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Improvement in process related energy efficiency particularly Waste Heat Recovery (WHR) in Ferro Alloy and 
Iron and Steel industries in Bhutan has been prioritized by the TNA Task Force based on the technology 
prioritization framework. The application of WHR technologies has been very limited in Bhutan. The maturity 
of the technology, proven successful applications in the region and high potential of energy efficiency as 
identified in SNC and Carbon Neutral Strategy of Bhutan are the key factors in prioritizing WHR over other 
technology options.   

 

3.2 Action Plan for Waste Heat Recovery Technology  
3.2.1   About Waste Heat Recovery  

Waste heat is the heat generated in a process or operation due to fuel combustion or any chemical reaction, 
which is then wasted into the environment and is not used for any economic purposes. This waste heat if 
recovered and used for economic purpose 
prevents consumption of fossil fuel and 
improves production efficiency. Methods of 
waste heat recovery includes transfer of heat 
for cooling requirements, preheating 
purposes, transferring heat to load which is 
about to enter furnace, generating 
mechanical or electrical power and using heat 
pump for heating or cooling purpose.   

Various equipment such as Heat Exchangers, 
Vapour Absorption Machines (VAM), 
Recuperators, Regenerators, Waste Heat Boilers and 
Heat Pumps are utilized for purpose of WHR. For 
implementation of WHR projects in industries three components are studied essentially which include (Figure 
4) i) source of waste heat ii) feasible technology for recovery iii) use for recovered energy5.  

In Bhutan, the waste heat source is primarily available with Iron & Steel and Ferro Alloy industries. Since the 
size of industries is quite small, the temperatures of heat sources in the industries are comparatively low. 
According to the Bhutan Industry Association, the temperature of waste heat (in form of steam) in Ferro Alloy 
industry is nearly 300 degree Celsius. For this temperature range, the recovered heat may not be used for 
power generation and other conventional applications as compared to waste heat recovered from large iron 
and steel industries where temperature of heat sources is as high as 1000 degree centigrade. 

However, through use of Vapour Absorption Machines (VAM) using waste steam at 300 degree Celsius 
environmental cooling and chilled water production is feasible. VAM could be used with steam pressure as low 
as 0.5 KG/cm2. In addition, heat pump can also be used to extract heat from cooling water (used in chillers) 
and reduce energy consumption required for water heating in industries. Absorption Heat Pump generates the 
hot water based on 75% heat from heat source (e.g. diesel, steam, gas). Hence 25% heat from existing sources 
(diesel, gas, steam) can be saved. The concept is shown in the below Figure 5. 

                                                                 
5 https://www1.eere.energy.gov/manufacturing/intensiveprocesses/pdfs/waste_heat_recovery.pdf  page 10 

Figure 4: Key components of WHR 

https://www1.eere.energy.gov/manufacturing/intensiveprocesses/pdfs/waste_heat_recovery.pdf
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Figure 5: Illustration of energy efficiency through use of Heat Pump 

 

Therefore, the recovered waste heat in Bhutan’s industries can be best utilized for water heating, room 
heating/cooling and other process heat requirements. In addition, since the industries in Bhutan are located in 
close vicinity, waste heat recovery can be done in cluster basis and the heat utilized from one industry can be 
used in other industry as process input. 

Further details on the technology are provided in the technology factsheet of the TNA Report. 

3.2.2 Target for technology transfer and diffusion 

Based on the stakeholder consultation primarily with the Department of Renewable Energy, Department of 
Industries and major private manufacturers in Bhutan, the specific target for diffusion of WHR technology has 
been set for the Iron and Steel industries and Ferro Alloy plants in the country. These two industries provide 
the maximum potential due to opportunities of trapping waste heat from boilers, stacks and by-products. In 
absence of any study done on energy efficiency and waste heat recovery potential in industries in Bhutan, the 
technology diffusion target can only be set after initial feasibility studies. Based on preliminary technology 
analysis, industry data and stakeholder consultation, it can be assumed that nearly 50% of the waste heat can 
be recovered and around 5-10% of energy efficiency can be achieved based on the actual applications if 
conducive implementation environment is developed.  

