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Source: AR6, Chpat 8: Impacts, Adaptation and Vulnerabilty

https://www.ipcc.ch/report/ar6/wg2/chapter/chapter-8/

https://www.ipcc.ch/report/ar6/wg2/chapter/chapter-8/


Climate change mitigation and adaptation enablers

▪ Technology (sector-wise R &D for appropriate technology, 
technology transfer)

▪ Finance (international/national cooperation, carbon pricing, 
insurance, risk assessment/ transfer mechanisms)

▪ Information (EWS, inclusive decision making)

▪ Capacity building (awareness, community engagement, skills, 
vulnerable people)  

▪ Policy (regulatory frameworks)

▪ Governance 

▪ … …



Linkage of TNA with NAP, NAMA, NDC
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• NDCs: country’s efforts to reduce national emission and 

adapt to CC impacts. NDCs are at core of Paris Agreement 

and the achievement of these long-term goals to keep temp 

rise ideally below 1.50C.

• Of the 190 Parties that submitted an INDC, more than 75 per 

cent mentioned technology. Approximately 25 per cent of 

Annex I Parties referred to technology, generally in the 

context of R&D and innovation to support national action. 

Nearly 140 developing countries mentioned technology 

in their INDCs, representing approximately 95% of all 

developing countries.

• More than 100 developing countries expressed the need 

for international support for technology development 

and transfer to implement their national plans. Nearly 

one-third mentioned specific climate technology needs, 

with one-fifth (26 countries) referring to technology 

needs assessments (TNAs).
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Countries’ commitments
Nationally Determined Contributions (NDCs)

INDCs are post-2020 climate actions COP (countries) intended to take 
under the new international agreement at Conference of the Parties 
(COP21) in Paris in December 2015 - aiming to achieve the long-term goals 
of the Paris Agreement, i.e. to hold the increase in global average 
temperature to well below 2°C, to pursue efforts to limit the increase to 
1.5°C, and to achieve net zero emissions in the second half of this century.

https://unfccc.int/ttclear/tna/ndcs.html 

https://unfccc.int/ttclear/tna/ndcs.html


Climate Technology Needs Assessments [TNAs]

• Understanding climate technology needs is the starting point for effective actions (for mitigation / 

adaptation) on climate change. 

• TNAs strongly emphasized in the Paris Agreement, and they play a central role in the newly agreed 

UNFCCC Technology Framework, which provides overarching guidance to the UNFCCC’s Technology 

Mechanism activities 

TNAs - set of country-driven activities that identify mitigation and adaptation technology 

priorities of developing countries to mitigate greenhouse gases and adapt to adverse impacts of 

climate change
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Regional Centers

• ENDA Energie Environnement 

Développement, Senegal [Africa]

• Fundación Bariloche, Argentina [Latin 

America and Caribbean]

• AIT [Asia], 

• USP (Pacific region)



TNA 
participating 
countries
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What is a climate technology?
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Technology

Hardware 

Software Org-ware

Equipment/product

Know-how Organisation

1) Solar home systems, 

2) Drip irrigation

S: system design, operation 

O: ownership, repair

Early warning system

S: data handling, analysis (Land use planning)

O: institutional setup, decision         

     support

1) New crop rotation 

2) Zero tillage

S: knowledge, 

O: farm management practice

Technology: a piece of equipment, technique, 

practical knowledge or skills for performing a 

particular activity (IPCC, 2000)

Hardware: component of technologies that require the transfer and 
'installation' of physical material from sources outside the targeted 
locality.

Software: …that involve solely the 
transfer of knowledge and/or 
practice

Orgware: … that involve the re-organization or 
establishment of social networks and/or institutions. 



How was it done?

TNA Institutional arrangements for implementation
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Contracting Entity

National TNA Committee

Sectoral / Technology
Work Groups

National 
Consultants 

(Experts)

TNA Coordinator

Experts & Academia

Business

Civil Society

Etc...

