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I. INTRODUCTION 
 
1. The knowledge and support technical assistance (TA) will support developing member 
countries (DMCs) of the Asian Development Bank (ADB) to improve energy efficiency, mitigate 
the risks of virus transmission, and ensure safe working conditions in public buildings by deploying 
efficient, clean, and smart centralized air-conditioning (CAC) systems. The TA team will assess 
the energy efficiency and virus transmission risks of CAC systems; make appropriate 
recommendations; and pilot the operation of smart, energy efficient, and disease resilient CAC 
systems in selected DMCs.1 
 
2. The TA is consistent with ADB’s Strategy 2030, particularly operational priority 1 
(addressing remaining poverty and reducing inequalities) through its emphasis on addressing 
human development and better health for all; operational priority 3 (tackling climate change, 
building climate and disaster resilience, and enhancing environmental sustainability); and 
operational priority 4 (making cities more livable).2 The TA is included in the 2020 Management-
approved results-based work plan of the Sustainable Development and Climate 
Change Department.3 
 

II. ISSUES 
 
3. Inefficient air-conditioning systems in public buildings. Air-conditioning is a basic 
service in many cities of DMCs, accounting for up to 50% of energy consumption in public 
buildings. If advanced air-conditioning systems with energy-saving technology are used in 
combination with demand-side management in buildings, energy savings of 25%–45% are 
possible.4 The low energy efficiency of air-conditioning systems is mainly due to old equipment 
and a lack of proper operation and regular maintenance. CAC systems integrated with smart 
digital control technology can collect indoor and outdoor air temperature, humidity, air pressure, 
and thermal load readings at different points of the buildings to optimize system efficiency. Such 
systems automatically adjust the operation parameters to achieve high energy efficiency. Efficient 
CAC systems reduce operational costs and decrease energy consumption, thereby contributing 
to climate change mitigation. ADB has implemented numerous energy efficiency projects, but they 
rarely focus on air-conditioning.  
 
4. Airborne transmission of coronavirus disease. The risk of transmitting the coronavirus 
disease (COVID-19) through CAC systems in public buildings has become a major concern during 
the pandemic. According to research studies, the virus can survive in the air for several hours in 
fine particles known as aerosols.5 Another study indicated that droplet transmission was prompted 
by air-conditioned ventilation. 6  The American Society of Heating, Refrigerating and Air- 
Conditioning Engineers advised that “transmission of coronavirus through the air is sufficiently 
likely that airborne exposure to the virus should be controlled. Changes to building operations, 

 
1  Before any TA activity starts in the territory of a participating DMC, ADB will secure a written confirmation from such 

DMC that the government does not object to ADB financing the proposed TA.  
2  ADB. 2018. Strategy 2030: Achieving a Prosperous, Inclusive, Resilient, and Sustainable Asia and the Pacific. 
    Manila. 
3  The TA first appeared in the business opportunities section of ADB’s website on 23 July 2020. 
4  US Department of Energy. Air-Conditioning. https://www.energy.gov/energysaver/home-cooling-systems/air-

conditioning.   
5  Neeltje. van Doremalen et al. 16 April 2020. Aerosol and Surface Stability of SARS-CoV-2 as Compared with SARS-

CoV-1. The New England Journal of Medicine. 382:1564-1567.  
6  Lu J et al. 2020. COVID-19 Outbreak Associated with Air Conditioning in Restaurant. Emerging Infectious Disease 

Journal. 26 (7):1628-1631.  
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including the operation of heating, ventilating, and air-conditioning systems can reduce airborne 
exposures.” 7 On 9 July 2020, the World Health Organization updated its guidelines on COVID-
19 prevention to highlight the risk of airborne transmission.8  
 