The long term targets to be achieved through diffusion of waste heat recovery technologies in power intensive 
industries in Bhutan are:  

· Promote sustainable and efficient industrial growth in the country by enhancing energy efficiency 
· Promote energy efficiency and reduce dependence on imported electricity  during winter 
· Improve specific energy consumption of industries and reduce pollution  

Although there has not been any specific energy efficiency policy for industries in Bhutan, the carbon neutral 
strategy of the country and the second national communication to UNFCCC has clearly identified the 
importance of industrial energy efficiency in climate change mitigation.  

 

The Department of Renewable Energy under the Ministry of Economic Affairs has also identified the 
importance of energy efficiency in the manufacturing industries in Bhutan and has initiated baseline studies to 
develop strategies and energy efficiency policy for the country. There is currently no specific policy on energy 
conservation / efficiency, however, a renewable energy policy is being drafted, which is to be finalized soon. 
This draft “Renewable Energy” policy also covers some provisions on waste Heat Recovery (WHR) technology. 

3.2.3 Barriers to the technology’s diffusion 

Given the current situation in Bhutan with regard to the technology, in the course of TNA process several 
barriers have been identified. These barriers are either economic barriers or non-financial barriers. The non-
financial barriers are mostly those associated with the limitations of the current institutional structure, the 
current policy and regulatory framework or those associated with information and awareness. Based on these 

25% cooling water heat 75% Fuel (Oil / Gas / Steam) 

92˚C 86˚C 
    To Process Process Return Water Process Return Water 
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identified barriers, suitable enabling measures which will assist the country in overcoming these barriers have 
also been identified. A brief summary of these barriers and enabling measures is presented here below. These 
enabling measures have further been defined and elaborated on with concrete action for each in the next 
section of this report.  

3.2.3.1 Economic and financial barriers  

High capital cost due to unavailability of technology domestically is one of the key barriers to deployment of 
waste heat recovery technologies in Bhutan. Due to small scale of the industries in Bhutan, their capacity to 
invest equity is also limited.  

The high capital cost is supplemented by the low economic return due to cheap grid electricity prices in 
Bhutan. In absence of financial and fiscal incentives for energy efficiency projects in industries in Bhutan, the 
energy efficiency sector in general is economically unattractive for investors and financial institutions.  

3.2.3.2 Non financial barriers 

The following were identified as the key non-financial barriers: 

a. Policy, legal and regulatory: There is no specific policy of government to promote energy efficiency in 
manufacturing industries in Bhutan. Also, there are no specific industry energy efficiency standards 
and regulations that act as driver for energy efficiency in industries in Bhutan.  

b. Technical: The size of Iron and Steel and Ferro alloy industries in Bhutan is relatively small for typical 
waste heat recovery technology implementation. The temperature of heat sources from these 
industries is in range of 300 degree or less as compared to 500 to 1000 degree Celsius in large 
industries6 (Bureau of Energy Efficiency, India) which limits the application of recovered energy from 
the waste heat stream for useful purposes. Also there is limited knowledge about the application, 
operation and maintenance of the WHR technologies in Bhutan both in the industries as well as in 
government departments.  

c. Institutional: Currently, the Department of Renewable Energy has a mandate to promote energy 
efficiency in industries with limited involvement of the Department of Industries. However, there is 
no specific division in these departments which purely focuses on industrial energy efficiency. Also, 
currently there are no specific institutions which have mandates to support technical standards, 
promote technical knowhow, conduct research and development and promote markets. In addition, 
there is also limited availability of service providers such as energy auditors in the country. Within the 
industries also, there are no energy management cells to assess energy efficiency opportunities.  

d. Market: Industries, financial institutions, technology suppliers and policy makers have limited 
information about the market size and potential of suitable WHR technologies in manufacturing 
industries of Bhutan. Also, there are no demonstration projects implemented in the country which 
can provide relevant information to the market players regarding technology application and 
deployment.  

 
3.2.4 Enabling measures  

Based on intensive discussions with experts, extensive secondary research as well as international experience, 
measures for building an enabling environment for development and diffusion of the technology in a way to 
overcome the above barriers have been identified. These measures include: 

3.2.4.1 Economic and financial measures 

· Capital subsidies for purchase of equipment, energy audit and detailed project report preparation. 
International climate finance can be utilized in this regard.   

