.8  43.0  99.4  0.6

Total Public Environmental Expenditure  1,570.6  1,990.6  3,561.1  55.9  44.1

Table A3.7. Budget efficiency of Autonomous Agencies, Central and Local Government
Budget/Expenditure 2016/17 

Autonomus  
Agencies 

Ministry Dzongkhag  
& Gewog 

Total 

AU CodesAU Codes

Public Environmental Expenditure (PEE)Public Environmental Expenditure (PEE)

BudgetBudget  262.7 262.7  3,262.7 3,262.7  1,965.9 1,965.9  5,491.3 5,491.3

ExpenditureExpenditure  188.7 188.7  2,436.3 2,436.3  1,685.0 1,685.0  4,310.0 4,310.0

Effeciency Effeciency 71.9% 71.9% 74.7% 74.7% 85.7% 85.7% 78.5% 78.5% 

Public ExpenditurePublic Expenditure

BudgetBudget  8,287.1 8,287.1  33,112.9 33,112.9  16,314.8 16,314.8  57,714.8 57,714.8

ExpenditureExpenditure  7,126.5 7,126.5  27,790.2 27,790.2  15,050.0 15,050.0  49,966.6 49,966.6

Efficiency	Efficiency	 86.0% 86.0% 83.9% 83.9% 92.2% 92.2% 86.6% 86.6% 

Effeciency difference % point Effeciency difference % point -14.1% -14.1% -9.3% -9.3% -6.5% -6.5% -8.1% -8.1% 
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Budget/Expenditure 2017/18

Autonomus  
Agencies 

Ministry Dzongkhag  
& Gewog 

Total 

AU CodesAU Codes

Public Environmental Expenditure (PEE)Public Environmental Expenditure (PEE)

BudgetBudget  181.6 181.6  3,248.6 3,248.6  1,736.5 1,736.5  5,166.7 5,166.7

ExpenditureExpenditure  140.0 140.0  2,553.4 2,553.4  1,633.1 1,633.1  4,326.5 4,326.5

Effeciency Effeciency 77.1% 77.1% 78.6% 78.6% 94.0% 94.0% 83.7% 83.7% 

Public ExpenditurePublic Expenditure

BudgetBudget  8,452.3 8,452.3  38,709.7 38,709.7  15,481.6 15,481.6  62,643.6 62,643.6

ExpenditureExpenditure  7,570.9 7,570.9  33,752.4 33,752.4  15,008.0 15,008.0  56,331.4 56,331.4

Efficiency	Efficiency	 89.6% 89.6% 87.2% 87.2% 96.9% 96.9% 89.9% 89.9% 

Effeciency difference % point Effeciency difference % point -12.5% -12.5% -8.6% -8.6% -2.9% -2.9% -6.2% -6.2% 

Budget/Expenditure 2018/19

Autonomus  
Agencies 

Ministry Dzongkhag  
& Gewog 

Total 

AU CodesAU Codes

Public Environmental Expenditure (PEE)Public Environmental Expenditure (PEE)

BudgetBudget  127.8 127.8  1,998.2 1,998.2  941.4 941.4  3,067.3 3,067.3

ExpenditureExpenditure  113.2 113.2  1,545.5 1,545.5  877.0 877.0  2,535.8 2,535.8

Effeciency Effeciency 88.6% 88.6% 77.3% 77.3% 93.2% 93.2% 82.7%82.7%

Public ExpenditurePublic Expenditure

BudgetBudget  7,753.6 7,753.6  28,365.6 28,365.6  13,408.4 13,408.4  49,527.6 49,527.6

ExpenditureExpenditure  7,166.8 7,166.8  24,003.9 24,003.9  12,883.4 12,883.4  44,054.1 44,054.1

Efficiency	Efficiency	 92.4% 92.4% 84.6% 84.6% 96.1% 96.1% 88.9%88.9%

Effeciency difference % point Effeciency difference % point -3.8% -3.8% -7.3% -7.3% -2.9% -2.9% -6.3%-6.3%

Budget/Expenditure 2019/20 

Autonomus  
Agencies 

Ministry Dzongkhag  
& Gewog 

Total 

AU CodesAU Codes

Public Environmental Expenditure (PEE)Public Environmental Expenditure (PEE)

BudgetBudget  181.5  2,436.3  2,208.6  4,826.5

ExpenditureExpenditure  125.5  1,775.4  1,766.3  3,667.3

Effeciency Effeciency 69.2% 72.9% 80.0% 76.0% 

Public ExpenditurePublic Expenditure

BudgetBudget  8,754.8  37,703.0  22,361.8  68,819.5

ExpenditureExpenditure  7,496.5  29,817.2  20,258.5  57,572.3

Efficiency	Efficiency	 85.6% 79.1% 90.6% 83.7% 

Effeciency difference % point Effeciency difference % point -16.5% -6.2% -10.6% -7.7% 
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Budget/Expenditure 2020/21

Autonomus  
Agencies 

Ministry Dzongkhag  
& Gewog 

Total 

AU CodesAU Codes

Public Environmental Expenditure (PEE)Public Environmental Expenditure (PEE)

BudgetBudget  537.3  1,923.1  3,285.5  5,745.8

ExpenditureExpenditure  243.9  1,159.8  2,157.4  3,561.1

Effeciency Effeciency 45.4% 60.3% 65.7% 62.0%

Public ExpenditurePublic Expenditure

BudgetBudget  9,072.9  48,480.0  27,828.5  85,381.4

ExpenditureExpenditure  7,489.0  40,262.3  23,340.5  71,091.8

Efficiency	Efficiency	 82.5% 83.0% 83.9% 83.3%

Effeciency difference % point Effeciency difference % point -37.1% -22.7% -18.2% -21.3%

3.7. Changes in PEE from FY 2016/17 to FY 
2020/21

As shown in Table 8, the ratio of PEE in total public 
expenditure decreased from 8.6% in FY 2016/17 to 
7.7% in FY 2017/18 and further decreased to 5.8% 
in F 2018/19. However, the ratio of PEE in total 
public expenditure slightly increased from 5.8 % in 
FY 2018/19 to 6.4%. This is mainly because of the 
increase in external fund from 13.3% to 14.1% during 
the period. 

The percentage of PEE that was funded by the 
RGoB decreased over the years – from 6.4% in FY 
20169-2017 to 3.6 % in FY 2020/21. 

in terms of external funding, the ratio of PEE in 
total public expenditure which was 13.8 % in FY 
2016/17 decreased by around half, to 7.3 % in FY 
2020/21. However, during the FY 2019/20, the ra-
tio of PEE in total public expenditure slightly in-
creased by one percentage point. 

Table A3.8. Share of PEE in Total Expenditure
Expenditure 2016/17 

In Million Nu. PE PEE % 

External Fund 15,213.0 2,102.3 13.8%

RGoB (domestic) 34,753.6 2,207.7 6.4%

Total 49,966.6 4,310.0 8.6%

Expenditure 2017/18 

In Million Nu. PE PEE % 

External Fund  17,134.1 2,303.2 13.4%

RGoB (domestic)  39,197.3 2,023.3 5.2%

Total  56,331.4 4,326.5 7.7%

Expenditure 2018/19 

In Million Nu. PE PEE % 

External Fund  8,837.1 1,171.6 13.3% 

RGoB (domestic)  35,217.0 1,364.2 3.9% 

Total  44,054.1 2,535.8 5.8% 

Expenditure 2019/20 

In Million Nu. PE PEE % 

External Fund 15,965.9 2,251.8 14.1% 

RGoB (domestic) 41,606.4 1,415.5 3.4% 

Total 57,572.3 3,667.3 6.4% 

Expenditure 2020/21

In Million Nu. PE PEE %

External Fund 27,184.8 1,990.6 7.3%

RGoB (domestic) 43,907.0 1,570.6 3.6%

Total 71,091.8 3,561.1 5.0%

Annexes
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Annex 4: economy-
wide model analyses 
of green growth 
scenarios for Bhutan’s 
tourism and forestry 
sectors
1. Model and data

The model employed for the subsequent analyses 
is a modified version of STAGE2, a single-coun-
try, comparative-static computable general equi-
librium (CGE) model (McDonald and Thierfelder, 
2015). A CGE model allows to quantify the econ-
omy-wide adjustments across markets and insti-
tutions following the simulation of “What if” sce-
narios. Such simulations cannot be understood as 
forecasts but as projections of possible outcomes 
from counterfactual scenarios compared against 
the outcomes of a reference scenario which re-
flects the state of the economy in absence of the 
simulated scenario.it provides a comprehensive 
view of the economy, including linkages between 
production and the income it generates, house-
holds, the government, and the balance of pay-
ments. The different agents – producers, house-
hold, government, and the nation in its dealings 
with the outside world – make decisions on the 
basis of rules subject to constraints imposed 
by budgets and markets for products and fac-
tors. Households are assumed to maximize util-
ity, while firms (or producers) maximize profits. 
Trade with the rest of the world is modelled us-
ing constant elasticity of transformation (CET) 
functions based on the assumption of imperfect 
substitution between domestically produced and 
imported commodities using constant elasticity 
of substitution (CES) functions (Armington, 1969) 
and between commodities produced for domestic 
and world markets (i.e., exports). 
The model is modified to capture the detailed 
depiction of the forestry and tourism sector of 
the Bhutanese economy in the underlying mod-
el database, the 2019 Social Accounting Matrix. 
Tourism is for instance modelled as an exported 

service with an explicit export demand function. 
Given the detailed disaggregation of forest prod-
ucts, commercial fuelwood and charcoal from 
different sources are respectively aggregated as 
homogenous goods. Even though most features 
of the model are rooted in neo-classical microe-
conomic theory, it is modified to reflect market 
failures (e.g., unemployment) and regulatory con-
straints. The former is reflected in the model used 
below by incorporation of a wage-curve. The lat-
ter is relevant for modelling the changes in the 
forestry sector, where the government defines 
how much land area is allowed to be harvested. 
This is achieved by exogenously defining the area 
of forest area under management. 

More detailed documentation of the model mod-
ifications is provided in the respective sections 
below.

2. Model Database

A recently estimated 2019 Social Accounting Ma-
trix (SAM) for Bhutan serves as the underlying 
model database. The SAM was estimated using 
various secondary data sources, most notably 
the national accounts data for 2019 (NSB, 2021), 
the 2014 Supply-Use Table provided by the Asian 
Development Bank (ADB, 2017), the Bhutan Liv-
ing Standards Survey 2017 (NSB, 2017), the La-
bor Force Survey 2018 (MoLHR, 2013) and 2019 
trade statistics (MoF, 2020). Some sectoral dis-
aggregation and input shares were derived from 
the 2012 Social Accounting Matrix for Bhutan 
(Feuerbacher, Dukpa and Grethe, 2017). Such 
data sources based on rather old data are still 
valuable when obtaining structural shares and in-
formation about distributions.

3. Reference scenario

The reference scenario simulates Bhutan’s likely 
growth trajectory in absence of any change in 
policy or economic shock. The reference scenar-
io covers a five-year horizon starting in the year 
2019 (the model’s base year) and is implemented 
in comparative-static mode. Historically, Bhutan 
has experienced strong economic growth. Between 
2009 and 2019, Bhutan’s gross domestic product 
(GDP) (measured in constant prices) increased at 
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an annual average rate of 6.1% between 2009 and 
2019. A large share of economic growth is owed to 
development of large-scale hydropower projects, 
which are financed by the government of india. 
The assumptions of Bhutan’s growth path in the 
reference period are derived from the macroeco-
nomic projections of the international Monetary 
Fund (iMF) World Economic Outlook database.1
Bhutan’s GDP is expected to increase by 15.2% 
within a five-year time period starting from 2019 

1 Please note, that at the time of writing this report revisions of the IMF’s World Economic Outlook database were being prepared. 
Minor changes in the projection would however not have any substantial impact on the subsequent scenario analyses, as they 
would equally impact the reference and policy scenario alike.

2 The commissioning of new hydropower projects is the largest driver of economic growth, but also will entail interest payments to 
foreign capital owners (government of India) and imports of machinery and construction goods. This seems to be inconsistent with 
the projections for government expenditure and the current account balance.

(Figure 1) corresponding to an annual average 
growth rate of 2.9%. This growth rate is com-
paratively low compared to historic rates and 
the COViD-19 pandemic has resulted in negative 
growth rates in the two years following 2019, re-
spectively. Three years after 2019,GDP growth 
is projected to return to pre-COViD levels with a 
growth in GDP of 4.4%. in the following, we refer 
to the end of the five-year projection horizon as 
“t5”.  

Figure A4.1. Macroeconomic descriptors for Bhutan's growth path between 2019 and 2024 based 
on IMF projections.