5. Centralized air-conditioning systems and indoor air hygiene. CAC systems 
commonly use recirculated air (70%), mixed with fresh air (30%) in public buildings. Air filtration 
components of standard CAC systems are not effective in filtering viruses and other pathogens, 
creating a high risk that recirculated air inside public buildings and other closed spaces can spread 
COVID-19 and other airborne viruses and bacteria. In many DMCs, this risk is higher because of 
poor hygiene practices, including the use of old air-conditioning equipment, lack of regular 
maintenance, and overcrowding in closed spaces. Furthermore, government institutions and 
operators of public buildings generally lack the awareness and capacity to deal with these risks. 
Certain basic operational procedures should be followed, including regular maintenance, cleaning, 
disinfection; adjusting recirculated air ratio; and air filtration. Moreover, the role of CAC systems 
in controlling virus transmission should be part of a broader multimodal infection control strategy 
in public buildings. Therefore, an urgent need exists to build (and/or retrofit) disease resilient and 
energy efficient CAC systems in both the short term and the long term. 
 
6. High-efficiency CAC systems have three main indicators: (i) refrigeration effect, (ii) indoor 
air quality, and (iii) energy efficiency. Proper design and operation of CAC systems can prevent 
virus transmission through advanced solutions and technologies such as high-efficiency 
particulate filtration, proper humidification, and ultraviolet air purification to reduce airborne 
contaminants while achieving optimum room temperature and humidity. These technologies can 
be integrated with smart digital control systems to reduce energy consumption and disease 
transmission risks associated with operating CAC systems. 
 
7. Additionally, CACs rely heavily on hydrofluorocarbons, a greenhouse gas potentially 
thousands of times more potent than carbon dioxide, for cooling. Proper management of 
hydrofluorocarbons through restriction and prohibition; development of substitutes; and harmless 
treatment is critical to addressing greenhouse gas emissions from CACs.9 
 

III. THE TECHNICAL ASSISTANCE 
 
A. Impact and Outcome 
 
8. The TA is aligned with the following impact: disease resilient clean energy development 
in DMCs promoted. 10 The TA will have the following outcome: deployment of CAC systems that 
meet energy efficiency and indoor air hygiene needs increased.11 
 
B. Outputs, Methods, and Activities 
 
9. Output 1: Knowledge on energy efficiency and virus transmission risks of 
centralized air-conditioning systems in typical public buildings improved. Based on 

 
7  Kerri O’Brien. Ultraviolet lights and HVAC improvements to fight COVID-19. https://www.wric.com/news/taking-

action/ultraviolet-lights-and-hvac-improvements-to-fight-covid-19/.   
8  World Health Organization. 9 July 2020. Transmission of SARS-CoV-2: Implications for Infection Prevention 

Precautions. Scientific Brief. Geneva.  
9  The Initiative on Fluorocarbons Life Cycle Management (IFL) was launched at the United Nations Climate Change 

Conference (COP25) in Spain in December 2019, initiated by Ministry of Environment of Japan.   
10 Defined by TA. 
11 The design and monitoring framework is in Appendix 1. 
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literature review and historic operation data of CAC systems in selected public buildings in DMCs, 
the TA team will assess indoor air pollution and virus transmission risks as well as energy 
efficiency in public buildings. All assessments will be tailored to the selected pilot public buildings 
in DMCs. Corrective and preventive measures will be formulated based on this risk assessment. 
An assessment of hydrofluorocarbon life-cycle assessment will also be conducted. Suggestions 
for energy efficiency, virus transmission risks and greenhouse gas management in CAC systems 
based on these assessments will be shared with DMCs via the ADB website.  
 
10. Output 2: Innovative centralized air-conditioning systems using digital 
technologies demonstrated. Three pilots will be installed in public buildings of selected DMCs. 
Selection of DMCs will be based on the epidemic situation, weather conditions, and demand for 
the TA output. The pilot CAC systems will combine artificial intelligence control-enabled 
technology and smart components to improve efficiency and promote health objectives. The pilot 
CAC systems will incorporate high-efficiency filtration and ultraviolet sterilization technology12 to 
eliminate and prevent the spread of viruses. The pilot projects will be replicable to upgrade or 
construct clean and efficient CAC systems in DMCs. This output will also design the operational 
specifications and procedures for CAC system operation under three different scenarios: during 
pandemic, back-to-work, and normal. The TA will analyze how to use digital technology to 
automatically adjust CAC operating parameters according to the mix of indoor and outdoor 
environment parameters; and how to seamlessly switch between the operation modes to balance 
hygiene and energy savings under different scenarios. Recommendations on CAC hygiene 
standards and a manual for design, operation, and maintenance of CAC systems will be prepared 
and shared with DMCs via the ADB website. 
 