Environment

Agriculture

Ministry of 
Energy

National Steering 
Committee

Stakeholders

In Country Global

UNEP / UDP

Regional Center

National TNA Team

Team Facilitators

Analytical Inputs

Resources

Close Cooperation

Outputs



TNA Methodology
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https://tech-action.unepccc.org/tna-methodology/ 

TNA Objectives

1. To identify and prioritise mitigation/adaptation technologies for selected sectors/sub-

sectors 

2. To identify, analyse and address barriers hindering the deployment and diffusion of the 

prioritised technologies including enabling the framework for the said technologies 

3. To articulate, based on the inputs obtained from the two previous steps, a Technology 

Action Plan (TAP) with suggested actions presented in terms of project ideas

https://tech-action.unepccc.org/tna-methodology/


Step 1: Identification and Prioritization
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Objective

‒ to select a few technologies for market analysis and eventual inclusion in the technology action plan

Inputs

• review of existing planning documents (ndc, nap, tna, napa, national communications, energy plans, renewable energy plans, 

etc)

• stakeholder experience and knowledge

• information from technology database (techwiki)

• multi criteria analysis (MCA) conducted by groups of informed stakeholders

• contribution to development goals (poverty, social, environment)

• economically competitive compared to the baseline

• significant reduction potential

• industrial development, employment



Technology Fact Sheet (TFS)

A sheet/document that 
synthesizes essential 
information for each priority 
technology within the 
context of the country
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S. No Heading What is expected?

What is the topic?

Some details on its origin

why it is considered for TFS?

How this technology can contribute to GHG mitigation?

Which sector(s) can this contribute

Overview of GHG profile of that sector.

What technology can it replace or reinforce

What are its advantages?

Description of the technology

What is the input required? Status of these inputs

Is the technology feasible in developing countries?

Capacity requirements

Examples of successful implementation of technologies if 

any.

Trend of the technology development

Capacity (technology, MW, etc) changes over the years

Where this has potential

Why it has the potential?

Implementation assumption of the technology ( if the 

technology is new), For example by 2020 the share of 

Technology A will be XX%.

4 How the technology could 

contribute to socio-economic 

development and 

environmental protection

What are its potential impacts on SD – social, environmental 

and economics (if qualitative/quantitative data is available)

Investment costs (with capacity)

Operational and Maintenance costs

GHG reduction cost

Payback period, etc

What are the barriers? – financial, technological, institutional, 

policy, awareness

How has this being addressed in countries? Why?

Information on where to apply for CDM technologies for the 

particular technology.

 Latest information on number of projects related to the 

technology in CDM pipeline

8 References recent

5 Financial requirements and 

costs

6 Barriers to further deployment 

or development

7 CDM market status

1 Introduction

2 Feasibility of technology and 

operational necessities

3 Status of the technology and 

its future market potential
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Example: Rainwater harvesting



Technology prioritization criteria [example from Indonesia] 
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FORESTRY AND PEAT SECTOR

Coordinated by Indonesia (National council of climate change)



Step 2: Barrier analysis and enabling framework
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Barrier analysis - objective

‒ to analyse market conditions for the each selected technology and to identify barriers for enhanced deployment

Methodology

‒ facilitated workshops with sectoral and technology working groups (5-10 stakeholders)

Output - barriers prioritized and grouped into main categories. for example:

▪ institutional

▪ legal

▪ technical  

Enabling Framework - objective

– Find possible solutions to address barriers

• Possible solutions

▪ Economic incentives

– Tax exemptions, smart subsidies, cheap financing

– Governmental finance schemes

▪ Institutional changes

– Energy efficiency, renewable energy (funding agencies)

– Flood control, coastal zone management (regional, national)

▪ Legal changes

– Standards, Building codes, lighting standards

– Power purchase agreements



Step 3: Technology action plan
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Objective: 
• translates the TNA and BAEF reports into implementable actions

• builds a bridge between national climate change policy and sectoral development plans

• prepares a pipeline of project ideas, e.g. for GCF and other funds

• funding

TAP: a concise plan for the transfer of the prioritized technologies that will contribute to achieve 

national targets for climate change mitigation and adaptation and overall development (range 

from single project to large scale)

TAP Process



Guidance materials to conduct TNA

• TNA guidebook

• TNA step by step

• Guidance for a gender-responsive TNA

• Overcoming barriers to the transfer and diffusion of 

climate technologies

• Enhancing Implementation Of Technology Needs 

Assessments

• Identifying and prioritising technologies for climate 

change adaptation

• Identifying and prioritising technologies for 

mitigation

• Identification and Engagement of Stakeholders in 

the TNA Process

• Evaluating Measures For Inclusion In A Technology 

Action Plan

• Indigenous Peoples and Climate Technologies
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https://tech-action.unepccc.org/tna-methodology/ 

• Technology guidebook

• Technologies for Climate Change Adaptation – Coastal 

Erosion and Flooding

• Technologies for Climate Change Adaptation – Water Sector

• Technologies for Climate Change Adaptation – Agriculture 

Sector

• Technologies for Climate Change Mitigation – Agriculture 

Sector

• Technologies for Climate Change Mitigation – Transport 

Sector

• Technologies for Climate Change Mitigation – Building Sector

• Climate technologies in an urban context

• Report – