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Since commercial revenue models are still evolving across these fields, a blend of grant funding,

research endowments, concessional finance, and venture-backed models will be leveraged.

INNOVATION & R&D

Generate/promote new agriculture technologies (MoAL)

Entrepreneurship development programs (MolCE)

Support Over-the-Top (OTT) sector (MolICE)

Alternate financial instruments for the private sector (CRA)

Identification and registration of Geographical Indication (GI) products (MolICE)

0000O0

UNIVERSITY-LED INITIATIVES
O Research centers (Royal University of Bhutan)

O Simulation-based medical teaching (KGUMSB)
O Specialized legal education centers (JSW School of Law)

a. Agricultural Innovation & Technology (MoAL)

FUNDING SOURCE FOCUS AREAS GRANT TYPE
Bill & Melinda Gates Ag-tech R&D, farmer digital tools,
: Grants

Foundation market access
World Bank Agri-tech solutions, sustainable irrigation Concessional finance
Asia-Pacific Seed Alliance Improved seed research, Grants & technical
(APSA) biotechnology assistance
International Fund for Digital farming solutions, )

: Grants & equity
Agricultural Development smallholder technology )

. . investments

(IFAD) integration

Secure IFAD grants for agri-tech pilots, while using World Bank concessional finance for scaling

successful technologies.
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b. Entrepreneurship Development (MolICE)

FUNDING SOURCE FOCUS AREAS GRANT TYPE
Google for Startups — Asia Digital entrepreneurshi

2 B 4 . P . b Equity-free grants
Accelerator startup incubation
Alibaba Entrepreneurs Fund E-commerce, Seed fundi
(Asia) business digitalization eed 1unding
IFC — SME Growth Initiative Alternative finance for startups Concessional financing
UNDP’s Youth Co:Lab Entrepreneurship among youth,

p = . S . Grants
(Asia-Pacific) innovation in small businesses
Asian Venture Philanthropy Impact investment Grants & equity
Network (AVPN) for early-stage ventures investments

Bhutan can develop a startup incubator fund, leveraging Google, Alibaba, and IFC-backed concessional
loans to de-risk Bhutanese entrepreneurs.

c. University-Led Research & Development (Royal University
of Bhutan, KGUMSB, JSW School of Law)

FUNDING SOURCE FOCUS AREAS GRANT TYPE
Horizon Europe Research University R&D, medical
. . Research grants
Grants research, innovation
Rockefeller Foundation — R&D for sustainability,
; g ' . . Endowments
University Innovation Fund public policy research
ADB Higher Education Grants University research infrastructure Grants
UNESCO - Knowledge & Science research,
. . . Grants
Innovation Fund medical education
Microsoft Al for Science & Al-driven research in education,
Grants

Health Fund medical simulation
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8. LARGE SCALE INFRASTRUCTURE

Large-scale infrastructure projects in Bhutan, such as hydropower projects, highways, airport
expansions, industrial parks, and dry ports, require long-term capital, risk mitigation, and fiscal prudence.
Given their high capital intensity, long gestation periods, and complex risk profile, these projects cannot
be financed solely through public budgets or commercial loans without significant fiscal strain.

Instead, capital stacking, a structured approach that combines different funding sources at varying risk
levels, offers a more cost-effective and sustainable financing model. This method strategically
integrates multilateral finance, concessional loans, private equity, and risk mitigation tools to make
projects bankable while attracting private sector investment.

MAJOR ROAD AND HIGHWAY IMPROVEMENTS (MOIT)

O Sunkosh-Dagana, Samtse—Tendu

AIRPORT EXPANSION/IMPROVEMENTS (MOIT)
O Paro International Airport expansion (terminals, cargo, apron)

O Bumthang and Yonphula Domestic Airport expansions/improvements
O Air navigation and safety/security upgrades for all airports

LARGE-SCALE INDUSTRIAL INFRASTRUCTURE (MOICE)

O Development and maintenance of large industrial parks
O Samtse Dry Port

Capital Stacking for Bhutan's Infrastructure Development

APPLICATION TO BHUTAN’S ROLE IN

FUNDING SOURCE INFRASTRUCTURE CAPITAL STACK

Government Budget & Public Initial investment, land acquisition,

Capital regulatory oversight Equity # preject inltiator



Multilateral Development
Banks (MDBs) — ADB, World
Bank, AlIB

Private Sector (PPP &
Commercial Investors)

Development Finance
Institutions (DFls) — IFC, EIB,
AlIB

Export Credit Agencies
(ECAs) - US EXIM, JBIC,
Sinosure

Sovereign Wealth &
Infrastructure Funds
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Low-cost, long-term funding
for transport & industrial
infrastructure

Invest in commercially viable
components (e.g., toll roads, dry ports)

Risk mitigation
and loan enhancement
for private investors

Finance for large equipment
purchases, construction
contracts

Strategic investments
in industrial zones and dry ports

Concessional loans
& grants

Equity & debts

Guarantees
& blended finance

Debt finance
& insurance

Equity investment

Green & Sustainability-Linked Infrastructure linked to climate resilience,

Bonds energy efficiency, or sustainability goals Laveeostaeht

This approach ensures that no single source bears excessive risk, while unlocking private sector
participation and concessional finance

The following sovereign wealth funds (SWFs) and infrastructure funds have demonstrated interest in
investing in large-scale infrastructure projects in emerging markets:

1. GIC Private Limited (Singapore): GIC is a global long-term investor that has been actively involved
in infrastructure projects across Asia. Their substantial investments in the region highlight their
commitment to infrastructure development.

2. Indonesia Investment Authority (INA): INA, Indonesia's sovereign wealth fund, has invested in
significant infrastructure projects, such as the Trans Sumatra Toll Roads. This investment
underscores their focus on enhancing economic potential through infrastructure development.