11. Output 3: Awareness on energy conservation and containing indoor virus 
transmission enhanced. Under this output, knowledge produced under the TA, including 
operational experience from the pilot projects, will be disseminated via ADB’s website, and 
awareness and capacity to prevent and contain indoor virus transmission through cleaner and 
more efficient CAC systems will be enhanced. Training workshops, including online trainings and 
webinars, will be conducted for relevant government institutions;13 operators of public buildings; 
and other public, private and nongovernment organization stakeholders.  
 
C. Cost and Financing 
 
12. The TA is estimated to cost $1,000,000, of which (i) $500,000 will be financed on a grant 
basis by the High-Level Technology Fund14 and (ii) $500,000 will be financed on a grant basis by 
Clean Energy Fund 15  under the Clean Energy Financing Partnership Facility, both to be 
administered by ADB. The key expenditure items are listed in Appendix 2. 
 
13. The use of the High-Level Technology Fund for this TA will follow the plan submitted and 
approved by the HLT Fund Steering Committee following the Implementation Guidelines of the 
HLT Fund. The eligible expenditures for the HLT Fund include, but not limited to, consulting 
services, goods, works, and plants, for project identification and development, project preparation, 
project implementation and operation, as stated in its Implementation Guidelines.16  

 
12  Centers for Disease Control and Prevention. Decontamination and Reuse of Filtering Facepiece Respirators.   

https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/archived-decontamination-reuse-respirators.html.   
13  Government institutions include air-conditioning industry standard setting associations, air-conditioning product 

quality management departments, and operation and maintenance organizations.  
14 Financing partner: the Government of Japan. 
15 Financing partners: the governments of Australia, Norway, Spain, Sweden, and the United Kingdom.   
16  ADB. 2019. Implementation Guidelines for the High-Level Technology Fund (revised as of May 2019). Manila.  
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14. Resources from the Clean Energy Fund will be used to finance operational expenses 
related to eligible projects in the form of foreign exchange and/or local expenditures for goods, 
works, and services from ADB member countries following ADB’s guidelines and procedures.17  
 
D. Implementation Arrangements 
 
15. ADB will administer the TA. The Energy Sector Group under the Sustainable Development 
and Climate Change Department will select, supervise, and evaluate consultants; organize an 
innovation challenge (competitive grant selection procedure) to procure the firms that will 
implement the pilot systems; and organize workshops. During the implementation of the TA, 
gender equality will be considered with at least 10% jobs provided for women. A monitoring and 
evaluation plan will be conducted to help measure the progress and achievement of the TA 
objectives. The Energy Sector Group will consult the Health Sector Group and operations 
departments during each stage of TA implementation. The implementation arrangements are 
summarized in the table. 
 

Implementation Arrangements 
Aspects Arrangements 
Indicative implementation period September 2020–December 2021  
Executing agency ADB, Sustainable Development and Climate Change Department   
Consultants To be selected and engaged by ADB  

Individual: individual 
selection 

International 
expertise (14 
person-months) 

$230,000.00 

Individual: individual 
selection 

National expertise 
(24 person-
months) 

$190,000.00 

Procurement a To be procured by ADB 
Pilot project Competitive grant 

selection 
procedure  

$295,000.00 

Disbursement The TA resources will be disbursed following ADB's Technical 
Assistance Disbursement Handbook (2020, as amended from time 
to time). 