· Fiscal incentives such as accelerated depreciation and reduced import duty of WHR project equipment 

                                                                 
6 http://www.beeindia.in/energy_managers_auditors/documents/question_bank/2.8_Waste_Heat.pdf  

http://www.beeindia.in/energy_managers_auditors/documents/question_bank/2.8_Waste_Heat.pdf
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· Easy access to capital through dedicated low interest credit lines from international development banks 
· Creation of credit risk guarantee and venture funds to enhance finance flow using public fund and 

international funds. These funds could be created under the Renewable Energy Development Fund as 
proposed under the draft renewable energy policy of Bhutan.  

3.2.4.2 Non financial measures 

Various measures that could be implemented in Bhutan to overcome some of the impending non-financial 
measures are: 

a) Policy and regulatory measures 

· Develop a national level energy efficiency policy for promoting energy efficiency in industries in 
Bhutan. The Department of Renewable Energy of Bhutan has initiated this process recently with 
an energy efficiency baseline study of the entire country with support from the UNDP, Bhutan.  

· Create an energy efficiency fund as a part of the Renewable Energy Development Fund proposed 
under the draft renewable energy policy. Such funds can also be created under the economic 
development policy of Bhutan. This can be done by the Ministry of Economic Affairs, Bhutan 
through its Department of Renewable Energy and Department of Industries.  

· Develop specific energy consumption guidelines for industries.  This can be done by the Bhutan 
Standards Bureau in consultation with Department of Renewable Energy and Department of 
Industries.  

b) Institutional measures 

· Strengthen existing institutions to promote energy efficiency in industries and application of waste 
heat recovery technologies. In this context, the research and development division under the 
Department of Renewable Energy and Department of Industry can be strengthened by enhancing 
their knowledge base and providing them with adequate resources. In addition, the College of 
Science and Technology, Bhutan can also be promoted as the lead academic institution to carry 
out relevant research and development work in energy efficiency.  

· Enhance coordination among various departments as there are certain overlaps in mandates 
regarding promoting energy efficiency in industries. Currently, the Department of Renewable 
Energy has an energy efficiency division which interacts with department of industries for 
developing strategies for promoting energy efficiency and renewable energy in Bhutan. In long 
term, a separate energy efficiency department can also be formed under the Ministry of Economic 
Affairs.  

· Collaboration with reputed international technology providers and research institutions  

c) Market support and technical measures 

· Conduct potential assessment and benefit cost analysis studies of WHR technologies using 
preliminary walk through audits and detailed investment grade audits of industries.  

· Generate awareness by facilitating technology supplier and industry interactions through 
technology exhibitions, trade shows, workshops and conferences.  

· Set up demonstration projects of waste to heat recovery technologies to provide relevant 
information to market players and policy makers.   

· Capacity building and training programs for industries, operators and energy auditors for proper 
assessments, implementation and operation and maintenance of WHR technologies.  
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3.2.5 Proposed Action Plan for Waste Heat Recovery  

In order to develop a most relevant action plan for deployment and diffusion of waste heat recovery 
technology in Bhutanese industries focused sector specific roundtable discussions were held in Thimphu, 
Bhutan at NEC. The roundtable participants consisted of sectoral experts and representatives from Association 
of Bhutanese Industries and Department of Renewable Energy, Ministry of Economic Affairs, Bhutan. Through 
a technology specific presentation, the roundtable had intensive discussions, which focused on following 
aspects: 

- Overview of industrial sector- discussions were held on relevant institutions, stakeholder networks, 
policies, acts and regulations governing the sector and likely to facilitate diffusion of waste heat 
recovery 

- General sector barriers and measures- this brought forward discussions on general profile of barriers 
faced in the industries sector and the kind of measures that are needed to overcome them.  

- Defining the technology domain: special focus was given to discussion in terms of defining the 
technology in a most relevant way given the national circumstances of Bhutan  

- Targets for technology transfer and diffusion- specific targets were identified for diffusion of waste 
heat recovery technology. These were based on government plans and documents, particularly the 
11th FYP and any on-going or planned government programme for diffusion of these varieties.  

- Barriers to diffusion of waste heat recovery technology- barriers as identified in Part II of the TNA 
report, were again revisited along with specific enabling measures to overcome them.   

- Proposed Action Plan Framework for Technology diffusion- a draft action plan framework was 
presented and discussed in detail to aggregate and rationalize the measures identified to develop 
national capacities for acceleration of technology diffusion. The discussion also prioritized and 
characterized measures for technology diffusion for a national action plan along with estimates of 
possible technology investment costs.  

