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“
It’s a great pleasure for 
CDIA to meet with city 
officials from Bhutan 
in today’s virtual clinic 
and share the program’s 
thinking on building 
resilience, so that this 
housing project we are 
working on together is 
not only affordable but 
also green and resilient. 
Personally I had an 
opportunity to work in 
Bhutan three times and 
have very fond memories 
of this beautiful country. 
I hope that this project 
will make Bhutan an even 
better place for people to 
be living in. 

”
Ramon Abracosa 

Program Manager, CDIA

CDIA Virtual Clinics are a unique capacity development initiative to 
help city managers credibly prioritize bankable and climate-focused 
infrastructure projects that are in line with funder priorities. The 
clinics are not a typical training activity where discussions center 
on case studies from other cities; instead, CDIA Virtual Clinics focus 
more on finding concrete solutions for the development issues 
participating cities are currently facing. 

This clinic was specifically designed to raise the level of engagement 
of five cities in Bhutan, namely: Thimphu, Phuentsholing, Nganglam, 
Samdrup Jongkhar, and Trashiyangtse to prepare for the start of the 
Asian Development Bank’s (ADB) Green and Resilient Affordable 
Housing Sector Project (GRAHSP). CDIA will support this project by 
providing advisory and capacity development assistance to bring 
resilient and affordable housing to residents in these five cities.

CDIA would like to thank ADB and National Housing Development 
Corporation Limited (NHDCL) for supporting this Virtual Clinic on 
02 March 2022.

About City Clinics Attendance

CDIA experts:

Ramon 
Abracosa 
Program 
Manager

Brian Capati
Urban
Development
Specialist

Fabienne
Perucca
Urban
Development
Specialist

Kathleen G.
Jovellanos
Capacity
Development
Specialist

Sonam Letho
General Manager

Tshewang Jeipo
Chief Urban Planner

Tshering Tashi
General Manager

Chee Anne Roño
Urban
Development
Specialist

Analyn
Rubenecia
Communications
and Outreach
Specialist

Sonam Choden
General Manager

Uttar Kumar Rai
Thrompon (Mayor)

NHDCL Representatives:  

Phuentsholing Thromde Representatives:  

Kuenzang Choden
General Manager

Lungten Jamtsho
Executive Secretary

Thimpu Representatives:

Thinley Norby
Chief Urban Planner

Knowledge Sharing: experts presented innovative approaches 
and strategies for resilient and affordable housing;

Capacity Development: city managers learned the key 
considerations for integrating climate resilience and institutional 
development into the project preparation process; and

Dedicated Dialogue: the CDIA team led structured consultations 
with the cities to uncover key issues and sector priorities.

Key Takeaways

Trashiyangtse Representatives:

Sangay Tenzin
Architect, Dzongkhag 
Administration

Baburam Sherpa
Dzongkhag 
Administration

Nganglam Representatives:

Sherab Zangpo
Sub-District Administrator

Yeshey Rangrik Dorjee
District Administrator (Dzongda)

Samdrup Jongkhar Representatives:

Sonam Wangchuk

Tougay Choedup
Executive Secretary, 
Thromde Administration

Dorji Wangdi
Urban Planner, Urban Planning 
Division

Karma Wangchuk
Senior Urban Planner, Urban 
Planning Division

Tilak Timsina

CDIA’s Virtual Clinic today has shown us how we can design this 
Green and Resilient Affordable Housing project with invigorating 
discussion and dialogues with the beneficiary cities themselves. 
The cities’ active participation in today’s clinic has demonstrated 
a strong sense of ownership and commitment to get something 
done through our engagement. It’s truly pleasing for ADB to work 
closely with CDIA and use the next 6-9 months to develop a true 
customized approach for Bhutan, acknowledging that the climate 
risks and land scarcity are quite severe.

Further, the potential to leverage co-financing is excellent, and 
from that we can identify some additionality coming out of this 
engagement with CDIA. This is something we can build on to have 
a dialogue with Green Climate Fund - one of the co-financing 
partners that could be interested in joining us with ADB’s support. 

Jude E. Kohlhase
Unit Head, Project Administration, South Asia Regional Department,

Asian Development Bank“

“
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General Housing 
Crisis in Bhutan

There is a huge shortage of affordable 
housing in the country. There are 2,432 
units available nationally, which falls 
considerably short of the approximately 
74,000 units needed.