Asset turnover or disposal 
arrangement upon TA completion 

When the TA is completed, ADB consultant will promptly turn over 
any purchased equipment to the respective DMC governments or 
dispose of these. Consultant will then submit a certificate of turnover 
or disposal to the recipient DMC.  

ADB = Asian Development Bank, DMC = developing member country, TA = technical assistance. 
a Procurement Plan (accessible from the list of linked documents in Appendix 3). 
Source: ADB. 
 
16. Consulting services. ADB will engage the consultants following the ADB Procurement 
Policy (2017, as amended from time to time) and its associated project administration instructions 
and/or staff instructions.18  
 

 
17  ADB. 2007. Clean Energy Financing Partnership Facility: Establishment of the Clean Energy Fund and Clean Energy 

Trust Funds. Manila. 
18  Terms of Reference for Consultants (accessible from the list of linked documents in Appendix 3). 
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17. Pilot testing of project approach. The TA project will use an “innovation challenge” and 
lessons from previous energy sector innovation challenge for pilot testing.19 Innovation challenge 
will follow Competitive Grant Selection Procedure20 and Selection Criteria21.  After a detailed 
proposal has been selected by ADB, the relevant DMCs will be requested to provide their no-
objection letter to the pilot tests and/or proof of concepts to be undertaken under TA. The 
participating DMCs may be provisionally identified at the expression-of-interest stage by the high-
level CAC technology providers and will be specified for each development challenge in the 
proposal received following the Call for Proposals. The indicative list of countries participating in 
the pilot projects includes India, Pakistan, the Philippines, Thailand, and Sri Lanka based on their 
respective epidemic situations, weather conditions, and demand for the TA output; the final 
selection will draw on innovation challenge results. Pilot projects and sites will be selected in 
consultation with ADB operations departments, DMC governments, and other stakeholders. The 
Energy Sector Group will conduct project implementation, supervision, and monitoring following 
ADB’s standard policies, procedures, and guidelines, including consulting services and 
procurement, social and environmental safeguards, financial management and reporting, and 
anticorruption and governance. Three advanced CAC systems will be deployed to meet energy 
efficiency and hygiene requirements in public buildings in selected DMCs; Individual consultants 
will assess the pilot testing. ADB will decide whether to replicate of the pilot systems in other 
DMCs depending on the performance of the pilot systems and willingness of DMCs. During TA 
implementation, the Partner Fund Division, Sustainable Development and Climate Change 
Department, and relevant fund managers will assist in financing monitoring, advising TA 
implementing team, and capturing lessons. The activities to be undertaken will not result in any 
potential adverse environmental and/or social impacts.22  
 
18. ADB’s procurement. Procurement will follow the ADB Procurement Policy (2017, as 
amended from time to time) and Procurement Regulations for ADB Borrowers (2017, as amended 
from time to time).23  
 
19. Social media and websites. All deliverables and information gained from the TA project 
will be shared with DMCs via ADB’s website. Websites and social media developed and funded 
by TA will follow the Guidelines on Social Media at ADB and the Branding Tool Kit.24  
 
 

IV. THE PRESIDENT'S DECISION 
 
20. The President, acting under the authority delegated by the Board, has approved 

(i) ADB administering a portion of technical assistance not exceeding the equivalent 
of $500,000 to be financed on a grant basis by the High-Level Technology Fund, 
and 

(ii) ADB administering a portion of technical assistance not exceeding the equivalent 
of $500,000 to be financed on a grant basis by the Clean Energy Fund under the 
Clean Energy Financing Partnership Facility, 

both for the Regional Support to Build Disease Resilient and Energy Efficient Centralized 
Air-Conditioning Systems, and hereby reports this action to the Board. 