3. Abu Dhabi Investment Authority (ADIA): ADIA has partnered with other investors to fund
infrastructure projects in emerging markets. Their involvement in platforms investing in toll roads in
Indonesia exemplifies their strategic approach to infrastructure investments.

4. Global Infrastructure Partners (GIP): GIP specializes in investing in large-scale infrastructure
assets worldwide. Their expertise in sectors like energy, transport, and water positions them as a
potential partner for infrastructure projects in Bhutan.
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5. Asian Infrastructure Investment Bank (AlIB): While not a sovereign wealth fund, AlIB collaborates
with SWFs to channel resources into infrastructure projects. AllIB's partnerships with SWFs in
multiple projects demonstrate its role in facilitating infrastructure investments in Asia.

6. Temasek Holdings (Singapore): Temasek has shown interest in sectors like education technology
and infrastructure, investing in markets such as India. Their focus on predictable cash flows and
lower volatility makes infrastructure projects appealing to them.

R

Photo credit: Aerial view of Thimpu, Bhutan, August 2021 /v Péssang Tobgay | Unsplash
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TERM DEFINITION

Additional Investment in
Adaptation

Additional Real
Investment in Transition

Annual CO,e Emissions
Annual Public Transition
and Adaptation
Investment
Benefit-to-Cost Ratio
(BCR)

Carbon Credit Revenues
from Energy Exports
Carbon Credit Revenues
from Mangrove

Restoration

Carbon Credit Revenues
from Reforestation

Cropland

Cumulative Damages
from Climate Change

Cumulative Net Savings
from Energy Efficiency

Disposable Income Index
Relative to 2022

Energy Affordability Index

PM2.5 Emissions Index

The annual investment required for the implementation of adaptation
ambitions.

The additional annual investment required for implementing transition
ambitions compared to the baseline.

The total greenhouse gas (GHG) emissions emitted annually across all
IPCC categories.

The share of transition and adaptation investments by the public sector,
including power generation infrastructure, flood-proofing buildings, waste
management, EV charging networks, urban greening, and electric buses.

Calculated by dividing avoided costs and added benefits by total
investment, O&M, and loss and damage payments. A value above 1

indicates a net positive return per dollar invested.

The value of carbon credits generated from energy exports, calculated
by multiplying tons avoided by the price per ton.

Revenue generated from carbon credits based on the increase in carbon
stock from converting one hectare of land to mangroves.

Revenue generated from carbon credits based on the increase in carbon
stock from reforesting one hectare of barren land.

The total agricultural land used for crop production.

The total financial damages resulting from climate change impacts over
a defined period.

The total energy savings achieved through energy efficiency measures,
calculated cumulatively.

An index measuring real disposable income relative to the base year of
2022.

The ratio of disposable income index to the energy bill index, indicating
affordability of energy relative to income.

An index measuring the death rate due to ambient air pollution from fine
particulate matter.
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PM2.5 Emissions from
Energy and Power

Percentage of Population
Below Poverty Line

Population Below Poverty
Line

Power Generation
Capacity

Private Savings Index
Private Transition and
Adaptation Investment

Real GDP

Real GDP Growth Rate

Real Disposable Income
per Capita

Relative Cardiovascular
Disease Risk (Physical
Activity)

Relative Diabetes Risk
(Physical Activity)

Relative Energy Efficiency

Services Capital Index

Taxes on Income and
Profits

Total Annual Deaths from
Ambient Air Pollution
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Total PM2.5 emissions from final energy consumption and power
generation fuel use.

The share of the total population living below the poverty line.

The total number of people living below the poverty line.

The total installed power generation capacity in megawatts (MW) at the
national level.

An index of private savings relative to the base year.

The share of transition and adaptation investments by the private sector,
including EVs, sustainable agriculture practices, and carbon capture

technologies.

The Gross Domestic Product adjusted for inflation, measured in
constant terms.

The annual percentage change in real GDP.

The total disposable income divided by the population, adjusted for
inflation.

The change in cardiovascular disease risk associated with a shift
towards non-motorized transport.
The change in diabetes risk associated with a shift towards

non-motorized transport.

An index indicating the development of energy efficiency over time
relative to the base year.

An index measuring the change in total services capital relative to the
base year.

The total taxes paid by private individuals and corporations on income
and profits.

The total number of deaths annually caused by ambient and indoor air
pollution.
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Total Avoided Cost

Total Cumulative Deaths
from Air Pollution

Total Employment

Total Employment Index
Total Government
Revenue

Total Investment Required

Total Real Investment in
Transition and Adaptation

Total Tax from Goods and
Services

Total Value of Carbon
Credits

Trade Balance

Trade Balance (as Share
of GDP)

Unemployment Rate

Unit Cost of Energy
Consumed

Tangible and intangible costs avoided by implementing adaptation and
mitigation measures, calculated cumulatively and discounted over a
specific period.

The total number of deaths from ambient and indoor air pollution since
2016.

The total number of jobs across all sectors, including green jobs.

An index measuring changes in total employment relative to the base
year.

The total annual revenue generated by the government from taxes,
grants, and other sources.

The cumulative investment, O&M costs, and loss and damage payments
required for transition and adaptation interventions, discounted over a

defined period.

The total cumulative investment required for implementing transition
and adaptation measures.

Government revenue from taxes on goods and services, including VAT
and energy tax.

The total revenue from carbon credits generated through energy
exports, mangrove restoration, and reforestation.

The difference between total exports and imports.

The trade balance expressed as a percentage of GDP.

The percentage of the total population that is unemployed across all
sectors, including green jobs.

The average cost per terajoule (TJ) of final energy consumed, calculated
by dividing the total energy bill by total final energy consumption.
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