The projected growth path foresees higher rela-
tive levels of government expenditure. According 
to the iMF, the share of governments expenditure 
(current and capital expenditure) is projected to 
increase from 25.5% to 29.7% (a total increase of 
34%). while the share of the current account defi-
cit (i.e., foreign savings) is expected to decrease 
from 21.1% in 2019 to only 4.7% by period t5. 
These projections would result in very strong con-
traction of household consumption from a share 

of 57% of GDP in 2019 to only 42% in t5. The ref-
erence scenario deviates from the iMF projections 
as follows. The current account deficit (i.e., for-
eign savings) are determined endogenously in the 
model, i.e., it cannot be determined from outside. 
instead, the exchange rate is fixed – reflecting the 
one-to-one peg of the Bhutanese Ngultrum with 
the indian Rupee. in addition, the reference sce-
nario assumes half the magnitude in the increase 
in government expenditure.2 Transfers paid and 
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received from the rest of the world such as remit-
tances and budget transfers to the government 
are assumed to remain constant. The share of 
investments in GDP is expected to increase from 
38.3% in 2019 to 38.7% in t5. The government 
of Bhutan has also decided to introduce a sus-
tainable development fee (SDF) of approximately 
US$16 per night for tourist arrivals from regional 
countries (india, Bangladesh and Maldives). This 
policy change is also reflected in the reference 
scenario.

Following the iMF, Bhutan’s population is pro-
jected to grow by 1% between 2019 and t5. The 
skilled, unskilled and agricultural labor force is as-
sumed to increase by 1.4%, 1.2% and 0.7% annually, 
respectively. Annual growth in capital stock (and 
the supply of capital services) is estimated at 1.8% 
based on the gross capital formation in 2019, as-
suming a 5% return on capital rate and depreciat-
ing the existing capital stock at the rate of fixed 
capital consumption reported in 2019 (2.7%). Hy-
dropower capital (comprising an estimated 15.6% 
of total capital returns in 2019) increases by 5.8% 
annually. These assumptions result in an increase 
of hydropower capital of 32.5% between 2019 
and t5.3 Capital not invested in hydropower is as-
sumed to grow at 1% annually. The reference sce-
nario assumes the same utilization rates of rural 
and commercial forest area as in 2019.

4. Model closure

A Keynesian model closure is implemented in 
which total investment (and savings) is deter-
mined exogenously with endogenously determined 
households’ marginal propensity to save (saving 
rates). The exchange rate is exogenously fixed to 
the base level, while the current account balance 
is flexible (endogenous). Transfers between Bhu-
tanese institutions (households, enterprises and 
the government) and the rest of the world are as-
sumed to remain at the base levels. The govern-
ment expenditure and savings (internal account) 
is exogenously fixed. The direct tax rates of 

3	 This	would	reflect	a	scenario	in	which	the	hydropower	plants	Khonlongchu	(600	MW)	and	Nikachu	(118	MW)	are	commissioned	by	
2024, but not the currently constructed and delayed projects Punatsangchu I (1200 MW) and Punatsangchu II (1020 MW).

4  To achieve this technically, the lower bound of the unemployed quantity of labor is set equal to the current level of unemployment. 
Hence, the assumption is that the reference scenario does not result in any decrease in the currently observed unemployment 
levels.	Any	increase	in	the	total	labor	force	is	already	reflected	in	the	exogenous	increase	of	labor	supply.

households are allowed to adjust multiplicatively 
to balance the government account. in the refer-
ence scenario, the changes in GDP are determined 
exogenously based on iMF projections, while to-
tal factor productivity (TFP) and factor rents be-
tween 2019 and t5 are determined endogenously. 
This allows to estimate the change in TFP given 
the constraints presented above. The later poli-
cy simulations use this TFP estimate, while GDP 
changes are then determined endogenously (i.e., 
a model closure swap). The consumer price index 
(CPi) is used as the model numéraire

The factor market closure assumptions are as 
follows: The supply of capital across all types is 
fixed and the allocation across activities within 
the capital segments is perfectly mobile, except 
for the construction and utility sector, where cap-
ital allocation is exogenously determined (experi-
encing average increase in capital allocation). The 
model code allows for changes in activity specific 
capital allocation in the policy simulation runs. La-
bor demand by activity is modelled endogenously 
within the reference scenario. Labor supply is ex-
ogenously increased following the above present-
ed projections. in addition, a wage curve specifi-
cation reflects the current level of unemployment, 
which is assumed to remain unchanged within the 
reference scenario.4 The unemployment rate in 
the reference scenario are 5.8%, 2.5% and 1.0% for 
skilled, unskilled and agricultural labor, respective-
ly. The wage curve is modelled as shown in equa-
tion 1 (Blanchflower and Oswald, 1995):  
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transfers to the government are assumed to remain constant. The share of investments 
in GDP is expected to increase from 38.3% in 2019 to 38.7% in t5. The government of 
Bhutan has also decided to introduce a sustainable development fee (SDF) of approximately 
US$16 per night for tourist arrivals from regional countries (India, Bangladesh and 
Maldives). This policy change is also reflected in the reference scenario. 

Following the IMF, Bhutan’s population is projected to grow by 1% between 2019 and t5. 
The skilled, unskilled and agricultural labor force is assumed to increase by 1.4%, 1.2% and 
0.7% annually, respectively. Annual growth in capital stock (and the supply of capital 
services) is estimated at 1.8% based on the gross capital formation in 2019, assuming a 5% 
return on capital rate and depreciating the existing capital stock at the rate of fixed capital 
consumption reported in 2019 (2.7%). Hydropower capital (comprising an estimated 15.6% 
of total capital returns in 2019) increases by 5.8% annually. These assumptions result in an 
increase of hydropower capital of 32.5% between 2019 and t5.3 Capital not invested in 
hydropower is assumed to grow at 1% annually. The reference scenario assumes the same 
utilization rates of rural and commercial forest area as in 2019. 

Model closure 
A Keynesian model closure is implemented in which total investment (and savings) is 
determined exogenously with endogenously determined households’ marginal propensity to 
save (saving rates). The exchange rate is exogenously fixed to the base level, while the 
current account balance is flexible (endogenous). Transfers between Bhutanese institutions 
(households, enterprises and the government) and the rest of the world are assumed to 
remain at the base levels. The government expenditure and savings (internal account) is 
exogenously fixed. The direct tax rates of households are allowed to adjust multiplicatively 
to balance the government account. In the reference scenario, the changes in GDP are 
determined exogenously based on IMF projections, while total factor productivity (TFP) and 
factor rents between 2019 and t5 are determined endogenously. This allows to estimate 
the change in TFP given the constraints presented above. The later policy simulations use 
this TFP estimate, while GDP changes are then determined endogenously (i.e., a model 
closure swap). The consumer price index (CPI) is used as the model numéraire 

The factor market closure assumptions are as follows: The supply of capital across all types 
is fixed and the allocation across activities within the capital segments is perfectly mobile, 
except for the construction and utility sector, where capital allocation is exogenously 
determined (experiencing average increase in capital allocation). The model code allows for 
changes in activity specific capital allocation in the policy simulation runs. Labor demand 
by activity is modelled endogenously within the reference scenario. Labor supply is 
exogenously increased following the above presented projections. In addition, a wage curve 
specification reflects the current level of unemployment, which is assumed to remain 
unchanged within the reference scenario.4 The unemployment rate in the reference 
scenario are 5.8%, 2.5% and 1.0% for skilled, unskilled and agricultural labor, respectively. The 
wage curve is modelled as shown in equation 1 (Blanchflower and Oswald, 1995):   
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scale parameter and is the elasticity of the unemployment rate ( ) with respect 

                                                             
3 This would reflect a scenario in which the hydropower plants Khonlongchu (600 MW) and Nikachu (118 MW) are 
commissioned by 2024, but not the currently constructed and delayed projects Punatsangchu I (1200 MW) and Punatsangchu 
II (1020 MW). 
4 To achieve this technically, the lower bound of the unemployed quantity of labor is set equal to the current level of 
unemployment. Hence, the assumption is that the reference scenario does not result in any decrease in the currently 
observed unemployment levels. Any increase in the total labor force is already reflected in the exogenous increase of labor 
supply. 
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transfers to the government are assumed to remain constant. The share of investments 
in GDP is expected to increase from 38.3% in 2019 to 38.7% in t5. The government of 
Bhutan has also decided to introduce a sustainable development fee (SDF) of approximately 
US$16 per night for tourist arrivals from regional countries (India, Bangladesh and 
Maldives). This policy change is also reflected in the reference scenario. 

Following the IMF, Bhutan’s population is projected to grow by 1% between 2019 and t5. 
The skilled, unskilled and agricultural labor force is assumed to increase by 1.4%, 1.2% and 
0.7% annually, respectively. Annual growth in capital stock (and the supply of capital 
services) is estimated at 1.8% based on the gross capital formation in 2019, assuming a 5% 
return on capital rate and depreciating the existing capital stock at the rate of fixed capital 
consumption reported in 2019 (2.7%). Hydropower capital (comprising an estimated 15.6% 
of total capital returns in 2019) increases by 5.8% annually. These assumptions result in an 
increase of hydropower capital of 32.5% between 2019 and t5.3 Capital not invested in 
hydropower is assumed to grow at 1% annually. The reference scenario assumes the same 
utilization rates of rural and commercial forest area as in 2019. 

Model closure 
A Keynesian model closure is implemented in which total investment (and savings) is 
determined exogenously with endogenously determined households’ marginal propensity to 
save (saving rates). The exchange rate is exogenously fixed to the base level, while the 
current account balance is flexible (endogenous). Transfers between Bhutanese institutions 
(households, enterprises and the government) and the rest of the world are assumed to 
remain at the base levels. The government expenditure and savings (internal account) is 
exogenously fixed. The direct tax rates of households are allowed to adjust multiplicatively 
to balance the government account. In the reference scenario, the changes in GDP are 
determined exogenously based on IMF projections, while total factor productivity (TFP) and 
factor rents between 2019 and t5 are determined endogenously. This allows to estimate 
the change in TFP given the constraints presented above. The later policy simulations use 
this TFP estimate, while GDP changes are then determined endogenously (i.e., a model 
closure swap). The consumer price index (CPI) is used as the model numéraire 

The factor market closure assumptions are as follows: The supply of capital across all types 
is fixed and the allocation across activities within the capital segments is perfectly mobile, 
except for the construction and utility sector, where capital allocation is exogenously 
determined (experiencing average increase in capital allocation). The model code allows for 
changes in activity specific capital allocation in the policy simulation runs. Labor demand 
by activity is modelled endogenously within the reference scenario. Labor supply is 
exogenously increased following the above presented projections. In addition, a wage curve 
specification reflects the current level of unemployment, which is assumed to remain 
unchanged within the reference scenario.4 The unemployment rate in the reference 
scenario are 5.8%, 2.5% and 1.0% for skilled, unskilled and agricultural labor, respectively. The 
wage curve is modelled as shown in equation 1 (Blanchflower and Oswald, 1995):   

      (1) 

where  is the wage of labor type  deflated by the Producer Price Index ,  is a 

scale parameter and is the elasticity of the unemployment rate ( ) with respect 

                                                             
3 This would reflect a scenario in which the hydropower plants Khonlongchu (600 MW) and Nikachu (118 MW) are 
commissioned by 2024, but not the currently constructed and delayed projects Punatsangchu I (1200 MW) and Punatsangchu 
II (1020 MW). 
4 To achieve this technically, the lower bound of the unemployed quantity of labor is set equal to the current level of 
unemployment. Hence, the assumption is that the reference scenario does not result in any decrease in the currently 
observed unemployment levels. Any increase in the total labor force is already reflected in the exogenous increase of labor 
supply. 
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transfers to the government are assumed to remain constant. The share of investments 
in GDP is expected to increase from 38.3% in 2019 to 38.7% in t5. The government of 
Bhutan has also decided to introduce a sustainable development fee (SDF) of approximately 
US$16 per night for tourist arrivals from regional countries (India, Bangladesh and 
Maldives). This policy change is also reflected in the reference scenario. 

Following the IMF, Bhutan’s population is projected to grow by 1% between 2019 and t5. 
The skilled, unskilled and agricultural labor force is assumed to increase by 1.4%, 1.2% and 
0.7% annually, respectively. Annual growth in capital stock (and the supply of capital 
services) is estimated at 1.8% based on the gross capital formation in 2019, assuming a 5% 
return on capital rate and depreciating the existing capital stock at the rate of fixed capital 
consumption reported in 2019 (2.7%). Hydropower capital (comprising an estimated 15.6% 
of total capital returns in 2019) increases by 5.8% annually. These assumptions result in an 
increase of hydropower capital of 32.5% between 2019 and t5.3 Capital not invested in 
hydropower is assumed to grow at 1% annually. The reference scenario assumes the same 
utilization rates of rural and commercial forest area as in 2019. 

Model closure 
A Keynesian model closure is implemented in which total investment (and savings) is 
determined exogenously with endogenously determined households’ marginal propensity to 
save (saving rates). The exchange rate is exogenously fixed to the base level, while the 
current account balance is flexible (endogenous). Transfers between Bhutanese institutions 
(households, enterprises and the government) and the rest of the world are assumed to 
remain at the base levels. The government expenditure and savings (internal account) is 
exogenously fixed. The direct tax rates of households are allowed to adjust multiplicatively 
to balance the government account. In the reference scenario, the changes in GDP are 
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consumption reported in 2019 (2.7%). Hydropower capital (comprising an estimated 15.6% 
of total capital returns in 2019) increases by 5.8% annually. These assumptions result in an 
increase of hydropower capital of 32.5% between 2019 and t5.3 Capital not invested in 
hydropower is assumed to grow at 1% annually. The reference scenario assumes the same 
utilization rates of rural and commercial forest area as in 2019. 
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changes in activity specific capital allocation in the policy simulation runs. Labor demand 
by activity is modelled endogenously within the reference scenario. Labor supply is 
exogenously increased following the above presented projections. In addition, a wage curve 
specification reflects the current level of unemployment, which is assumed to remain 
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scenario are 5.8%, 2.5% and 1.0% for skilled, unskilled and agricultural labor, respectively. The 
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to the real wage rate. The wage curve is calibrated with an elasticity of , which is 

within the range of reported elasticities for most countries  

The demand for arable, pasture and forest land originate only from the agricultural, 
livestock and forestry sector. Supply of arable land is determined by a land supply curve 
(see Feuerbacher et al., 2020 for more details), accounting for the high share of fallow 
cropland in Bhutan. Pasture land is set fix. Supply of rural forest land follows a horizontal 
supply curve, but access is restricted using a harvest quota regime (see Feuerbacher et al., 
2021).  