 
19  ADB. 2019. Support for Innovation and Technology Partnerships in Asia and the Pacific—Subproject 2: Energy 

Sector High-Level Technology Application. Manila. 
20  Competitive Grant Selection Procedure (accessible from the list of linked documents in Appendix 3). 
21  Selection Criteria (accessible from the list of linked documents in Appendix 3). 
22  Pilot Testing of Project Approach (accessible from the list of linked documents in Appendix 3).  
23  Procurement Plan (accessible from the list of linked documents in Appendix 3). 
24  ADB. 2015. Guidelines on Social Media at ADB. Manila. and ADB. 2014. Branding Tool Kit. Manila. 
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DESIGN AND MONITORING FRAMEWORK 

 
Impact the TA is Aligned with 
Disease resilient clean energy development in DMCs promoteda 

Results Chain 
Performance Indicators with 

Targets and Baselines 
Data Sources and 

Reporting Mechanisms Risks 
Outcome    
 
Deployment of 
centralized air- 
conditioning 
systems that meet 
energy efficiency 
and indoor air 
hygiene needs 
increased 
 

 
a. By 2022, at least 10% energy 
consumption per square meter 
of three selected public 
buildings conserved (2019 
baseline: 0) 

 
a. Certification by 
professional association 
for energy efficiency 

 
Successful pilots 
may not be scaled 
up because of 
high investment 
costs. 

b. By 2022, the indoor air quality 
of at least 80% area of each 
pilot project meeting hygiene 
standards achieved (2019 
baseline: not applicable) 
 
c. By 2022, at least 1,500 
people benefiting from improved 
centralized air-conditioning 
systems in selected public 
buildings (2019 baseline: 0) 

b. Certification by Ministry 
of Health 

 

 

c. Certification by Ministry 
of Health 

Outputs    
1. Knowledge on 
energy efficiency 
and virus 
transmission risks 
of centralized air-
conditioning 
systems in typical 
public buildings 
improved 

1a. By 2020, one assessment 
report on virus transmission 
risks, energy efficiency and 
hydrofluorocarbon of centralized 
air conditioning systems 
completed and shared. (2019 
baseline:0) 

1a. Completed ADB 
consultant’s assessment 
report posted in ADB 
website 

Lack of historical 
operational data 
of centralized air- 
conditioning 
systems in public 
buildings impacts 
quality of the 
assessment. 

 

Difficulty in 
identifying a 
suitable public 
building delays 
implementation of 
pilot projects. 

 
Uncertainty 
caused by 
COVID-19 
outbreak restricts 
DMCs’ ability to 
support TA 
activities. 

2. Innovative 
centralized air- 
conditioning 
systems using 
digital technologies 
demonstrated 

2a. By 2021, one operational 
specifications and procedures 
for smart automated control 
system designed (2019 
baseline: 0) 

2b. By 2021, three pilot systems 
installed and operated in public 
buildings (2019 baseline: 0)  

2a. Manual of operational 
process 

 

 

2b. System handing-over 
certificate  
 

3. Awareness on 
energy 
conservation and 
containing indoor 
virus transmission 
enhanced 

3a. By 2021, one video and 
knowledge product completed 
(2019 baseline: 0) 

3a. Video and knowledge 
product on centralized air- 
conditioning system 

3b. By 2021, at least 50 DMC 
government staff and public 
building operators, with at least 
30% of whom are female 
participants, reported improved  

3b. Workshop materials by 
consultant and evaluation 
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awareness of innovative 
centralized air-conditioning 
systems (2019 baseline: 0) 

  

Key Activities with Milestones 
1.   Knowledge on efficiency and virus transmission risks of centralized air-conditioning systems 

in typical public buildings improved  
1.1 Assessment of virus transmission risks with an information note (end-December 2020) 
1.2 Smart systems for building energy efficiency assessment (end-December 2020) 
1.3 Hydrofluorocarbon life-cycle assessment (end-December 2020) 
 
2. Innovative centralized air-conditioning systems using digital technologies demonstrated 
2.1 Specifications and procedures for pandemic situations (end-March 2021) 
2.2 Specifications and procedures for back-to-work situations (end-March 2021) 
2.3 Specifications and procedures for normal situations (end-March 2021) 
2.4 Integration of high-efficiency particle air filtration with centralized air-conditioning systems 