Based on discussions held at the roundtable, a revised national strategy/action plan was prepared and sent to 
roundtable participants, especially to the Ministry, for review and comments. Based on which a final prioritized 
action plan along with national strategy was prepared.  

The section brings together the Action Plan which is reflective of the national priorities as those highlighted in 
the Government of Bhutan Plans, such as the 11th FYP as well as those felt most urgent by TNA Taskforce 
members and Bhutanese experts.  

The Action Plan and thereby the national strategy formulation for the diffusion of waste heat recovery is 
reflective of national priorities. The budgets of each of these action points are those provided by the 
Ministries.  

To promote energy efficiency through the WHR in manufacturing industries, it is essential to incorporate 
policies and measures that take industries through path of energy efficient development.  The key measures 
required for diffusion of WHR technologies in Bhutan include the following:  

- Detailed Feasibility Studies of available WHR potential across iron & steel and Ferro alloys industries - 
This is a market support measure which will enable various stakeholders including industries, 
government, financial institutions, and technology providers to develop necessary strategies for WHR 
implementation. 
 

- Financial and Fiscal Incentives – This financial measure will make the projects economically attractive 
for industries, investors and technology suppliers to invest and promote sustainable development.   
 

- Capacity Building and Awareness Generation – This measure is needed to demonstrate the potential 
and successful application of WHR technologies in Industries. This action will promote accelerated 
diffusion of the technology in the country.   
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- Develop Energy Efficiency Policy – This measure is required to enhance industry focus and inform 
market players regarding the strategy of government to promote waste heat recovery as a means for 
industrial energy efficiency.  
 

- Strengthen Institutions – The Government need to create enabling institutions for setting up WHR 
projects in Bhutan. By strengthening institutions, government will create a single window of all 
information required for long term support. 
 

- Set-up Pilot Projects - For demonstrating financial and non-financial benefits to industry participants 
and uncover any barriers in large scale implementation  

a) Aggregation and rationalization of measures identified for technology acceleration 

The list of measures identified for formulation of a national strategy to accelerate the development and 
transfer of technologies can be seen in Table 10 below. 

Table 10: Measures for strategy formulation for Waste Heat Recovery  

  

* Note: This table illustrates for a strategy of acceleration measures according to letters of each square, using 
the timescale for completion of an action, where:  

Strategic measure Accelerating 
innovation 
RD&D 

Accelerating 
deployment 

Accelerating 
diffusion 

Economic and Financial Measure  

Designing Financial and fiscal incentives for 
promotion of waste heat recovery technology in 
industries  

X X X 

Non Financial Measures 

Institutional 

Strengthen institutions for promotion of WHR 
technology in Bhutan 

X X X 

Policy, Legal and regulatory 

Develop Energy Efficiency Policy X X X 

Market  

Set up Pilot Projects    XX  XX 

Technical 

Detailed Feasibility Study of available WHR 
potential across iron & steel and ferro alloys 
industries 

X X X 

Awareness and information generation  

Capacity building and awareness generation  XX XX 
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- Letter “X” refers to measures which need to be started in the short term and carried out within the next five 
years; 

- Letter “XX” refers to measures which can be completed in up to 10 years; 

- Letter “XXX” refers to measures longer-term measures which can be planned for completion within 15 years 
from the current date and also will be used for other technologies below.    

b) Prioritization and characterization of technology acceleration measures for a national plan 

Based on the barriers and the enabling measures required for deployment and diffusion of WHR in Bhutanese 
industries, the key action points that are essential and immediate are described in Table 11. These action 
points are organized in priority, in order to convey the importance of actions required. 

The proposed measures are aligned with the 11th Five Year Plan of Royal Government of Bhutan to ensure that 
these measures receive required policy and funding support of the Government.  

For implementation of these measures, Department of Industries and Department of Renewable Energy under 
the Ministry of Economic Affairs will be the lead agencies ensuring action against each of these.  