Results reference scenario  
The key results of the reference scenario simulation are summarized in Table 1. Household 
consumption increases at the lowest annualized rate (2.5%) despite the strong growth in 
GDP due to the increases in government expenditure and the improving current account 
balance. Total factor productivity increases by 1.1% annually - a result that is obviously 
dependent on the growth assumptions for the labor force and capital stock. The direct tax 
rates increase by 2% in order to finance the rise in government expenditures and savings 
(i.e., the capital expenditure by the government).  

Table 1. Summary results of reference scenario simulation 

Macro Descriptor % share in GDP % change 

Base Referenc
e 

t05 Annuall
y 

GDP 100.0% 100.0% 15.2% 2.9% 

Government 
expenditure 

19.8% 19.9% 16.1% 3.0% 

Investment 37.4% 37.8% 16.4% 3.1% 

Household 
consumption 

57.3% 56.1% 12.9% 2.5% 

Exports 31.8% 31.9% 15.6% 3.5% 

Imports 47.0% 46.8% 14.9% 3.1% 

Current account 
balance 

12.5% 12.5% 15.3% 2.9% 

     

Real Exchange Ratea 
  

0.5% 0.1% 

Producer Price Index 
  

0.6% 0.1% 

Total factor 
productivity (TFP) 

  
5.4% 1.1% 

(Average) direct tax 
rate 

  
2.0% 0.4% 

     

 -0.2le = , which is within the range of 
reported elasticities for most countries.
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The demand for arable, pasture and forest land 
originate only from the agricultural, livestock 
and forestry sector. Supply of arable land is de-
termined by a land supply curve (see Feuerbacher 
et al., 2020 for more details), accounting for the 
high share of fallow cropland in Bhutan. Pasture 
land is set fix. Supply of rural forest land follows 
a horizontal supply curve, but access is restricted 
using a harvest quota regime (see Feuerbacher et 
al., 2021). 

5. Results reference scenario 

The key results of the reference scenario simula-
tion are summarized in Table 1. Household con-

sumption increases at the lowest annualized rate 
(2.5%) despite the strong growth in GDP due to 
the increases in government expenditure and the 
improving current account balance. Total factor 
productivity increases by 1.1% annually - a result 
that is obviously dependent on the growth as-
sumptions for the labor force and capital stock. 
The direct tax rates increase by 2% in order to 
finance the rise in government expenditures and 
savings (i.e., the capital expenditure by the gov-
ernment). 

Table A4.1: Summary results of reference scenario simulation

Macro Descriptor
% share in GDP % change

Base Reference t05 Annually

GDP 100.0% 100.0% 15.2% 2.9%

Government expenditure 19.8% 19.9% 16.1% 3.0%

Investment 37.4% 37.8% 16.4% 3.1%

Household consumption 57.3% 56.1% 12.9% 2.5%

Exports 31.8% 31.9% 15.6% 3.5%

Imports 47.0% 46.8% 14.9% 3.1%

Current account balance 12.5% 12.5% 15.3% 2.9%

Real Exchange Ratea 0.5% 0.1%

Producer Price Index 0.6% 0.1%

Total factor productivity (TFP) 5.4% 1.1%

(Average) direct tax rate 2.0% 0.4%

Skilled labor wages 6.9% 1.3%

Unskilled labor wages 8.7% 1.7%

Agricultural wages 6.1% 1.2%

Private capital 7.4% 1.4%

Public capital 5.1% 1.0%

Hydropower capital 2.4% 0.5%
a The real exchange rate is the nominal exchange multiplied by the ratio of the price index in tradable goods and services 
over the producer price index.    
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6. Nature-based solutions for a diversified 
tourism sector 

6.1 Background

Tourism plays a pivotal role for Bhutan’s economy. 
in 2019, gross tourism receipts are estimated at 
US$209 million comprising 8.5% of GDP.5 Tourism 
in Bhutan has so far been a success story. Since 
the end of the country’s isolation in the 1970s, the 
Royal Government of Bhutan (RGoB) has pursued 
a unique high-value and low-volume tourism policy 
based on a minimum daily package rate (MDPR) 
and the SDF (Tourism Council of Bhutan, 2020). 
The MDPR work similarly as a price-floor policy, 
in which the supplier (effectively a monopolist) de-
termines market prices by restricting the quan-
tity supplied. The SDF is a royalty charged per 
bed-night and within the economy-wide model is 
implemented as a tax on tourism. 

Given this market environment, the export of 
tourism services is modelled using an export de-
mand function. The export demand function for 
tourism services is presented in equation 2: 
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Given this market environment, the export of tourism services is modelled using an export 
demand function. The export demand function for tourism services is presented in equation 
2:  

     (2) 

where QE is the quantity of tourism commodities exported, econ is a scaling parameter, 
PWE is the endogenous world price for tourism services supplied by Bhutan, pwse is the 
world price of exports in the base year, and ε is the export demand elasticity. 

Tourism is the only commodity exported via the export demand function. In the following, 
we will conduct the policy simulations with different assumptions about the export demand 
elasticity, assuming an inelastic elasticity of ε = 0.5 and elastic elasticity of ε = 2.  

The model does not capture any domestic tourism activities, as there is no data and the 
magnitude of domestic tourism is likely to be still negligible.6 The model differentiates 
between two markets – the regional and international market. The regional market 
comprises tourists from India, Bangladesh or Maldives. They comprise approximately 76% 
of all nights spent by leisure tourists, but due to their low average expenditures are only 
responsible for 39% of total gross receipts. Regional tourists are exempted from the MDPR 
policy and are only levied a reduced SDF of approximately US$16/day (before 2021 no fee 
was charged). The international market comprises visitors from all other countries, who 
have to pay a SDF of US$65/night and person. In addition, they are subject to the MDPR 
policy requiring a daily expenditure of at least US$250/day. 

The tourism bed nights of the international market are further subdivided into three 
segments: the “mainstream tourism” segment comprises bed-nights of tourists spent in 
the tourist hotspot areas proxied by the districts Paro, Thimphu, Punakha and Bumthang. 
This segment is dominated by cultural activities but may also include non-cultural 
experiences. It is characterized by strong seasonality, geographic concentration in Western 
Bhutan and problems of overcrowding at country’s most well-known attractions. The 
“diversified tourism” segment comprises those bed-nights spent outside the Western 
hotspot areas (but not nights spent in community-based tourist settings). It comprises 
considerably more diversified portfolio of tourist experiences ranging from trekking, wildlife 
watching and visiting remote cultural attractions such as monasteries and dzongs.7 The 
“community-based tourism” segment has a similar profile but comprises all bed-nights 

                                                             
5 This estimate is conservative. For 2019, the Tourism Council of Bhutan (2020) reports gross tourism receipts at US$345 
million or 13.6% of GDP. This estimate had to be down scaled to make it consistent with tourism expenditure data and 
Bhutan’s national account statistics. 
6 Nevertheless, there has been a rise in domestic tourism during the COVID-19 pandemic. It is difficult to assess to what 
degree this increase in domestic tourism will persist once prices of hotel and restaurants return to pre-COVID levels when 
Bhutan re-opens its borders to international tourism. 
7 A “dzong” is a fortified monastery and serves as the religious, military, administrative, and social center of a “dzongkhag”, 
i.e. one of 20 districts in Bhutan. Dzongs are often the site of cultural and religious festivals. 
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policy and are only levied a reduced SDF of approximately US$16/day (before 2021 no fee 
was charged). The international market comprises visitors from all other countries, who 
have to pay a SDF of US$65/night and person. In addition, they are subject to the MDPR 
policy requiring a daily expenditure of at least US$250/day. 

The tourism bed nights of the international market are further subdivided into three 
segments: the “mainstream tourism” segment comprises bed-nights of tourists spent in 
the tourist hotspot areas proxied by the districts Paro, Thimphu, Punakha and Bumthang. 
This segment is dominated by cultural activities but may also include non-cultural 
experiences. It is characterized by strong seasonality, geographic concentration in Western 
Bhutan and problems of overcrowding at country’s most well-known attractions. The 
“diversified tourism” segment comprises those bed-nights spent outside the Western 
hotspot areas (but not nights spent in community-based tourist settings). It comprises 
considerably more diversified portfolio of tourist experiences ranging from trekking, wildlife 
watching and visiting remote cultural attractions such as monasteries and dzongs.7 The 
“community-based tourism” segment has a similar profile but comprises all bed-nights 

                                                             
5 This estimate is conservative. For 2019, the Tourism Council of Bhutan (2020) reports gross tourism receipts at US$345 
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The model does not capture any domestic tourism 
activities, as there is no data and the magnitude 
of domestic tourism is likely to be still negligible.6 
The model differentiates between two markets 
– the regional and international market. The re-
gional market comprises tourists from india, 
Bangladesh or Maldives. They comprise approxi-
mately 76% of all nights spent by leisure tourists, 
but due to their low average expenditures are 
only responsible for 39% of total gross receipts. 
Regional tourists are exempted from the MDPR 
policy and are only levied a reduced SDF of ap-
proximately US$16/day (before 2021 no fee was 
charged). The international market comprises vis-
itors from all other countries, who have to pay a 
SDF of US$65/night and person. in addition, they 
are subject to the MDPR policy requiring a daily 
expenditure of at least US$250/day.

The tourism bed nights of the international mar-
ket are further subdivided into three segments: 
the “mainstream tourism” segment comprises 
bed-nights of tourists spent in the tourist hot-
spot areas proxied by the districts Paro, Thimphu, 
Punakha and Bumthang. This segment is domi-
nated by cultural activities but may also include 
non-cultural experiences. it is characterized by 
strong seasonality, geographic concentration in 
Western Bhutan and problems of overcrowding at 
country’s most well-known attractions. The “di-
versified tourism” segment comprises those bed-
nights spent outside the Western hotspot areas 
(but not nights spent in community-based tourist 
settings). it comprises considerably more diversi-
fied portfolio of tourist experiences ranging from 
trekking, wildlife watching and visiting remote 
cultural attractions such as monasteries and 
dzongs.7 The “community-based tourism” seg-
ment has a similar profile but comprises all bed-
nights spent in rural communities, where accom-
modation is provided by rural households directly. 
This segment has a very small market share. 
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The four tourism segments and their market 
share in terms of nights spent and revenue gen-
erated differ substantially (Table 2). The regional 
market is most important in terms of absolute 
volume and receipts, yet this segment is not well 
aligned with Bhutan’s “low-volume high-value” par-
adigm as reflected by the low average receipt per 
night. in this respect, the mainstream segment is 

most attractive, but suffers from the above-men-
tioned challenges of high seasonality, local over-
crowding and high regional concentration. The di-
versified and community-based segments do not 
suffer from these problems. Yet, combined they 
only comprise about 16% of total gross receipts or 
26.6% of gross receipts generated by internation-
al tourists.

Table A4.2: Tourism segments and economic significance in Bhutan

 Segment  Annual person 
nights 

 % share in total 
nights 

 Gross receipts 
(In million USD) 

 Average gross receipt 
per person night 

Mainstream tourism 298,546 17.3%          94.0  314.83

Diversified	tourism 108,416 6.3%          31.4  289.86

Community-based tourism 10,589 0.6%            2.6  250.01

Regional tourism 1,306,601 75.8%          81.3  62.20

Total 1,724,152 100.0%         209.3  121.41
Note: Estimated based on the 2019 Tourism Monitor (Tourism Council of Bhutan, 2020)

The international tourism segment in Bhutan is 
facing myriad challenges jeopardizing its market 
position and long-term sustainability. The World 
Bank’s tourism policy note (World Bank, 2017) 
identified that the lack of geographical spread of 
tourists and the high spatial and temporal con-
centration on attractions and cultural festivals 
predominantly visited in Western Bhutan is a key 
challenge. Moreover, the report highlighted prob-
lems of declining quality of services in the hotel 
and restaurant sector and provided an adequate 
portfolio of experiences to be attractive to differ-
ent demographics. Hence, measures are needed 
that strengthen the “brand Bhutan” and lead to 
larger geographic spread of tourism. The diver-
sification of the tourism sector can be achieved 
by increasing the share of nights within the diver-
sified and community-based tourism segments. 
These segments are less prone to seasonality, 
offer a more diverse portfolio of tourist experienc-
es and activities and increase the regional equal-
ity of tourism benefits. Moreover, given Bhutan’s 
strong environmental stewardship and its pristine 
landscape and nature, these segments allow to 
capitalize on environmental conservation efforts 
by generating tourism revenues from it. it goes 
without saying, that necessary safeguards have 
to be put in place that ensure a sustainable oper-
ation of nature-solution based tourist experienc-
es. This may include measures to improve waste 

management and urban planning and to mitigate 
risks of spatial concentration, pollution and other 
risks such as soil erosion along trekking routes. 

Against this background, the policy scenario 
Tour_invest simulated in the following aims to 
strengthen the diversified and community-based 
tourism segments. This scenario entails an exog-
enous and amortized private investment in the 
lodging infrastructure of US$1.5 million that is 
serving these segments. This investment is equiv-
alent to 0.5% of total annual public capital rents. 
This investment is split among the two segments 
using their relative capital allocation share in the 
base. Accordingly, only 2.6% of the investment is 
channeled to the community-based lodging sector 
and the remainder to the diversified lodging sec-
tor. in total, the capital allocation in the diversified 
and community-based lodging sector increases 
by 75% given the very low initial capital intensity 
within these sectors. The cost of this scenario is 
simulated by reducing the private capital alloca-
tion in the remaining sectors accordingly.

As mentioned above, the demand for tourism is 
modelled using an export demand function. How-
ever, data to estimate tourists’ willingness to pay 
is not available. instead, the scenario is simulat-
ed in two variants assuming either an inelastic (
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sectors. The cost of this scenario is simulated by reducing the private capital allocation in 
the remaining sectors accordingly. 

As mentioned above, the demand for tourism is modelled using an export demand function. 
However, data to estimate tourists’ willingness to pay is not available. Instead, the scenario 
is simulated in two variants assuming either an inelastic ( ), or elastic demand (

) for tourism demand from the rest of the world. The results of the scenario 
simulations are presented in comparison to the reference scenario.  

Tourism scenarios: Macro-level results 
The Tour_Invest would result in slight increases of GDP accompanied by reductions in 
foreign savings (i.e., the current account balance is improving). The gross receipts earned 
from tourism when measured at the price of the reference scenario, increases between 
0.4% to 1.6% depending on the elasticity of tourism demand. Household welfare increases 
in all cases, especially for urban households and less for rural households. This reflects a 
main characteristic of the tourism sector, its dependence on intermediate inputs largely 
provided by sectors that require skilled or semi-skilled labor (e.g., tour operating services, 
transportation, hotels and restaurants).  

Table 3.  Macro-level changes for tourism scenarios 

Indicator % changes 

Tour_Invest 

Inelastic Elastic 

GDP1 0.35 0.36 

Absorption1 0.23 0.20 

Investment1 0.21 0.20 

Government expenditure1 0.00 0.00 

Household consumption1 0.32 0.26 

Domestic savings 0.39 0.60 

Foreign savings -0.85 -1.21 

Exports1 1.08 1.26 

Export of tourism services1 0.37 1.58 

Export of other goods and services1 1.29 1.18 

Imports1 0.58 0.58 

Real exchange rate2 0.11 0.10 

Producer Price Index 0.17 0.16 

Factor rents 
  

Skilled labor wages -1.27 -1.23 

Unskilled labor wages -0.87 -0.85 

Agricultural wages  -0.14 -0.18 

Private capital 0.30 0.31 

0.5e =
2e =

), or elastic demand (
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As mentioned above, the demand for tourism is modelled using an export demand function. 
However, data to estimate tourists’ willingness to pay is not available. Instead, the scenario 
is simulated in two variants assuming either an inelastic ( ), or elastic demand (

) for tourism demand from the rest of the world. The results of the scenario 
simulations are presented in comparison to the reference scenario.  

Tourism scenarios: Macro-level results 
The Tour_Invest would result in slight increases of GDP accompanied by reductions in 
foreign savings (i.e., the current account balance is improving). The gross receipts earned 
from tourism when measured at the price of the reference scenario, increases between 
0.4% to 1.6% depending on the elasticity of tourism demand. Household welfare increases 
in all cases, especially for urban households and less for rural households. This reflects a 
main characteristic of the tourism sector, its dependence on intermediate inputs largely 
provided by sectors that require skilled or semi-skilled labor (e.g., tour operating services, 
transportation, hotels and restaurants).  

Table 3.  Macro-level changes for tourism scenarios 

Indicator % changes 

Tour_Invest 

Inelastic Elastic 

GDP1 0.35 0.36 

Absorption1 0.23 0.20 

Investment1 0.21 0.20 

Government expenditure1 0.00 0.00 

Household consumption1 0.32 0.26 

Domestic savings 0.39 0.60 

Foreign savings -0.85 -1.21 

Exports1 1.08 1.26 

Export of tourism services1 0.37 1.58 

Export of other goods and services1 1.29 1.18 

Imports1 0.58 0.58 

Real exchange rate2 0.11 0.10 

Producer Price Index 0.17 0.16 

Factor rents 
  

Skilled labor wages -1.27 -1.23 
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demand from the rest of the world. The results 
of the scenario simulations are presented in com-
parison to the reference scenario. 

6.2 Tourism scenarios: Macro-level results

The Tour_invest would result in slight increases of 
GDP accompanied by reductions in foreign sav-
ings (i.e., the current account balance is improv-
ing). The gross receipts earned from tourism when 

measured at the price of the reference scenario, 
increases between 0.4% to 1.6% depending on the 
elasticity of tourism demand. Household welfare 
increases in all cases, especially for urban house-
holds and less for rural households. This reflects a 
main characteristic of the tourism sector, its de-
pendence on intermediate inputs largely provided 
by sectors that require skilled or semi-skilled labor 
(e.g., tour operating services, transportation, ho-
tels and restaurants). 

Table A4.3: Macro-level changes for tourism scenarios

Indicator
Tour_Invest (% changes)

Inelastic Elastic

GDP1 0.35 0.36

Absorption1 0.23 0.20

Investment1 0.21 0.20

Government expenditure1 0.00 0.00

Household consumption1 0.32 0.26

Domestic savings 0.39 0.60

Foreign savings -0.85 -1.21

Exports1 1.08 1.26

Export of tourism services1 0.37 1.58

Export of other goods and services1 1.29 1.18

Imports1 0.58 0.58

Real exchange rate2 0.11 0.10

Producer Price Index 0.17 0.16

Factor rents

Skilled labor wages -1.27 -1.23

Unskilled labor wages -0.87 -0.85

Agricultural wages -0.14 -0.18

Private capital 0.30 0.31

Public capital 0.36 0.42

Hydropower capital 0.17 0.16

Welfare changes3

All households 0.46 0.48

Urban households 0.64 0.69

Rural households 0.32 0.32

Agricultural households 0.28 0.28

Employment changes

Employment (in % changes) 0.5% 0.6%

Employment (in # of jobs) 1,967 2,017
Note: 1Real changes calculated based on constant prices from the reference scenario.
2 The real exchange rate is the nominal exchange multiplied by the ratio of the price index in tradable goods and ser-
vices over the producer price index. 
3 Welfare is measured as the share of equivalent variation in initial household expenditure in the reference scenario. 
Equivalent variation can be understood as being equal to the monetary amount that must be added (subtracted) to 
(from) the household’s initial income in order to make it as well off as in the base (the reference scenario). Changes in 
household savings (i.e., deferred consumption) are included in the welfare measure.



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward112
Annexes

The returns to capital are increasing throughout, 
especially for public capital. The increase in capi-
tal returns is particularly benefitting urban house-
holds with high shares of their income dependent 
on capital. This is also reflected in the household 
specific welfare changes shown in Figure 2. Urban 

households dependent on other income (i.e., capi-
tal) experience the highest increase in household 
income. Agricultural households experience a sta-
ble increase in their household welfare. 

Figure A4.2. Welfare changes measured as equivalent variation in initial household expenditure for 
representative household groups

7. Environmental Conservation Efforts and 
Tourism Benefits

“Happiness is a place” is a slogan with which Bhu-
tan has advertised itself as a tourist destination. 
in 2012, the tourist exit survey conducted by the 
Tourism Council of Bhutan (TCB) included ques-

tions on Bhutan’s major draw cards, i.e., tourists 
were asked to mention what motivated them 
to visit Bhutan. The results of this survey have 
shown that visitors’ perceptions about Bhutan as 
a destination are primarily based on the country’s 
unique culture, pristine environment and gross na-
tional happiness (GNH) philosophy. 

Figure A4.3. Results of survey on the main reasons to visiting Bhutan

Note: Multiple responses were possible. Source: Tourism Monitor 2012, Tourism Council Bhutan
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The returns to capital are increasing throughout, especially for public capital. The increase 
in capital returns is particularly benefitting urban households with high shares of their 
income dependent on capital. This is also reflected in the household specific welfare 
changes shown in Figure 2. Urban households dependent on other income (i.e., capital) 
experience the highest increase in household income. Agricultural households experience a 
stable increase in their household welfare.  

Figure 2. Welfare changes measured as equivalent variation in initial household expenditure for representative 
household groups 
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Note: Multiple responses were possible. Source: Tourism Monitor 2012, Tourism Council 
Bhutan 

The GNH development paradigm is based on the conservation of culture and environment 
as well as socio-equitable development. The philosophy is well aligned with the main reasons 
of tourists visiting Bhutan. Many of the country’s environmental policies, e.g., the 100% 
organic agriculture policy, the carbon neutrality target and the country’s strict forest 
conservation policy, are also motivated to strengthen the brand Bhutan in the international 
tourism market. For this reason, it is plausible to assume that any deviation from these 
environmental conservation efforts would result in a weakening of the “green brand 
Bhutan”. This is the motivation of the scenario investigated in the following. We simulate 
a scenario in which the current sustainable forestry policy is suspended as forest use is 
increased beyond the sustainable limits motivated by achieving short-term economic gains. 
The resultant change in the economic value of forest ecosystem services is estimated using 
a benefit-transfer approach by Kubiszewski et al. (2013). The proportion of the change in 
forest ecosystem services that accrues to tourism and recreation services is linked via a 
feedback mechanism to the demand for tourism services exported by Bhutan.  

For this purpose, the model uses estimates for the cultural ecosystem service provided by 
temperate forests that accrue to tourism and recreation related services as reported in 
Table 4 below. The value of this forest ecosystem service is provided in US$ per hectare of 
forest and Kubiszewski et al. (2012) report a mean, minimum and maximum value drawing 
from eleven different studies. It should be noted that there are further ecosystem services 
provided by forests. It is assumed that the provision of these ecosystem services is not 
compromised by a possible increase in forest use. The degree to which forest ecosystem 
services are reduced due to forest management is dependent on myriad factors (e.g., 
differences in silvicultural practices ranging from clear cutting to selective logging). The 
value of forest ecosystem services that accrue to tourists may be very independent of the 
actual state of Bhutan’s. Possibly, even under very strict criteria for forest expansion and 
possibly positive environmental outcomes, negative publicity (whether justified or 
unjustified) could nevertheless damage the “green brand” of Bhutan and reduce the 
willingness to pay of tourists to visit Bhutan.  
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The GNH development paradigm is based on the 
conservation of culture and environment as well 
as socio-equitable development. The philosophy 
is well aligned with the main reasons of tourists 
visiting Bhutan. Many of the country’s environ-
mental policies, e.g., the 100% organic agriculture 
policy, the carbon neutrality target and the coun-
try’s strict forest conservation policy, are also 
motivated to strengthen the brand Bhutan in the 
international tourism market. For this reason, it 
is plausible to assume that any deviation from 
these environmental conservation efforts would 
result in a weakening of the “green brand Bhu-
tan”. This is the motivation of the scenario inves-
tigated in the following. We simulate a scenario 
in which the current sustainable forestry policy is 
suspended as forest use is increased beyond the 
sustainable limits motivated by achieving short-
term economic gains. The resultant change in the 
economic value of forest ecosystem services is 
estimated using a benefit-transfer approach by 
Kubiszewski et al. (2013). The proportion of the 
change in forest ecosystem services that accrues 
to tourism and recreation services is linked via a 
feedback mechanism to the demand for tourism 
services exported by Bhutan. 

For this purpose, the model uses estimates for the 
cultural ecosystem service provided by temperate 
forests that accrue to tourism and recreation re-
lated services as reported in Table 4 below. The 
value of this forest ecosystem service is provided 
in US$ per hectare of forest and Kubiszewski et 
al. (2012) report a mean, minimum and maximum 
value drawing from eleven different studies. it 
should be noted that there are further ecosystem 
services provided by forests. it is assumed that 
the provision of these ecosystem services is not 
compromised by a possible increase in forest use. 
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on myriad factors (e.g., differences in silvicultural 
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der very strict criteria for forest expansion and 
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 Forest Ecosystem Service Mean Min Max No. of 

studiesin US$ per hectare
Provisioning services 475.31 66.55 888.09 13

Regulating services 3,524.06 1,259.67 13,657.02 36

Cultural Service related to cultural values, education and science/research 2.33 NA NA 3

Cultural services related to Tourism and Recreation 1,038.52 0.81 7,152.89 11
Source: Based on Kubiszewski et al. (2013)

We estimate the change in the value of forest 
ecosystem services for tourism and recreation 

based on the total amount of unutilized forest 
area, as shown below (equation 3).
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where t is an index for different scenarios, d is an 
index for the varying degree in forest ecosystem 
value per hectare (mean, max and min),
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Any absolute change in the provision of 
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related to Tourism and 
Recreation  

1,038.52 0.81 7,152.89 11 

Source: Based on Kubiszewski et al. (2013) 
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is the export value of a tourism seg-
ment in the base.