National policies such as the National 
Housing Policy 2020, the National Human 
Settlements Policy 2019 and the National 
Construction Industry Policy 2020 need to 
be strengthened in terms of enforcement.

Housing commodification and unchecked 
rent control has spiked rental fees to levels 
unaffordable for many Bhutanese.

High interest rates (currently about 7.9+%) 
makes home loans similarly unaffordable. 
Additionally, Bhutan has no dedicated 
financing institution for housing that can 
offer lower loan interest rates.

Bhutan lack experienced urban developers, 
and there is also very little coordination 
between the national and local governments 
on affordable housing projects.

“
First I would like to take this opportunity to say thanks to the representatives from cities. Actually 
the CDIA Virtual Clinic today is the first and formal introduction between NHDCL and the cities 
given the travel restriction due to Covid-19. Their active participation in the clinic today has 
encouraged us; and we are very optimistic that implementation at a later stage of this affordable 
housing project will go very smoothly.

And I would also like to thank CDIA and ADB for conducting this insightful and interactive platform 
for all of us to come together - for you to get to know more about Bhutan and for us to understand 
the role of CDIA in this whole process. The session has been very informative with lots of specific 
examples from across Asia and we look forward to continue receiving your support as we take this 
project forward. 

Sonam Choden
General Manager, NHDCL“
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Specific Housing Challenges 
Facing Each City
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Thimphu

Phuentsholing

Nganglam

Samdrup Jongkhar

Trashiyangtse

The city has about 7,000 residential 
buildings that support 29,000+ 
households, however the majority of the 
housing supply is privately owned. 

There is limited government-provided 
affordable housing for low-income people.

The city land commission is under control 
of the National Land Commission, making 
it difficult for the city to obtain adequate 
and necessary land for affordable housing 
projects. 

Because of pandemic lockdowns in the 
south of the country, approximately 10,000 
people have flocked to the capital, placing 
outsized demand on the city’s housing 
supply.

The city has limited land availability to 
develop affordable housing projects; 
acquiring private land is difficult and 
horizontal expansion is restricted by natural 
barriers.

There is a disproportionate demand for 
housing near the town center due to 
the lack of schools, hospitals and other 
facilities in suburban areas.

The city’s existing housing structures 
are energy-intensive, and have limited 
recreational areas and other public 
amenities.

There is a lack of community participation 
and engagement in urban planning and 
development.

While employment opportunities created 
by a large cement factory have attracted 
many new residents to the city, the housing 
supply is limited.

The COVID-19 pandemic has suspended 
construction operations for both 
government-led and private housing 
projects.

The city faces similar challenges with other 
cities, including land scarcity (exacerbated by 
growing private developments) and intensive 
energy use in current housing buildings.

The city is prone to natural disasters, 
making vertical development difficult.

The city, in an effort to preserve the 
heritage of its central district, will only 
permit housing construction operations to 
be done with more expensive and labor-
intensive traditional materials. 

The district can neither expand vertically 
(to comply with heritage protection rules) 
nor horizontally (due to limited land 
supply).

Private sector developers aren’t attracted 
to engage in affordable housing projects.
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Case Study: 
Ulaanbaatar Green Affordable 
Housing and Resilient Urban 
Renewal Sector Project
Arnaud Heckmann, ADB Principal Urban 
Development Specialist shared his insights on 
the implementation of the Ulaanbaatar Green 
Affordable Housing and Resilient Urban Renewal 
Sector Project. In 2016, CDIA provided technical 
assistance to Ulaanbaatar as the city prepared the 
project, which ultimately secured an investment 
package worth over $500 million from ADB, the 
Green Climate Fund (GCF) and the private sector. 
The project is now being implemented.

Since Bhutan shares similar urban housing
challenges with Mongolia, Mr. Heckmann’s
presentation gave an opportunity for a peer
learning exchange, which offered valuable
insights and lessons learned for Bhutan as the
country ramps up efforts to provide green,
resilient and affordable housing in the selected
cities.

Ulaanbaatar Sub-Standard Peri-Urban Areas

Ulaanbaatar’s population: 1.4 million (Mongolia: 3 million)

Ger (residential district - portable dwellings) areas: 840,000 population; 60% of the city; 30% of 
the country

Urban and Housing Challenges

Limited basic services: open pit latrines 
cause severe soil pollution; limited access 
to water, typically supplied by water kiosks.  