Currently there is lack of understanding amongst the Bhutanese industries on the potential of the WHR 
technology and its applicability in Bhutan. Thus, as a first step it is crucial to undertake a detailed feasibility 
study of available WHR potential across iron & steel and ferro alloys industries. Along with this, in order to 
build the market for the technology it is important to undertake the needed capacity building and awareness 
generation of the industries. For this, related workshops, seminars, exposure visits to other countries are 
proposed for the industries in Bhutan. In order to introduce a new technology in the current system of 
industries in Bhutan, it is essential that the policies and regulations are in support of such action. Thereby it is 
proposed to develop an energy efficiency policy for Bhutan, to enhance focus and inform market players 
regarding the strategy of government to promote waste heat recovery as a means for industrial energy 
efficiency. Along with an enabling policy environment, in order to make the projects economically attractive 
for industries, investors and technology suppliers it is important to make provisions for suitable financial and 
fiscal incentives. In order to take advantage of a favourable policy and implement the financial and fiscal 
incentives it is also important to strengthen existing institutions. The R&D Division in the Department of 
Renewable Energy, Energy efficiency cell in Department of Industries and College of Science and Technology, 
Bhutan are some of the institutions for which capacity building and increasing their manpower are essential 
for effective diffusion of WHR in the country. And finally, in order to built the confidence of the industries in 
the technology it has been proposed to undertake suitable pilot projects to demonstrate the technology. This 
will help demonstrate financial and non-financial benefits to industry participants and uncover any barriers in 
large scale implementation.  

The importance of each action point along with the timelines and activities, agencies responsible, potential 
costs along with indicators of success are defined in Table 11 below.  
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Table 11: Technology Action Plan based on measures identified for technology acceleration (in priority) for Waste Heat Recovery 

S.N
o 

Measure  

(grouped 
under core 
elements) 

Why is it 
important? 

 

Who 
should do 
it? 

 

How should they do 
it? 

 

Time
-
scale 

Monitorin
g, 
reporting 
and 
verificatio
n for 
measure 

Indicators of 
Success 

Estimate
d costs 

(*1000 
USD) 

Potential 
Risks 

Potential 
funding 
sources 

1 Market 
support 
and 
technical 
measure:  

Detailed 
Feasibility 
Study of 
available 
WHR 
potential 
across iron 
& steel and 
ferro alloys 
industries  

To inform 
policy 
developers, 
industries, 
financial 
institutions, 
technology 
suppliers and 
other market 
players 
regarding the 
market 
potential of 
WHR 
technologies in 
Bhutan.  

To assess the 
overall energy 
savings and 
emission 
reduction 
potential using 
WHR 
technologies in 
industries.  

Departmen
t of 
Renewable 
Energy  

 

 

- Preliminary 
investment grade  
audits with help of 
certified industrial 
energy auditors 
having audit 
experience in Iron 
and Steel industry 
to assess 
o Energy 

consumption 
baseline in 
industries 
across the 
country 

o Existing 
technology use  

o Assessment of 
waste heat 
generated 

- Studies to assess 
suitable technology 
options for the scale 
relevant to 
Bhutanese 
industries based on 
techno-economic 

2013-
2014 

Department 
of 
Renewable 
Energy and 
Department 
of Industries 

A publicly 
available report 
on Waste Heat 
Recovery 
potential in 
Bhutanese 
Industries.  

A list of industries 
where potential 
projects on WHR 
can be 
implemented 

100 Due to 
limited local 
capacity, 
internationa
l experts 
may be 
required 
which could 
result in 
higher cost 
for the 
study.  

Green 
Climate Fund; 
GEF Least 
Developed 
Country 
Fund; 
International 
Climate 
Initiative; 
Fast Start 
Finance; 
Global Energy 
Efficiency and 
Renewable 
Energy Fund; 
Nordic 
Climate 
Facility; 
World Bank 
Clean 
Technology 
Fund;  

NAMA for 
energy 
efficiency 
sector can be 
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feasibility analysis 
- Assessment of 

financial and 
technical 
capabilities of 
industries 

prepared 
which can 
include WHR 
as a key clean 
technology 
option and 
access 
finance under 
unilateral, 
bilateral and 
credited 
NAMAs.  

2 Market 
support 
and 
technical 
measure:  

Capacity 
building 
and 
awareness 
generation 

To 
demonstrate 
viability and 
successful 
application of 
WHR 
technologies in 
Industries.  