Since each segment has a different dependency 
on intact forest ecosystem services, we calculate 
a forest ecosystem service dependency parame-
ter,
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where is a weighting parameter to reflect a tourism segment’s specific dependency 
towards changes in forest ecosystem services. We assume that diversified- and 
community-based tourism segments are twice as dependent as cultural-based tourism, 
while regional tourism is assumed to be half as dependent as the cultural-based segment.  

The segment specific dependency parameter is multiplied with the total change in forest 
ecosystem services related to tourism and recreation. To calculate the preference shift, 

 , it is divided by the respective base value of exports in tourism services: 

         (6) 

The shift parameter enters the export demand function for tourism services as follows: 
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Using this approach, three simple scenarios are simulated. In all three scenarios, a forest 
policy is implemented that results in an 20% expansion of forest use which is achieved 
through the implementation of unsustainable forestry practices (e.g., clear-cut, inadequate 
reforestation, etc.). The forest expansion will thus lead to a loss in ecosystem-services, 
affecting the recreational value of forest ecosystem services. In line with the framework 
described above, this loss in ecosystem service will be accompanied by the following 
maximum preference shifts in tourism exports (Table 5). The final magnitude of these 
shocks will depend to what degree the model will endogenously increase the forest use, as 
the forest use by rural households is constrained by a harvest quota, which may not be fully 

exploited. The magnitude of shocks across segments s depends on .  

Table 5. Maximum preference shift shock on tourism demand following an exogenous 20% increase in forest 
use 

Scenario / 
Segment 

Regiona
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touris
m 

Mainstre
am  

Diversified Community-based 

ForTour1_me
an 

-2.41% -4.82% -9.64% -9.64% 

ForTour2_mi
n 

-0.00% -0.00% -0.01% -0.01% 

ForTour3_m
ax 

-16.59% -66.37% -66.37% -33.19% 

 

Results 
The model results show that the decrease in forest ecosystem services due to 
unsustainable forestry practices can lead to declines in tourism that substantially reduce 
or even offset economic gains from increases in forest use. Table 6 shows the resulting 
changes in forest use expansion and changes in tourism exports dependent on whether the 
mean, minimum or maximum estimate for the value of forest ecosystem services for 
tourism and recreation is assumed. The forest use expansion increases the higher the 
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 is a weighting parameter to reflect a 
tourism segment’s specific dependency towards 
changes in forest ecosystem services. We as-
sume that diversified- and community-based 
tourism segments are twice as dependent as 
cultural-based tourism, while regional tourism is 
assumed to be half as dependent as the cultur-
al-based segment. 

The segment specific dependency parameter is 
multiplied with the total change in forest ecosys-
tem services related to tourism and recreation. To 
calculate the preference shift, 
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The shift parameter enters the export demand 
function for tourism services as follows:
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Using this approach, three simple scenarios are 
simulated. in all three scenarios, a forest policy 
is implemented that results in an 20% expansion 
of forest use which is achieved through the im-
plementation of unsustainable forestry practic-
es (e.g., clear-cut, inadequate reforestation, etc.). 
The forest expansion will thus lead to a loss in 
ecosystem-services, affecting the recreational 
value of forest ecosystem services. in line with the 
framework described above, this loss in ecosys-
tem service will be accompanied by the following 
maximum preference shifts in tourism exports 
(Table 5). The final magnitude of these shocks 
will depend to what degree the model will endog-
enously increase the forest use, as the forest use 
by rural households is constrained by a harvest 
quota, which may not be fully exploited. The mag-
nitude of shocks across segments s depends on

 

13 
 

 with   (5) 

where is a weighting parameter to reflect a tourism segment’s specific dependency 
towards changes in forest ecosystem services. We assume that diversified- and 
community-based tourism segments are twice as dependent as cultural-based tourism, 
while regional tourism is assumed to be half as dependent as the cultural-based segment.  

The segment specific dependency parameter is multiplied with the total change in forest 
ecosystem services related to tourism and recreation. To calculate the preference shift, 

 , it is divided by the respective base value of exports in tourism services: 

         (6) 

The shift parameter enters the export demand function for tourism services as follows: 

       (7) 

Using this approach, three simple scenarios are simulated. In all three scenarios, a forest 
policy is implemented that results in an 20% expansion of forest use which is achieved 
through the implementation of unsustainable forestry practices (e.g., clear-cut, inadequate 
reforestation, etc.). The forest expansion will thus lead to a loss in ecosystem-services, 
affecting the recreational value of forest ecosystem services. In line with the framework 
described above, this loss in ecosystem service will be accompanied by the following 
maximum preference shifts in tourism exports (Table 5). The final magnitude of these 
shocks will depend to what degree the model will endogenously increase the forest use, as 
the forest use by rural households is constrained by a harvest quota, which may not be fully 

exploited. The magnitude of shocks across segments s depends on .  

Table 5. Maximum preference shift shock on tourism demand following an exogenous 20% increase in forest 
use 

Scenario / 
Segment 

Regiona
l 

touris
m 

Mainstre
am  

Diversified Community-based 

ForTour1_me
an 

-2.41% -4.82% -9.64% -9.64% 

ForTour2_mi
n 

-0.00% -0.00% -0.01% -0.01% 

ForTour3_m
ax 

-16.59% -66.37% -66.37% -33.19% 

 

Results 
The model results show that the decrease in forest ecosystem services due to 
unsustainable forestry practices can lead to declines in tourism that substantially reduce 
or even offset economic gains from increases in forest use. Table 6 shows the resulting 
changes in forest use expansion and changes in tourism exports dependent on whether the 
mean, minimum or maximum estimate for the value of forest ecosystem services for 
tourism and recreation is assumed. The forest use expansion increases the higher the 

 
 

s s
s

s s
s

mshrdep
mshr

w
w

=
å /0.5,  1,  2Regional Cultural Nature Communityw w w= = =

sw

,s dl

,
,

  
0

s t d
s d

s

dep dFEV
TE

l =

, ,
( )) (1 ( / ) s

s d s d s s sQE econ PWE pwse el -= +

sw

 . 



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward 115
Annexes

Table A4.5. Maximum preference shift shock on tourism demand following an exogenous 20% in-
crease in forest use
Scenario / Segment Regional tourism Mainstream Diversified Community-based
ForTour1_mean -2.41% -4.82% -9.64% -9.64%

ForTour2_min -0.00% -0.00% -0.01% -0.01%

ForTour3_max -16.59% -66.37% -66.37% -33.19%

7.1 Results

The model results show that the decrease in for-
est ecosystem services due to unsustainable for-
estry practices can lead to declines in tourism 
that substantially reduce or even offset economic 
gains from increases in forest use. Table 6 shows 
the resulting changes in forest use expansion and 
changes in tourism exports dependent on wheth-
er the mean, minimum or maximum estimate for 
the value of forest ecosystem services for tourism 
and recreation is assumed. The forest use expan-
sion increases the higher the linkage with tourism 

exports. Unlike in an optimization model, where 
agents may optimize resource allocation across 
activities maximizing total income (or GDP), an 
economy-wide model does not (by default) adjust 
the resource allocation of an expanding sector 
(forestry) if its economic gain is generated at the 
disproportionate expense of another sector (tour-
ism). Changes in factor allocations are driven 
changes in relative prices. The expansion in forest 
use lowers the relative price of forest land, which 
increases the competitiveness of these sectors 
attracting further allocation of resources in these 
sectors. 

Table A4.6: Changes in endogenous forest use and tourism export
Scenario

  ForTour1mean ForTour2min ForTour3max

Change in forest use Rural forestry 13.3% 12.9% 15.6%

Commercial forestry 20.0% 20.0% 20.0%

Total 16.1% 15.8% 17.4%

Change in tourism export Regional -1.99% -0.08% -14.33%

Mainstream -7.78% -0.09% -57.71%

Diversified -7.8% -0.1% -57.7%

Community-based -3.9% -0.1% -28.8%

Total -3.9% -0.1% -28.7%

However, increase in forest use lowers the exports 
of tourism services. The higher the value is for for-
est ecosystem services for recreation and tourism 
the stronger the link is between forestry and tour-
ism resulting in higher factor price declines. These, 
again, trigger higher increases in forest use, which 
reinforces the cycle. Overall, if the forest-tour-
ism link is minimal (ForTour2min) or calibrated at 
the mean level of forest ecosystem service value 
(ForTour1mean) the macro-level results show that 
the economy would still experience positive, albeit 
very modest economic growth. in these cases, the 
economic benefits from the increase in forest use 

offsets the decline in tourism exports. The sce-
narios would generally lead to a deterioration of 
the current account balance due to the decline 
in exports in ForTour1mean and particularly For-
Tour2max. in both scenarios, skilled and unskilled 
labor wages increase which increase prices of gov-
ernment services (health, education and public ad-
ministration) requiring an increase in government 
revenues in form of direct tax rate changes. in 
the case of ForTour1mean, there is also a decline 
in tourism royalties explaining the higher increase 
in tax rates).
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Table A4.7: Macro-level results of the forest-
tourism scenarios

Indicators ForTour-
1mean

ForTour-
2min

ForTour-
3max

GDP 0.06% 0.10% -0.21%

Absorption1 0.41% 0.25% 1.47%

Investment1 0.20% 0.17% 0.42%

Government expenditure1 0.00% 0.00% 0.00%

Household consumption1 0.69% 0.38% 2.64%

Domestic savings -1.30% -0.58% -5.90%

Foreign savings 3.54% 1.57% 16.09%

Exports1 -0.47% 0.10% -4.08%

Export of tourism services1 -3.90% -0.08% -28.66%

Export of other goods and 
services1 0.39% 0.14% 2.09%

Imports1 0.52% 0.45% 1.01%

Real exchange rate2 0.10% 0.06% 0.31%

Producer Price Index -0.08% -0.04% -0.33%

(Average) direct tax rate 10.70% 6.86% 35.27%

Factor rents

Skilled labor wages 0.12% 0.27% -0.81%

Unskilled labor wages 0.25% 0.33% -0.23%

Agricultural wages 0.21% 0.08% 1.06%

Private capital 0.25% 0.25% 0.26%

Public capital -0.01% 0.23% -1.53%

Hydropower capital 0.00% -0.04% 0.25%

Welfare changes3

All households 0.01% 0.06% -0.33%

Urban households -0.04% 0.11% -1.03%

Indicators ForTour-
1mean

ForTour-
2min

ForTour-
3max

Rural households 0.05% 0.02% 0.24%

Agricultural households -0.04% -0.10% 0.31%
Note: 1Real changes calculated based on constant prices 
from the reference scenario.
2 The real exchange rate is the nominal exchange multi-
plied by the ratio of the price index in tradable goods and 
services over the producer price index. 
3 Welfare is measured as the share of equivalent variation 
in initial household expenditure in the reference scenario. 
Equivalent variation can be understood as being equal to 
the monetary amount that must be added (subtracted) 
to (from) the household’s initial income in order to make it 
as well off as in the base (the reference scenario). Chang-
es in household savings (i.e., deferred consumption) are 
included in the welfare measure.

Bhutan would experience negative change in its 
GDP if there was a very strong linkage between 
forestry and tourism (ForTour3max), resulting in 
a GDP decline of 0.2%. (Table 7) Exports of tour-
ism services would strongly decline (-28.7%) and 
the real exchange rate (measured as the nominal 
exchange multiplied by the ratio of the price index 
in tradable goods and services over the producer 
price index) would slightly depreciate. The strong 
decline in tourism exports would lower the wages 
of skilled and unskilled labor wages, which benefits 
the forestry and manufacturing sector, explaining 
the higher increase in forest and manufacturing 
output. Tax rates increase strongly, caused by the 
strong decline in tourism royalties. 

Table A4.8: Percent changes in output and purchaser prices
 Output changes in % Purchaser price changes in %

 ForTour1mean ForTour2min ForTour3max ForTour1mean ForTour2min ForTour3max

Agriculture 0.1% 0.1% 0.1% 0.2% 0.1% 0.7%

Forestry 3.0% 2.8% 4.2% -7.2% -7.3% -6.5%

Mining -1.0% -1.4% 1.5% 0.2% 0.2% 0.0%

Manufacturing 1.6% 1.0% 5.4% 0.0% 0.1% -0.2%

Utilities 0.0% 0.0% 0.0% 0.0% 0.0% 0.1%

Construction 0.2% 0.2% 0.5% -0.3% -0.3% -0.6%

Trade 0.6% 0.4% 2.4% 0.2% 0.3% -0.4%

HotelsRestaurant_local -0.1% 0.0% -1.3% 0.2% 0.2% 0.0%

HotelsRestaurant_reg -2.0% -0.1% -14.3% 0.2% 0.2% 0.0%

HotelsRestaurant_nat -7.8% -0.1% -57.7% 0.2% 0.2% 0.0%

HotelsRestaurant_com -7.8% -0.1% -57.7% 0.1% 0.1% 0.6%
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 Output changes in % Purchaser price changes in %

 ForTour1mean ForTour2min ForTour3max ForTour1mean ForTour2min ForTour3max

HotelsRestaurant_cult -3.9% -0.1% -28.8% 0.2% 0.2% 0.0%

Land transportation 0.4% 0.4% 1.1% 0.2% 0.2% 0.0%

Air transportation -1.4% 0.0% -10.9% 0.0% 0.2% -0.9%

Travel agency services -1.9% 0.0% -14.1% 0.2% 0.2% 0.0%

Other services 0.4% 0.2% 1.6% 0.1% 0.2% -0.4%

Public services 0.0% 0.0% 0.3% 0.1% 0.2% -0.6%

Touristanagemes_reg -2.0% -0.1% -14.3% 0.1% 0.2% -0.2%

Touristanagemes_nat -7.8% -0.1% -57.7% 0.1% 0.2% -0.3%

Touristanagemes_com -7.8% -0.1% -57.7% 0.1% 0.1% -0.3%

Touristanagemes_cult -3.9% -0.1% -28.8% 0.1% 0.2% -0.3%

There are differences in the distributional impli-
cations of the forestry-tourism scenarios. The 
welfare of urban households are largely negatively 
impacted, particularly if the forestry expansion 
results in a decline in tourism arrival as under the 
scenario ForTour1mean and ForTour3max. Rural 
households that rely on skilled labor would face 
a similar pattern in their welfare changes. An ex-
ception are rural households which rely on other 

income sources, i.e., transfers from the govern-
ment and other households. They would benefit in 
all scenarios. Conversely, agricultural households 
would benefit under a strong tourism-forestry 
linkage. The higher forestry output increases ag-
ricultural wages (Table 7), while the lower exports 
of tourism services hardly impact agricultural 
livelihoods. 

Figure A4.4.Welfare changes approximated by equivalent variation as a % of household expenditure 
in the reference scenario

Overall, the results show that any reforms of 
natural resource policies in Bhutan must be im-
plemented with care considering their potential in 
changing the provision of tourism related ecosys-
tem services potentially jeopardizing the green 
brand of Bhutan. So far, Bhutan is a champion in 
conserving forests and any unsustainable forest 

expansion is only a hypothetical case. Moreover, 
it should be strongly emphasized that there is 
substantial potential for sustainable forest ex-
pansion in Bhutan that due to entail the above 
reported trade-offs between forestry and tour-
ism. This potential is also explored in the following 
chapter.
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There are differences in the distributional implications of the forestry-tourism scenarios. 
The welfare of urban households are largely negatively impacted, particularly if the forestry 
expansion results in a decline in tourism arrival as under the scenario ForTour1mean and 
ForTour3max. Rural households that rely on skilled labor would face a similar pattern in 
their welfare changes. An exception are rural households which rely on other income 
sources, i.e., transfers from the government and other households. They would benefit in all 
scenarios. Conversely, agricultural households would benefit under a strong tourism-
forestry linkage. The higher forestry output increases agricultural wages (Table 7), while 
the lower exports of tourism services hardly impact agricultural livelihoods.  

Figure 5.Welfare changes approximated by equivalent variation as a % of household expenditure in the reference 
scenario 

 
 

Overall, the results show that any reforms of natural resource policies in Bhutan must be 
implemented with care considering their potential in changing the provision of tourism 
related ecosystem services potentially jeopardizing the green brand of Bhutan. So far, 
Bhutan is a champion in conserving forests and any unsustainable forest expansion is only 
a hypothetical case. Moreover, it should be strongly emphasized that there is substantial 
potential for sustainable forest expansion in Bhutan that due to entail the above reported 
trade-offs between forestry and tourism. This potential is also explored in the following 
chapter. 

Value-added forestry scenarios 

Background 
Forests make up an estimated 70% of Bhutan’s land area (Gilani et al., 2015). About 15% of 
forest area is utilized and the forestry’s sector contributed 2.3% to Bhutan’s GDP (NSB, 
2021). Despite the large endowment with forest area, Bhutan is a net importer of wood-
based products. According to the 2019 Social Accounting Matrix (SAM), US$52.4 million 
of wood-based products were imported to Bhutan, yet only US$0.9 million were exported. 
Following the 2019 SAM, the output of Bhutan’s forestry sector is estimated at US$68.7 
million, of which logs (or construction timber) make up 56%, fuelwood 38% and non-wood 
forest products 6%. 

Logs are used as intermediate inputs in wood-based manufacturing and construction. The 
wood manufacturing sector comprises a wide variety of industries including sawmills, 
joineries, manufacturers of veneer sheets and plywood, lamination boards, furniture and 
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8. Value-added forestry scenarios

8.1 Background

Forests make up an estimated 70% of Bhutan’s 
land area (Gilani et al., 2015). About 15% of forest 
area is utilized and the forestry’s sector contrib-
uted 2.3% to Bhutan’s GDP (NSB, 2021). Despite 
the large endowment with forest area, Bhutan is 
a net importer of wood-based products. Accord-
ing to the 2019 Social Accounting Matrix (SAM), 
US$52.4 million of wood-based products were im-
ported to Bhutan, yet only US$0.9 million were 
exported. Following the 2019 SAM, the output of 
Bhutan’s forestry sector is estimated at US$68.7 
million, of which logs (or construction timber) 
make up 56%, fuelwood 38% and non-wood forest 
products 6%.

Logs are used as intermediate inputs in wood-
based manufacturing and construction. The wood 
manufacturing sector comprises a wide variety of 
industries including sawmills, joineries, manufac-
turers of veneer sheets and plywood, lamination 
boards, furniture and wood crafts. However, only 
9.0% of harvested logs are estimated to be de-
manded by the wood-based sector in Bhutan. The 
construction sector demands the highest share 
(81.8% or USD 40.7 million) of log supply. Final de-
mand for logs by households comprise a further 
7.3%. Exports of log were virtually zero (0.03%), as 
exports of timber is banned and only allowed in 
exceptional circumstances. 

The largest share of fuelwood is directly con-
sumed by households (89.2% or US$28.0 million). 
Particularly the metallurgical industry uses fuel-
wood (and wood chips) as an intermediate input, 
but this only makes up 7.5% of total fuelwood sup-
ply. An important, wood-based intermediate in-
put is charcoal, which is demanded as a chemical 
reduction agent by chemical (calcium and silicon 
carbide producers) and metallurgical industries 
(ferro-alloy producers) located along the Southern 
border of Bhutan. Virtually, all charcoal is import-
ed from india, predominantly from Southern india 
(Feuerbacher et al., 2016). 

The World Bank’s forest policy note (World Bank, 
2019) showed that Bhutan does not realize the 

full sustainable potential of its forests. This is 
based on findings from various earlier studies 
which also highlight a forest expansion is princi-
pally possible without jeopardizing the stability 
of crucial forest ecosystem services (Narain, To-
man and Jiang, 2014; World Bank, 2019; Siebert 
and Belsky, 2015). The concern about preserving 
forest ecosystem services is generally warranted 
given Bhutan’s highly mountainous terrain and 
high dependency on hydropower and intact wa-
tersheds (Sears et al., 2017). Nevertheless, stud-
ies have shown that a large share of forest area 
complying with strict spatial criteria, i.e., in areas 
with acceptable topography and outside of pro-
tected areas, is currently not under management 
(Schindele, 2004; Feuerbacher et al., 2021). Mod-
erate increases in forest utilization could allow 
for employment opportunities in rural areas and 
could reduce the dependency on wood-based im-
ports (Feuerbacher et al., 2016). 

instead, or in addition to possible increases in for-
est expansion, the forest policy note has identi-
fied areas of investment in the wood-based man-
ufacturing sectors that could generate higher 
value-added within the forestry sector. One ex-
ample are investments in the domestic produc-
tion of glue-laminated (short: glulam) timber. Glu-
lam is a technology that allows to utilize a higher 
share of timber logs to supply wooden beams for 
the construction sector substituting steel-based 
structures in the construction sector (Petersen 
and Solberg, 2002; Winchester and Reilly, 2020). 
The glulam technology is globally a well-estab-
lished technology. in Bhutan, a pilot project has 
been setup that is supplying glulam timber to be 
used for the construction of the Royal Academy 
in Paro, Western Bhutan (NRDCL, 2021). The pi-
lot production of glulam timber has been support-
ed by the Swiss Company Häring AG, which is a 
global leader in this technology. investments in 
the glulam technology could allow to reduce the 
dependency on steel-based structures in the con-
struction sector. it would also reduce dependen-
cy on imports as an estimated 43% of fabricated 
steel is sourced from india (MoF, 2020). 

The demand for glulam depends on the degree to 
which the construction sector can adopt it as a 
substitute for steel. So far, glulam has been suc-
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cessfully been used in the construction of various 
construction projects of government buildings 
(Fritz Baumgartner, 2022). The cost of produc-
tion of glulam in 2019 was reported at US$317 
m-³, which is substantially below world market 
prices (estimated at US$500 m-³ by Chris Har-
ing (2022)). Hence, there is considerable scope for 
a domestic glulam industry facing sufficient do-
mestic demand.

A further option identified by the forest policy 
note (World Bank, 2019) are investments in es-
tablishing a mid-scaled production of charcoal 
within Bhutan. This could allow for a higher val-
ue-added use of fuelwood, which is currently 
largely used by rural households for heating, cook-
ing and agro-processing with little opportunity 
cost, particularly given the subsidies on rural elec-
tricity and the achievement of 100% rural electri-
fication (Yangka and Diesendorf, 2016). A recent 
study also found that offering rural households 
alternative use for their fuelwood harvest quota 
could result in higher allocation efficiency of fuel-
wood (Feuerbacher et al., 2021). in addition, char-
coal can substitute coke8 as a carbon reduction 
agent in the process of metallurgical production 
and thereby could reduce the carbon footprint of 
these energy-intensive industries (Norgate and 
Langberg, 2009; Suopajärvi and Fabritius, 2013). 
Hence, in either substituting imported charcoal or 
coke, there is ample domestic demand for char-
coal. 

8.2 Wood-based GHG mitigation scenarios 

Against this background, six wood-based GHG 
mitigation scenarios are considered in the subse-
quent analysis that either stimulate the substitu-
tion of construction steel with domestically pro-
duced glulam timber or the substitution of both 
imported charcoal and coke with domestically 
produced charcoal. The description and details of 
scenarios are presented in Table 9. They are sim-
ulated using a comparative-static economy-wide 
model for Bhutan which is calibrated on the 2019 
SAM for Bhutan. The cost of the investments 
Reflecting the current structure of Bhutan’s for-
estry, the model distinguishes between forestry 

8  Coke used in metallurgical is known as “coke oven coke” or “metallurgical coke” see also IPCC (2006: 1.14).

activities conducted by rural households primarily 
meeting subsistence needs and commercial for-
estry activities in forest management units under 
the control of the state-owned Natural Resource 
Development Corporation. The extraction of fuel-
wood by rural households is, by law, regulated by 
an annual maximum extraction quantity of 8 m³ 
of stack volume per household. Households may 
only sell a part of this quota if they are members 
of a community forest management group, which 
holds for about 20% of rural households (Ministry 
of Agriculture and Forests, 2019). Quotas for the 
extraction of logs is granted to households every 
25 years for house construction and every 12 
years for house renovations. Both, the fuelwood 
harvest and marketing quota is implemented in 
the model following Feuerbacher et al. (2021)

Table A4.9: Description of wood-based GHG 
mitigation scenarios
Scenario 
Name

Description

C1_GlulamC1_Glulam

The Royal Government of Bhutan invests The Royal Government of Bhutan invests 
US$2.7 million in the establishment of a mid-US$2.7 million in the establishment of a mid-
sized glulam production sector (investment sized glulam production sector (investment 
is equivalent to 0.85% of total public-capital is equivalent to 0.85% of total public-capital 
rents). The cost of this scenario is simulated rents). The cost of this scenario is simulated 
by reducing the private capital allocation in the by reducing the private capital allocation in the 
remaining sectors accordingly. No expansion in remaining sectors accordingly. No expansion in 
managed forest area. managed forest area. 

C2_Glulam-C2_Glulam-
ExpExp

In addition to scenario C1_Glulam, forest area In addition to scenario C1_Glulam, forest area 
utilized by rural households and the commercial utilized by rural households and the commercial 
forestry sector (NRDCL) expands by 10%forestry sector (NRDCL) expands by 10%

C3_Glulam-C3_Glulam-
ExpTaxExpTax

In addition to scenario C2_GlulamExp, a sales In addition to scenario C2_GlulamExp, a sales 
tax of 10% is levied on construction steeltax of 10% is levied on construction steel

C4_Char-C4_Char-
coalcoal

The Royal Government of Bhutan invests The Royal Government of Bhutan invests 
US$2.7 million in the establishment of a mid-US$2.7 million in the establishment of a mid-
sized charcoal production sector (investment sized charcoal production sector (investment 
is equivalent to 0.85% of total public-capital is equivalent to 0.85% of total public-capital 
rents). The cost of this scenario is simulated rents). The cost of this scenario is simulated 
by reducing the private capital allocation in the by reducing the private capital allocation in the 
remaining sectors accordingly. No expansion remaining sectors accordingly. No expansion 
in managed forest area. Rural households are in managed forest area. Rural households are 
allowed to market 50% of their fuelwood harvest allowed to market 50% of their fuelwood harvest 
quota (i.e., 4 m³ / household).quota (i.e., 4 m³ / household).