Poor drainage, lack of green buffer zones 
and a prevalence of unpaved dirt roads 
exacerbate flood events.

Lack of public space for sports, cultural, 
education and health facilities; also a lack 
of business opportunities.

No central heating network; inefficient 
individual stoves burn low-quality coal, 
and energy inefficient shelters cause 
vulnerability to low temperatures while also 
producing high emissions in winter.

Continuous growth (migration and natural 
growth) due to a lack of sustainable 
strategy and affordable alternatives. 

Ultimately, ger areas have an estimated 
affordable housing shortage of 144,600 
households.

Ulaanbaatar’s revised 2013 Master Plan officially integrated, for the first time, the development of 
ger areas into the city’s urban planning. The Master Plan called for the development of peri-urban 
subcenters to unlock economic and social potential, encourage densification and initiate a change in 
the urban fabric. 

The long-term objective of this strategy was to increase density where infrastructure, including 
housing, is available while decreasing density where infrastructure is lacking or insufficient.

The Ulaanbaatar Green Affordable Housing and Resilient Urban Renewal Project 

Integrated Financing, Design and Institutional Mechanism

This large-scale demonstration project leverages private sector investment to deliver affordable 
and green housing stock and establish policies, mechanisms and standards for the new housing 
developments and green urban development.

The now in-progress project targets the development of 10,000 housing units (55% affordable, 15% 
social and 30% market rate units) and the redevelopment of 100 hectares of ger areas into ecodistricts 
that feature ample public space and maximize renewable energy use. The project also works to improve 
the regulatory and enforcement framework for climate responsive urban planning, green building, and 
affordable housing

Source Source

Total

Asian Development Bank

Green Climate Fund
GCF (grant)
GCF (concessional loan)

HLT Fund (grant)

80.0

145.0
50.0
95.0

3.0

111.4

131.8

63.9

35.0

570.1

Commercial banks/DBM

Developers

Beneficiaries

Municipality of Ulaanbaatar

Amount
(USD Million)

Amount
(USD Million)

The Ulaanbaatar Master Plan’s Subcenter Strategy

Purchase

MUB
GREEN BUILDING
FACILITY (GBF)

GCF Grant

Household
(Moderate
Income)

MUB
ADB Loans and Grant/
GCF Loan and Grant

Contractors

Developers

Commercial Banks

Procure

Technical 
Selection

Financial 
Selection
/Finance

Housing
finance

Build

AMC-DBM
Eco-District and 

Affordable Housing
Facility (EDAF)

GCF Loan

ECO-DISTRICT

Affordable Housing

Commercial areas
 

Workshops 
Market rate housing

Social Housing

Municipal 
infrastructure,

 
Public space 
and facilites 

Solar panels and 
Smart Control System

Green Features

Energy 
efficiency/

greenhouses

Rent/Rent 
to own

Household
(Low and Very
Low Income)

Finance

Build
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Key Mechanisms and Impacts for Green, 
Energy-Efficient, Inclusive and Integrated Design

Sector and policy reforms and capacity 
building conducive to energy efficiency 
and resilience in buildings. 

Efficient supply chains for renewable 
energy systems.

Energy-efficient construction techniques 
and materials (such as solar PV on housing 
buildings’ rooftops and energy and building 
performance monitoring systems).

Green banking policies, such as 
performance-based grants for qualified 
private developers integrating climate 

change mitigation and adaptation features 
(financial intermediation and facility 
financed by GCF).

Climate-responsive urban planning. 

Designed-based PPPP (Public Private 
People Partnership) that utilizes 
voluntary land swapping and community 
participation to create green, inclusive and 
livable urban areas. A long-term program 
to remove market barriers and create 
linkages between constructor, developer 
and end user.

An in-depth climate and development 
assessment is important during the 
project’s strategic development phase.

The use of a holistic framework is crucial 
to appraise development problems 
and formulate multi-sector and 
pluri-disciplinary approaches.

Focus on development and climate 
strategies, mechanisms and finance 
solutions rather than infrastructure 
investments.

Public Private People solutions are key to 
leveraging private sector investments and 
promoting community participation.

Develop partnerships and long-term 
programs to create synergies between 
government and development partners, 
civil society and private sector initiatives.