(September 2021) 
2.5 Installation of automated control system that optimizes energy efficiency and meets hygiene standards 

under different operational conditions (September 2021) 
2.6 Monitoring and assessment of the trial operations, and training manuals prepared (December 2021) 
 
3.   Awareness on energy conservation and containing indoor virus transmission enhanced  
3.1 Online regional training workshops on hygiene standards of centralized air-conditioning 

(December 2020) 
3.2 Online regional workshop on energy efficiency and fluorocarbon life-cycle management 

(December 2020) 
3.3 Training manuals prepared (end-March 2021) 
3.4 Sharing of operational results of pilot centralized air-conditioning systems by ADB website and training 

workshop (December 2021) 
Inputs 
High-Level Technology Fund: $500,000 

Clean Energy Fund under the Clean Energy Financing Partnership Facility: $500,000                                                                                                                 

Assumptions for Partner Financing 
Not applicable 

ADB = Asian Development Bank, COVID-19 = coronavirus disease, DMC = developing member country, TA = technical 
assistance.  
a Defined by TA. 
Source: Asian Development Bank. 
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COST ESTIMATES AND FINANCING PLAN 
($’000) 

 
Item Amount 
A High-Level Technology Funda  
 1. Consultants  

a. Remuneration and per diem 
i. International consultants 
ii. National consultants 

b. International and local travel  
c. Miscellaneous administration and support costs 

2. Training, seminars, and conferences 
    a.   Resource persons remuneration and per diem 
    b.   Travel costs b 
    c.   Venue rental and related facilities 
    d.   Participants’ remuneration and per diem b 
3. Pilot-testing  

a.   Goods c (rental or purchase)  
b.   Works 
c.   Block or performance grants or seed funding 

4. Contingencies 
Subtotal (A) 

 
 

70.00 
50.00 
20.00 

                                                 5.00 
 

10.00 
25.00 
10.00 
10.00 

 
180.00 
100.00 
15.00 
5.00 

500.00 
B Clean Energy Fundd under the Clean Energy 

Financing Partnership Facility  
 

 1. Consultants  
a. Remuneration and per diem 

i. International consultants 
ii. National consultants 

b. International and local travel  
c. Surveys and assessments 
d. Miscellaneous administration and support costs b 

2. Training, seminars, and conferences 
    a.   Resource persons’ remuneration and per diem 
    b.   Travel costs b 
    c.   Venue rental and related facilities 
    d.   Participants’ remuneration and per diem 
3. Contingencies 
Subtotal (B) 

 
 

160.00 
140.00 
60.00 
20.00 
5.00 

 
15.00 
60.00 
20.00 
15.00 
5.00 

500.00 
Total 1,000.00 

Note: The TA is estimated to cost $1,000,000, of which contributions from the High-Level Technology Fund and the 
Clean Energy Fund under the Clean Energy Financing Partnership Facility are presented in the table.  
a Financing partner: the Government of Japan. Administered by the Asian Development Bank. 
b In accordance with the joint memo of ADB’s Budget, Personnel, and Management Systems Department and   

Strategy, Policy, and Partnerships Department dated 26 June 2013, staff travel costs are eligible to be charged to 
the TA budget if (i) the ADB staff acted as resource persons; or (ii) the TA paper clearly specifies and includes 
provision in its cost estimates to provide support services (travel and related costs for secretarial and administrative 
services) to assist with implementation and administration. 

c Goods for pilot testing include equipment, instrument, control system, and auxiliary accessories; and works.  
d      Financing partners: the governments of Australia, Norway, Spain, Sweden, and the United Kingdom. Administered 

by the Asian Development Bank. 
Source: Asian Development Bank estimates. 



Appendix 3 9 

 

LIST OF LINKED DOCUMENTS 
http://www.adb.org/Documents/LinkedDocs/?id=54210-001-TAReport 

 
1. Terms of Reference for Consultants 
2. Pilot Testing of Project Approach 
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