C5_Charco-C5_Charco-
alExpalExp

In addition to scenario C4_Charcoal, the forest In addition to scenario C4_Charcoal, the forest 
area utilized by rural households and the area utilized by rural households and the 
commercial forestry sector (NRDCL) expands commercial forestry sector (NRDCL) expands 
by 10%by 10%

C6_Charco-C6_Charco-
alExpTaxalExpTax

In addition to scenario C5_CharcoalExp, a sales In addition to scenario C5_CharcoalExp, a sales 
tax of 10% is levied on coketax of 10% is levied on coke
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8.3 Satellite account for selected 
commodities 

Table 10 presents a satellite account recording 
the physical units of the commodities of inter-
est for better interpretation of the model results 
and to estimate changes in greenhouse gas emis-
sion. it presents the physical quantities, prices 
and value for the domestic for glulam timber and 
construction steel, as well as for the reduction 

agents coke and charcoal. Domestic demand is 
also split in domestic supply and imports. Coke 
is exclusively imported, 77% coming mainly from 
india. Domestic production of charcoal is also still 
negligible and 100% of charcoal is imported from 
india. For both the domestic production of glulam 
and charcoal, the model database assumed an in-
itial production output value of US$0.3 million to 
avoid problems of scaling when solving the model.  

Table A4.10. Satellite account for key commodities
Commodity Unit Supply Imports Production Unit Price (in 

USD/unit)
Supply value 
in million 
USD

Comment

Glulam m3 150 0 150 316.6 0.05 Production and price based on 
NRDCL, 2020

Charcoal tons 110,073 109,938 135 243.3 26.78 Domestic production based on 
latest estimate from 2016, see 
MoAF, 2019

Coke tons 71,225 71,225 0 301.7 21.49

Construction 
steel

tons 24,703 24,703 0 1,091.3 26.96 The unit price was only derived 
from imports whose quantity was 
reported in kg

Source: MoF, 2020

8.4 Comparison of carbon footprints 

Figure 6 presents carbon footprint data for the 
above-mentioned commodities. The underlying 
data has been derived from literature, predomi-
nantly from life-cycle assessments. On average, 
glulam timber is estimated to have a negative 
carbon footprint of -422 kg CO2-eq m-3. if one 
cubic meter of glulam timber replaced one ton of 
steel, then about 2,264 kg CO2-eq are avoided. 
However, the true GHG emission reduction poten-
tial of glulam will of course depend on the substi-
tutability of glulam timber and construction (Win-
chester and Reilly, 2020). Generally, it is plausible 
to assume that a certain minimum share of to-
tal steel used in construction can principally be 
replaced by glulam. For our analysis, we assume 
a conservative share of 10%. Based on Table 10, 
the maximum market size for glulam timber is 
US$2.7 million, which is about factor 57 of the 
current production value of glulam. This will serve 
as a maximum market size of glulam timber in 
Bhutan. Petersen and Solberg (2002) found that 
for the construction of the Oslo airport roof the 

use of glulam timber instead of steel resulted in 
a range of avoided tons of CO2e 0.24 to 0.31 for 
every m³ of sawn wood used in the glulam produc-
tion. including carbon fixation on forest land, this 
estimate increases to 0.40 – 0.97. 

The lower and upper bounds reported in Figure 6 
account for the uncertainty in the carbon foot-
print estimates, which are highly dependent on 
the actual production process and nature of in-
puts. For example, the carbon footprint of steel 
will highly depend on the emission factor of the 
electricity used in the manufacturing process. 
The footprint of charcoal production is particu-
larly sensitive towards the sustainability of forest 
inputs used and the efficiency achieved during the 
carbonization process. Certain factors will also 
not be reflected in these footprints, for instance 
that charcoal imported from Southern india 
will likely have higher transportation associated 
greenhouse gas emissions compared to domes-
tically produced charcoal (ceteris paribus). The 
estimates from Figure 6 will be used to report a 
range of possible GHG emission reductions when 
reporting the model results.
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Figure A4.5. Global warming potential in kg CO2-equivalents per unit. Source: Own assessment 
based on sources listed in appendix A

8.5 Model modifications

The production structure of the model has been 
extended to depict substitution possibilities be-
tween glulam timber and construction steel in 
the construction sector and between charcoal 
and coke in both the chemical and metallurgical 
sector. The substitution between these produc-
tion inputs is modelled using a constant elasticity 
of substitution technology specification, in which 
the substitution elasticity  governs the degree of 
substitutability. An elastic substitution elasticity 
is assumed in all cases setting . This suggests a 
very elastic substitution relationship which is in 
line with similar studies. Since the glulam sec-
tor’s size is relatively small compared to other 
manufacturing activities, one faces the technical 
problem of “small shares stay small”. This can be 
mitigated by assuming a rather high substitution 
elasticity. The degree to which this assumption 
holds is also dependent on the overall size of the 
glulam production expansion, as arguably not all 
construction steel used can be substituted with 
equal ease. Domestically produced and imported 
charcoal are treated as homogenous commodities 
following Feuerbacher et al. (2021).

8.6 Results of value-added forestry 
scenarios

Table 12 presents the changes in output, prices 
and trade flows for the forestry and manufactur-
ing sectors across all five scenarios. The invest-

ment in the glulam sector increases the glulam 
timber production more than six-fold. The expan-
sion is higher when this scenario is combined with 
an expansion in managed forest area (scenario 
C2). The purchaser price of glulam timber falls 
strongly (22.9% to 23.7%). As a result, domestic 
output of construction steel decreases by 1.9% 
and imports decline at an even higher rate (3.4%). 
The export of construction steel declines but is 
negligible in size. 

The impact on the forestry sector is rather mod-
erate in scenario C1. Output of aggregate forest 
products increases between 1.2%. This is largely 
driven by increased demand for logs due to the 
glulam timber investments. imports of logs in-
crease by 4.5% when there is no expansion in for-
est area. The net imports of wood-based prod-
ucts would increase in scenario C1, since exports 
of forest products are limited to non-wood forest 
products. This changes in scenario C2. A slightly 
higher increase in log production is sufficient to 
even reduce the imports of logs. The net imports 
of wood-based products would consequently de-
cline. The introduction of a sales tax on construc-
tion steel in scenario C3 increases the price of 
glulam timber and leads to a strong reduction in 
the import of construction steel (13.7%). As con-
struction steel and basic metals are produced by 
the same production activity (using a flexible mul-
ti-product approach), we also observe a moderate 
decline in basic metal production and exports. 
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Figure 6. Global warming potential in kg CO2-equivalents per unit. Source: Own assessment based on sources 
listed in appendix A 

 
The lower and upper bounds reported in Figure 6 account for the uncertainty in the carbon 
footprint estimates, which are highly dependent on the actual production process and 
nature of inputs. For example, the carbon footprint of steel will highly depend on the 
emission factor of the electricity used in the manufacturing process. The footprint of 
charcoal production is particularly sensitive towards the sustainability of forest inputs used 
and the efficiency achieved during the carbonization process. Certain factors will also not 
be reflected in these footprints, for instance that charcoal imported from Southern India 
will likely have higher transportation associated greenhouse gas emissions compared to 
domestically produced charcoal (ceteris paribus). The estimates from Figure 6 will be used 
to report a range of possible GHG emission reductions when reporting the model results. 

Model modifications 
The production structure of the model has been extended to depict substitution 
possibilities between glulam timber and construction steel in the construction sector and 
between charcoal and coke in both the chemical and metallurgical sector. The substitution 
between these production inputs is modelled using a constant elasticity of substitution 
technology specification, in which the substitution elasticity  governs the degree of 
substitutability. An elastic substitution elasticity is assumed in all cases setting . This 
suggests a very elastic substitution relationship which is in line with similar studies. Since 
the glulam sector’s size is relatively small compared to other manufacturing activities, one 
faces the technical problem of “small shares stay small”. This can be mitigated by assuming 
a rather high substitution elasticity. The degree to which this assumption holds is also 
dependent on the overall size of the glulam production expansion, as arguably not all 
construction steel used can be substituted with equal ease. Domestically produced and 
imported charcoal are treated as homogenous commodities following Feuerbacher et al. 
(2021). 

Results of value-added forestry scenarios 
Table 12 presents the changes in output, prices and trade flows for the forestry and 
manufacturing sectors across all five scenarios. The investment in the glulam sector 
increases the glulam timber production more than six-fold. The expansion is higher when 
this scenario is combined with an expansion in managed forest area (scenario C2). The 
purchaser price of glulam timber falls strongly (22.9% to 23.7%). As a result, domestic 
output of construction steel decreases by 1.9% and imports decline at an even higher rate 
(3.4%). The export of construction steel declines but is negligible in size.  
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The investment in domestic charcoal production, 
scenarios C4-C6, would have a stronger impact 
on both the forestry and manufacturing sector. 
Domestic charcoal production experiences a very 
strong boost, which is accompanied by a strong 
increase in fuelwood extraction and imports. The 
net imports of wood-based products would de-
crease due to the very strong drop in charcoal im-
ports. The marked relative increase in fuelwood 
is negligible in absolute numbers. An important 
insight is that in scenario C4 and C5, there are 
no reductions in the use of coke realized if domes-
tic charcoal production is boosted. This is because 
the level of domestic charcoal production does not 
lead to a substantial change in the import price of 
charcoal, but leads to overall lower input prices 
for the charcoal demanding activities. The price of 
charcoal remains stable, since the model is based 
on a perfect substitution assumption between do-
mestic and imported charcoal. This assumption 
is plausible given that both are chemically almost 
identical products (the carbon content of Bhuta-
nese charcoal is unknown, which could justify a 

9  The 10% sales tax is levied with respect to the base price level. Since the price of coke also slightly increases in the reference 
scenario, the subsequent price increase does not equal 10%.

lower or higher price). Coke is exclusively imported 
and its import price is also stable. Already a slight 
decline in production cost (due to lower prices for 
other inputs such as firewood and mining prod-
ucts), however, increases the output and export of 
metal products.

Coke imports only drop once the price of coke is 
increased by levying a sales tax. The 10% additive 
change in the sales tax has a pronounced effect. 
The price of coke increases by 9.4%9 and the im-
ports of coke are reduced by 43.5%. The price of 
charcoal still remains unaffected. However, this 
policy comes at a price. The tax on coke increases 
the price of basic metals and construction steel 
and thus reduces the competitiveness of these 
industries demonstrated by the 14.7% decline 
in exports. The import of basis metals decline, 
as these are used as intermediate inputs in the 
metallurgical industries. in contrast, the import 
of construction steel increases, as the domestic 
production became less competitive given the tax 
on coke.

Table A4.11: Output, price and trade flow changes for forestry, manufacturing and utility sectors
C1 C2 C3 C4 C5 C6

Output changes 

Forestry 1.2 1.6 1.6 1.3 1.9 1.9

Firewood Subsistence -0.1 -0.3 -0.3 -7.3 -4.9 -3.7

Firewood Market 0.6 0.7 -1.2 39.9 41.2 36.6

Logs 2.1 3.0 3.2 0.1 0.1 0.2

Manufacturing 1.0 1.1 -1.3 3.1 3.3 -3.1

Glulam production 659.9 719.1 1062.9 -0.2 -0.3 1.6

Charcoal 0.3 0.4 0.3 2720.8 2729.1 2730.8

Coke

Chemical products 0.3 0.4 0.5 0.3 0.3 0.9

Construction steel -1.9 -1.9 -11.1 1.0 1.2 -5.1

Basic metals 1.4 1.4 -5.1 4.7 5.4 -14.1

Utilities 0.0 0.0 0.1 -0.1 -0.1 0.2

Purchaser price changes

Forestry 0.3 -1.1 -0.9 1.1 0.6 0.7

Firewood Subsistence 0.1 0.2 0.4 4.8 2.9 3.0

Firewood Market -0.4 -0.5 -0.6 -1.7 -2.9 -2.9



BHUTAN COUNTRY ENVIRONMENTAL ANALYSIS: Taking the Green Growth Agenda Forward 123
Annexes

C1 C2 C3 C4 C5 C6

Logs 0.5 -1.8 -1.6 0.3 0.3 0.4

Manufacturing -0.1 -0.1 0.2 -0.1 -0.1 0.1

Glulam production -22.9 -23.7 -22.4 -0.4 -0.5 0.6

Charcoal 0.0 0.0 0.0 0.0 0.0 0.0

Coke 0.0 0.0 0.0 0.0 0.0 9.4

Chemical products 0.0 0.0 -0.2 -0.1 -0.1 -0.2

Construction steel -0.4 -0.4 7.2 -0.4 -0.5 1.1

Basic metals -0.1 -0.1 0.1 -0.2 -0.3 0.5

Utilities 0.0 0.0 0.0 0.0 0.0 -0.1

Import changes 

Forestry 3.1 -2.6 -1.9 3.2 3.2 4.1

Firewood Subsistence

Firewood Market -0.6 -1.3 -3.7 28.7 21.3 17.8

Logs 4.5 -4.1 -3.2 1.7 1.7 2.4

Manufacturing 0.2 0.2 -1.1 -0.6 -0.6 -2.2

Glulam production

Charcoal 1.0 1.0 -5.6 -21.7 -21.1 -13.3

Coke 1.0 1.0 -4.7 3.6 4.2 -43.5

Chemical products 0.6 0.7 -0.3 0.1 0.1 0.0

Construction steel -3.4 -3.4 -13.7 -0.9 -0.9 0.9

Basic metals 0.6 0.6 -3.1 2.1 2.4 -5.8

Utilities

Export changes

Forestry 0.7 -0.5 -1.5 -4.0 -6.9 -7.8

Firewood Subsistence

Firewood Market

Logs

Manufacturing 1.3 1.2 -3.5 3.7 4.2 -10.2

Glulam production

Charcoal

Coke

Chemical products 0.3 0.4 0.9 0.5 0.5 1.4

Construction steel -0.2 -0.2 -8.3 3.1 3.5 -10.4

Basic metals 1.5 1.5 -5.3 5.0 5.7 -14.7

Utilities -0.2 -0.2 0.3 -0.1 -0.1 1.1
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8.7 Direct changes in greenhouse gas 
emissions 

The simulated forestry scenarios can contribute 
to the Bhutan’s 100% carbon neutrality policy ob-
jective, particularly if they are accompanied with 
policies that levy taxes on carbon intensive sub-
stitute goods. 