Departmen
t of 
Renewable 
Energy, 
Departmen
t of 
Industries 

- The DRE and DoI 
organize various 
events and 
programs with 
support from 
industry bodies such 
as Bhutan Industry 
Association and 
Bhutan Chamber of 
Commerce and 
Industries 

- 2-3 Exposure visit to 
industries where 
WHR has been 
implemented. The 
potential sites could 
be in India and 
South East Asian 
countries including 
Indonesia, Thailand 
and Philippines 

- One Technology 
Exhibition and Trade 

2013-
2015 

Department 
of Industries 
and 
Department 
of 
Renewable 
Energy 

Department of 
Industry and 
Department of 
Renewable 
Energy publishes 
proceedings and 
learning from 
events in their 
websites. 
Relevant 
information also 
published in 
Bhutan Chamber 
of Commerce and 
Industries and 
Bhutan Industry 
Association’s 
websites 

100 Low 
participatio
n of 
industries 
as energy 
efficiency is 
not directly 
linked to 
financials. 
Policy 
support is 
essential to 
generate 
the overall 
importance 
of energy 
efficiency 
for the 
sector and 
country.  

Same as 
above 
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Show in Bhutan 
inviting regional 
technology 
suppliers and 
manufacturers 

- Workshops and 
conferences in 
Bhutan and other 
countries on 
application and 
importance of WHR 
in Industries 

3 Policy and 
regulatory 
measure:  

Develop 
Energy 
Efficiency 
Policy  

To enhance 
focus and 
inform market 
players 
regarding the 
strategy of 
government to 
promote waste 
heat recovery 
as a means for 
industrial 
energy 
efficiency 

 

Develop 
guidelines on 
specific energy 
consumption 
for energy 
intensive 
industries 

Departmen
t of 
Renewable 
Energy  

 

 

- Analysis of existing 
policies and 
regulation in Bhutan 

- Analysis of policies 
in other countries 
targeted towards 
promoting WHR 

- Develop draft policy 
and guidelines and 
request for public 
comments 

- Seek approval by 
Cabinet 

2013-
2015 

National 
Environmen
t 
Commission
, Ministry of 
Economic 
Affairs 

Strategies to 
promote WHR in 
industries 
included in 
Energy Efficiency 
Policy of Bhutan. 
Guidelines for 
specific energy 
consumption for 
industries 
developed and 
published in 
Department of 
Renewable 
Energy’ website.  

100 The policy 
may not be 
ready 
within the 
stipulated 
time period 
due to 
limited 
institutional 
capacity 
and slow 
process of 
policy 
formulation  

UNDP is 
already 
supporting an 
energy 
efficiency 
baseline 
study in 
Bhutan. More 
funds can be 
budgeted 
along with 
some co-
financing 
from 
government 
budget. In 
addition, 
international 
funds 
providing 
technical 
assistance 
grant to LDCs 
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 can also be 
approached 
for funding.  

4 Economic 
and 
financial 
measure:  

Design 
Financial 
and fiscal 
incentives 

To make the 
projects 
economically 
attractive for 
industries, 
investors and 
technology 
suppliers 

Departmen
t of 
Industries 
and 
Departmen
t of 
Renewable 
Energy 

· Under the economic 
development policy 
create a renewable 
energy fund having a 
defined outlay for 
promoting WHR 
projects. The fund 
could be used for 
providing various 
financial incentives.  

· Using the domestic 
fund and 
international funds 
following incentives 
could be provided:  
o Capital subsidies 

for  DPR 
preparation, 
energy audit and 
equipment cost 

o Fiscal incentives 
such as 
accelerated 
depreciation and 
reduced import 
duty for 
procurement of 
WHR project 
equipment  

o Easy access to 
capital through 
dedicated low 

2014-
2016 

Ministry of 
Economic 
Affairs 

Incentives 
included in 
energy efficiency 
policy of Bhutan 
and schemes to 
promote WHR 
announced by 
DRE and DoI.  

100 Financial 
support 
required for 
WHR 
projects 
may be very 
high and 
government 
may not 
approve all 
the fiscal 
and 
financial 
incentives. 
Accessing 
necessary 
internationa
l funding 
may take 
more time 
than 
envisaged.  