Climate Impacts and Benefits

Key Takeaways

Mitigation: an estimated total of 39.59 million tCO2e (tons of CO2 equivalent) eliminated.

Adaptation: 100,000 direct beneficiaries and 1,000,000 total direct and indirect beneficiaries will 
experience reduced vulnerability to climate change.

“
I’m very happy to be here today and it’s very interesting and refreshing to meet the cities virtually 
and to listen to their development issues and challenges. However, Bhutan is not the only country 
that faces these issues. This means that there is a common ground for these issues to be analyzed; 
and solutions if not replicated, can be adapted city to city and country to country. So I hope that 
what I have shared about what we have done in the affordable housing project in Mongolia will give 
the Bhutanese cities some food for thought so we can discuss further specific issues of Bhutan as 
well as promote peer-to-peer learning between Bhutan and Mongolia. 

Arnaud Heckmann
Principal Urban Development Specialist, Asian Development Bank“
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The Need for Institutional 
Strengthening
Preparing sustainable infrastructure projects not only includes designing the physical infrastructure 
itself but also developing and strengthening the capacity of the managing institutions. At this clinic, 
CDIA provided the cities with recommendations for integrating institutional strengthening into the 
implementation of the Green & Resilient Affordable Housing Advisory Project. 

Physical and 
financial 

infrastructure

Physical and 
financial 

infrastructure

Establishment 
of institution & 
strengthening it

• Urban 
development and 
its sustainability

• Institutional 
capacity and 

capacity building

• Participatory 
governance

• Synergy among 
the different levels of 

government
• Community capacity
• Social development

This project’s capacity development roadmap is designed to support the city address the following 
considerations in the early stages of the project:

Short-term institutional strengthening components for the Green & 
Resilient Affordable Housing Advisory Project

Corporate planning: 

Broader capacity development:

Climate and disaster-resilient planning:

Private sector support:

Rental charge setting

Asset management information system

Tenant profiling public awareness

Billing and collection

Legal, regulatory and institutional reforms

Incentives or support

Peer learning and knowledge exchange

Design of affordable housing units Housing regulations

Rental laws Public-private partnerships

“
CDIA will work with the NHDCL and five Bhutanese cities in the next couple of months primarily 
on institutional strengthening through the preparation of capacity development roadmaps, 
some of which will be implemented during 2022. Then we will look at capacity development and 
institutional strengthening in the medium- and long-term horizons. We look forward to discussing 
these soft capacity development components in detail with the five cities. CDIA’s intervention 
will lay the foundation for the subsequent project implemented by NHDCL, where the cities will 
receive US$24 million loan for the resilient and affordable housing. 

Kathleen G. Jovellanos
Capacity Development Specialist, CDIA“

Photo by Unsplash
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Planning for Resilient 
and Affordable Housing 
Projects
The Climate Risk Profile of Bhutan gives an overview of trends and projected changes in key climate 
parameters and the sector-specific implications for the country:

Temperature rise: projections of +3.9°C 
temperature increase by the 2090s (above 
the 3.7°C global average) under RCP8.5, 
the highest emissions pathway.

These higher temperatures are projected 
to contribute to increased snowmelt, 
which could change patterns of river 
discharge and water availability, affecting 
infrastructure negatively.

Flooding is the most significant climate-
related hazard, which will have a profound 
impact on the agricultural areas and the 
infrastructure located along drainage basins 
that are highly vulnerable to heavy monsoon 
rains and glacial lake outburst floods (GLOF). 
The impact of flooding on human health 

and livelihoods could be equivalent to 4% of 
Bhutan’s GDP by the 2030s.

A projected significant increase of  
heatwaves and droughts is likely to have 
severe impacts on communities in the 
lowlands.

Reliance on hydroelectric generation: 
climate change could have direct impacts 
on energy security (changing rates of 
sedimentation, reducing water reserves and 
flow regularity, exposure of infrastructure 
to flooding, GLOF and landslides).

The likelihood that the strongest impacts of 
climate change will fall on the communities 
with the least capacity to adapt.

Shocks (hazards): flash floods caused 
by heavy rainfall, increased frequency of 
windstorms, droughts due to heatwaves, 
fire hazards in communities; increased 
temperature and humidity earthquakes, 
landslides and glacial lake outbursts.