Table 13 presents the changes in the domestic use 
of physical quantities of key commodities (glulam, 
charcoal, coke and construction steel) and related 
GHG emissions. All glulam scenarios would contrib-
ute to Bhutan’s carbon neutrality goal. However, 
the GHG emission reduction potential is minimal 
if the investment in the glulam technology is not 
linked to a policy that taxes construction steel. 
When a 10% sales tax is levied on construction 
steel the GHG reduction potential is 8 kt CO2-eq 
per year, corresponding to almost 1% of total GHG 
emissions in 2015 according to the third national 
GHG inventory. Conducting a sensitivity analysis, 
this potential could be 14 kt CO2-eq per year if a 
20% sales tax is levied instead.

Notably, the charcoal production scenarios with-
out taxation of coke would not reduce GHG emis-
sions, since basic metal and chemical production 
benefit from lower input costs resulting in export 
increases and higher demand for imported coke 
and charcoal. As a consequence, these scenarios 
result in slight increases of net GHG emissions. 
However, when combined with a 10% sales tax 
on coke, total GHG emissions can be reduced by 
about 124 kt CO2-eq per year (192 kt CO2-eq per 
year in case of a 20% sales tax). This is more than 
3% of the total GHG emissions in 2015. When only 
considering industrial GHG emissions (excl. those 
from land-use changes and agriculture), the rela-
tive reduction potential is about 8%. The absolute 
magnitude of reducing GHG emissions through 
substituting coke with charcoal is substantial-
ly lower than the estimated potential of 235 kt 
CO2-eq per year as stated in the third national 
GHG inventory. This indicates that the results are 
on the lower bound, pointing to the possibility of 
assuming a more elastic substitution elasticity 
between coke and charcoal or simulating a higher 
tax rate on coke (as shown by means of sensitiv-
ity analysis). 

Table A4.12: Changes in physical quantities of key commodities and related changes in GHG 
emissions

 Commodity Unit Reference C1 C2 C3 C4 C5 C6

Domestic 
use

Glulam m3 150 1,136 1,225 1,739 149 149 152

Charcoal tons 110,073 111,214 111,204 103,933 114,591 115,276 123,861

Coke tons 71,225 71,937 71,938 67,865 73,799 74,181 40,265

Construction 
steel tons 24,703 24,046 24,036 21,623 24,704 24,718 24,227

Greenhouse 
gas 
emissions by 
commodity

Glulam tons CO2-eq -62 -472 -508 -722 -62 -62 -63

Charcoal tons CO2-eq -154,778 -156,382 -156,368 -146,144 -161,131 -162,094 -174,166

Coke tons CO2-eq 238,156 240,537 240,538 226,920 246,761 248,040 134,635

Construction 
steel tons CO2-eq 41,792 40,680 40,663 36,581 41,793 41,817 40,985

Total tons CO2-eq 125,108 124,363 124,324 116,635 127,361 127,701 1,391

Total 
greenhouse 
gas 
emissions by 
commodity

Avoided GHG 
compared to 
base

tons CO2-eq 0 -745 -783 -8,472 2,254 2,593 -123,717

% of total 
GHG 
emissions in 
2015

0.00 -0.02 -0.02 -0.22 0.06 0.07 -3.24

% of total 
GHG 
industrial 
emissions in 
2015

0.00 -0.05 -0.05 -0.52 0.14 0.16 -7.59
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8.8 Macro-level changes

Table 14 presents the macro-level changes for all 
six forestry scenarios. GDP is only moderately im-
pacted by the simulated scenarios, which is pri-
marily owed to the small economy-wide relevance 
of the domestic glulam and charcoal sectors in 
the base. GDP increases most in the last scenario 
GDP, where the charcoal investment is combined 
with forest expansion and a sales tax on coke. 
The welfare of rural and agricultural households 

increases particularly in those scenarios when 
forest expansion is combined with a tax on car-
bon-intensive substitutes. Throughout all scenar-
ios, foreign savings decline, as both domestically 
produced glulam or charcoal result in the substi-
tution of imports either directly or indirectly. As 
mentioned previously, scenarios C4 and C5 result 
in increasing exports of basic metals, which is ac-
companied with slight increases in coke imports 
running counter to the intended effect of the in-
vestment. 

Table A4.13: Macro-level results for wood-based GHG mitigation scenarios
% changes

C1 C2 C3 C4 C5 C6

Glulam Glulam_exp Glulam_exp_tax Charcoal Charcoal_exp Charcoal_exp_tax

GDP1 0.26 0.29 0.25 0.31 0.32 0.39

Absorption1 0.14 0.16 0.03 -0.31 -0.31 0.14

Investment1 0.31 0.38 -0.41 0.29 0.30 0.21

Government expenditure1 0.00 0.00 0.00 0.00 0.00 0.00

Household consumption1 0.07 0.07 0.35 -0.80 -0.82 0.13

Domestic savings 0.60 0.60 0.60 2.70 2.77 0.38

Foreign savings -1.54 -1.53 -1.54 -6.90 -7.09 -0.97

Exports1 0.50 0.49 -0.55 1.17 1.27 -1.68

Export of chemical products 0.33 0.41 0.86 0.49 0.52 1.37

Export of basic metals 1.50 1.48 -5.28 4.97 5.72 -14.72

Export of electricity -0.16 -0.16 0.35 -0.10 -0.11 1.06

Imports1 0.12 0.12 -0.82 -0.58 -0.54 -1.67

Import of charcoal 1.04 1.03 -5.63 -21.70 -21.15 -13.29

Import of construction steel -3.36 -3.40 -13.66 -0.86 -0.93 0.88

Import of coke 1.00 1.00 -4.72 3.61 4.15 -43.47

Real Exchange Rate1 0.21 0.25 0.03 0.23 0.23 0.20

Producer Price Index -0.20 -0.24 -0.02 -0.22 -0.23 -0.22

Welfare changes2 

All households 0.33 0.33 0.60 0.47 0.48 0.29

Urban households 0.46 0.47 0.83 0.77 0.75 0.28

Rural households 0.23 0.22 0.42 0.23 0.27 0.30

Agricultural households 0.25 0.22 0.40 0.22 0.28 0.42
Note: 1Real changes calculated based on constant prices from the reference scenario.
2Welfare is measured as the share of equivalent variation in initial household expenditure in the reference scenario. 
Equivalent variation can be understood as being equal to the monetary amount that must be added (subtracted) to 
(from) the household’s initial income in order to make it as well off as in the base (the reference scenario).
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8.9 Changes in employment and factor rents

Agricultural wages increase throughout all sce-
narios (Table 15), particularly in the charcoal in-
vestment scenarios C4-C6 which are combined 
with an introduction of a commercial fuelwood 
quota for rural households. Private capital returns 

increase throughout, and all capital returns in-
crease in scenarios C4-C5, while in the last sce-
nario, C6, publicly hold capital faces a slight drop. 
The scenarios result in higher employment levels 
throughout, which particularly holds for skilled la-
bor where the base level of unemployment is also 
known to be highest.

Table A4.14: Changes in factor rents and employment
C1 C2 C3 C4 C5 C6

Factor rent changes

Skilled labor wages -1.38 -1.40 -1.32 -1.40 -1.42 -1.73

Unskilled labor wages -1.00 -0.98 -0.42 -0.89 -0.91 -1.09

Agricultural wages 0.14 0.34 0.49 0.79 1.30 1.73

Private capital 0.23 0.26 0.32 0.18 0.19 -0.08

Public capital 0.04 -0.04 -0.16 1.59 1.56 1.65

Hydropower capital 0.18 0.19 0.12 0.19 0.19 0.19

Employment changes

Total labor 0.82 0.82 0.82 0.83 0.83 0.80

Skilled labor 1.21 1.22 1.19 1.22 1.21 1.14

Unskilled labor 0.67 0.67 0.70 0.68 0.68 0.66

Agricultural labor 0.17 0.18 0.18 0.20 0.21 0.23

Figure A4.6.Changes in household welfare by representative household group
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8.10 Literature values for carbon footprints

Technology Source Unit Mean Lower 
bound

Upper 
bound

Comment

Glulam Bowers et al., 2017 kg CO2-Eq / m³ -1,010.2 -1082.7 -937.7 All include sequestration

Thünen-Institut für Holzfor-
schung, 2018

kg CO2-Eq / m³ -257.06 -486.0 228.97 Upper bound without carbon 
sequestration; lower bound with 
sequestration

Total kg CO2-Eq / m³ -422.41 -1082.7 228.97

Reinforcing 
steel

Zabalza Bribián, Valero Cap-
illa and Aranda Usón, 2011

kg CO2-Eq / ton 1,526 - -

Frischknecht et al., 2019 kg CO2-Eq / ton 1857.5 600 4200 Visually extracted from Fig. 3

Total kg CO2-Eq / ton 1841.7 600 4200

Charcoal Leme et al., 2021 kg CO2-Eq / ton -2,237.7 -3418.1 -122.0 Estimates from various 
carbonization technologies

Bailis et al. (2013) kg CO2-Eq / ton -3056.5 -4375.0 -1997.7 Visually extracted from Fig. 7. 
Converted from emissions per ton 
of carbon in charcoal assuming a 
72% share.

Norgate and Langberg 
(2009)

kg CO2-Eq / ton 220.0 - - Excludes carbon sequestration

Total kg CO2-Eq / ton -2419.5 -4375.0 220.0

Coke Norgate and Langberg, 2009 kg CO2-Eq / ton 3670

IPCC, 2006 kg CO2-Eq / ton 3124.49 2497.8 3855.6 Carbon footprint estimated for 
coke oven coke multiplying the 
default carbon content (TJ/ton) 
times the effective CO2 emission 
factor (tons/TJ)

Total kg CO2-Eq / ton 3286.9 2497.8 3855.6
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Country Profile: Bhutan
Region: Southern Asia

Rank EPI Score 10-Year 
Change

Regional 
Rank

Regional 
Average

Environmental Performance Index 107 39.3 -9.6 1 32.7
Environmental Health 120 29.8 +2.2 3 26.8
Air	Quality 154 24.4 - 3 23.7
Household solid fuels 128 18.6 +4.4 3 19.4
PM25 exposure 125 30.6 -3.2 3 27.8
Ozone exposure 177 2.1 -0.3 5 12.2
Sanitation & Drinking Water 122 31.2 +4.9 3 30.8
Unsafe sanitation 124 30.8 +5,9 3 32.9
Unsafe drinking water 120 31.4 +4.1 3 29.4
Heavy Metals / Lead exposure 113 43.3 +5.3 3 33.2
Waste Management / Controlled solid waste 61 59.7 - 1 19.6
Ecosystem Vitality 87 45.7 -17.3 1 36.7
Biodiversity & Habitat 11 87.2 +2.2 1 45.7
Terrestrial biomes (nat'l) 1 100 - 1 47.3
Terrestrial biomes (global) 1 100 - 1 53.6
Marine protected areas 0 0 - 8 7.8
Protected Areas Representativeness Index 31 50.7 +20.8 1 19.8
Species Habitat Index 16 96.6 -3.3 2 88.8
Species Protection Index 22 98.3 - 1 64.1
Biodiversity Habitat Index 93 52.3 +0.3 3 47.8
Ecosystem Services 33 60.2 -6.3 5 59,4
Tree cover loss 29 56.4 -8.4 5 58.0
Grassland loss 22 88.1 +24.2 2 64.3
Wetland loss 1 100 - 1 79.1
Fisheries 0 0 - 8 20.4
Fish Stock Status 0 0 - 8 15.7
Marine Trophic Index 0 0 - 8 19.0
Fish caught by trawling 0 0 - 8 32.6
Climate Change 169 24.7 -35.4 6 32.6
CO2 growth rate 176 0 -56.1 6 14.4
CH4 growth rate 62 80 +11.5 2 67.8
F-gas growth rate 0 0 - 8 93.5
N2O growth rate 40 74.4 +7.1 2 49.8
Black Carbon growth rate 124 39.8 -14.7 5 40.2
CO2 from land cover 131 31.9 - 5 56.9
Greenhouse gas intensity growth rate 107 44.5 -40.3 6 45.9
Greenhouse gas emissions per capital 74 61.1 -10.8 8 77.7

Pollution Emissions 169 18.2 -33.2 6 31.7

SO2 growth rate 157 31.7 -38,7 6 36.7

NOx growth rate 170 4.7 -27,7 6 26.7

Agriculture / Sustainable Nitrogen Management Index 53 50.2 +5.3 2 39.3

Water Resources / Wastewater treatment 134 0 - 4 0.8

Annex 5: Bhutan’s EPI Ranking 
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