Credit lines 
for energy 
efficiency are 
currently 
being 
provided by 
KfW, World 
Bank and 
ADB among 
others in 
developing 
countries. In 
addition, 
agencies 
which finance 
private sector 
can also be 
potential 
source of 
funding. 
These may 
include IFC, 
DEG and 
other private 
equity firms 
in the region 
primarily in 
India.  
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interest credit 
lines  

o Creation of credit 
risk guarantee 
and venture 
funds to enhance 
finance flow  

· Incentives and 
schemes designed 
based on detailed 
techno-economic 
feasibility study and 
investment grade 
audits 

5 Institutiona
l measure:  

Strengthen 
institutions 

To create 
enabling 
institutional 
framework for 
setting up 
WHR projects 
in Bhutan 

Ministry of 
Economic 
Affairs 

· Strengthen existing 
institutions by 
increasing resources 
and building their 
capacity. Targeted 
institutions could be  
o R&D Division in 

the 
Department of 
Renewable 
Energy and  

o Energy 
efficiency cell in 
Department of 
Industries 

o College of 
Science and 
Technology, 
Bhutan 

· Enhance coordination 
between various 
departments by 

2013-
2015 

 Ministry of 
Economic 
Affairs 

An expert core 
committee 
focusing on 
promoting energy 
efficiency in 
industries created 
under the 
Ministry of 
Economic Affairs 
having members 
from DoI, DRE 
and other 
technology and 
finance experts. 
The committee 
would develop 
programs and 
schemes to 
promote WHR in 
industries. It will 
also develop 

100 This 
measure 
depends 
heavily on 
policy 
environmen
t for 
promoting 
energy 
efficiency in 
Bhutanese 
industries 

This could be 
funded under 
government’s 
appropriated 
budget with 
support from 
UNDP’s fund 
for promoting 
energy 
efficiency and 
other 
international 
technical 
assistance 
grants as 
mentioned 
above.  
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creating an inter-
departmental expert 
committee promoting 
industrial energy 
efficiency in the 
country 

· Establish collaboration 
with international 
technology providers 
and technology 
research/academic 
institutions 

· Develop programs for 
training individuals for 
becoming energy 
auditors/managers. In 
order to build 
domestic capacity to 
undertake energy 
audits/management.  

resource plans for 
strengthening the 
existing 
institutions.  

 

In long run, this 
committee could 
form the basis for 
creating a 
separate energy 
efficiency 
department 
under Ministry of 
Economic Affairs. 
Currently, energy 
efficiency is 
mandate of 
Department of 
Renewable 
Energy.  

 

A special cell in 
College of Science 
and Technology 
created with 
support from a 
reputed 
international 
research/academi
c institute. The 
cell would work 
on industrial 
energy efficiency 
and provide 
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technology 
research support 
to government 
and private 
sector. 

 

A pool of energy 
auditors 
developed in the 
country 

6 Market 
support 
and 
technical 
measure:  

Set up Pilot 
Projects 

For 
demonstrating 
financial and 
non-financial 
benefits to 
industry 
participants 
and uncover 
any barriers in 
large scale 
implementatio
n  

Departmen
t of Energy 

· Identify suitable 
industry and 
technology provider 

· Develop detailed 
project report and 
implementation plan 

· Access international 
finance for setting up 
the projects 

· Develop 
communication and 
outreach program 

2014-
2015 

Department 
of 
Renewable 
Energy 

One pilot project 
successfully 
implemented  

300 Pilot 
projects 
may be 
associated 
with 
technology 
performanc
e and 
financial 
risks 

The pilot 
project can 
be funded by 
funding 
sources as 
mentioned 
above. 
Additionally, 
there are 
many WHR 
technology 
manufacturer
s and ESCOs 
which can 
provide 
partial 
funding. 
Funding 
opportunities 
under NAMA 
also exist for 
this measure.  



Technology Action Plan Report  

Kingdom of Bhutan 

 
 

54 

c) Finalizing national strategy 

Based on priority technology action plans in the sub-sectors, a national strategy and action plan for the 

Waste Heat Recovery targets are presented in Table 12. 

Table 12: National Strategy (technology transfer and deployment) for Waste Heat Recovery  

 0-5 
years 

5-10 
years 

10-15 
years 

Medium-scale, short to medium term technology     

Waste Heat Recovery      

Detailed Feasibility Study of available WHR potential across iron 
& steel and ferro alloys industries  

X   

Capacity building and awareness generation X X  

Develop Energy Efficiency Policy  X   

Design Financial and fiscal incentives X X  

Strengthen institutions X X  

Set up Pilot Projects X   

 

 

*****************