Stressors (exposure, vulnerability): 
the country’s earthquake hazard 
zones, flooding in the lowlands, dense 
communities at high-risk of disease 
outbreaks, unplanned settlements and 
weak building design; insufficient drainage 

or flood facilities, insufficient water 
sources/supply and insufficient early 
disaster warning/monitoring systems.

Impacts: (i) on communities: particularly 
on vulnerable groups, i.e. urban poor; 
challenges in accessing potable water 
supply due, heat strokes and an increase 
in waterborne diseases and malaria. (ii) 
on assets: housing structure and design, 
damages on water supply and drainage 
infrastructure, disruption of road transport 
access and blockages to infrastructure.

CDIA’s interactive discussion with the five Bhutanese cities 
revealed several climate-related risks

Infrastructure
Climate change and disaster risks must be considered when 
planning, designing, and building physical infrastructure.

Ecological
There should be greater emphasis on ecosystem services 
and nature-based solutions as part of an overall 
strategy to address climate change.

Social and institutional
Explicitly focus on social and institutional dimensions 
of resilience to reflect the mutually reinforcing nature of 
poverty and vulnerability (awareness + action capacity).

Financial
Provide a strong investment case for building resilience, 
ensure budget for operation and maintenance and, 
strengthen financial preparedness for residual disaster risks.

Climate Resilience Framework

CDIA discussed this resilience framework with the cities and outlined how a systematic consideration of 
its four categories can help cities and national level stakeholders frame infrastructure interventions.

The CDIA team then had a discussion with the cities focused on one of their central dilemmas; in which case 
they need to make housing more affordable, but their efforts are constrained by limited land availability and 
a perceived lack of affordable infrastructure options.

A densifying strategy can be considered to 
develop vertically and maximize the use of 
limited space, while also fulfilling disaster 
resilience against earthquakes and extreme 
weather. “Resilient” doesn’t need to imply 
“more expensive”; combining solutions with 
nature-inspired ones can reduce cost, if 
creative enough to look for them.

Resolving this requires system thinking: while 
capital costs of infrastructure may be higher, 
operational and maintenance costs may 
balance out after project implementation. 
Therefore, in the project preparation 
phase, it is crucial for cities to integrate 
resilience measures and take a holistic view 
of all financial, technical and institutional 
parameters. Comprehensive preparation 
gives a project its best chance of being 
cost-effective.

Taking a nature-based approach and 
combining green and gray infrastructure 
solutions can reduce costs and help 

maximize the use of limited space. 
Meanwhile, taking additional resilience 
measures can also help cope with natural 
hazards and extreme weather events.

Solutions are context-specific: with this in 
mind,  it is important to ensure the local 
community is involved in project planning  to 
conceptualize solutions and to advise which 
building materials they can afford. The idea 
is that the community takes part in both 
the planning and the investment (money or 
time). 

Bhutan has a diverse climate type, 
which means that solutions are also 
location-dependent. For instance, a city 
dealing with heat waves would be advised 
to explore different designs for natural 
ventilation in buildings. Beyond the design 
and materials for housing structures, a 
combination of options at district level 
can provide the best solution suited to the 
situation of the city. 
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Categories of Resilience Options

As climate actions will likely cut across all dimensions of projects, resilience measures are crucial to 
a project’s success. Some measures are more high-cost and difficult to implement than others, but 
CDIA typically puts them all on the table to evaluate their suitability with the cities.

Type of option Example
Information and research

Policy/institutional

Financial

Operational

Structural (gray blue green)

Capacity Development

Monitor climate or climate-related factors vs. critical thresholds
Quantitative climate risk assessments

Oversight and governance of climate risk and resilience
Modifying processes, standards, guidelines and codes
Developing plans

Insurance/other risk transfer mechanisms

Change frequency of maintenance regimes

Upgrade infrastructure to higher specification on replacement

Stakeholder engagement and workshops

“
Integrating climate resilience into project design at the preparation stage is crucial for CDIA. 
The interactive exercise and discussion on the resilience framework was a good way to get 
to know the cities better and to start identifying constraints and possible entry points to 
address in a comprehensive way both the resilient and affordable components of the 
project. 

Fabienne Perucca
Urban Development Specialist, CDIA“

Photo by Unsplash

Click here to see more discussions between CDIA 
team and city participantsQ&A
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GET IN TOUCH WITH US 
Email: cdia_info@cdia.asia
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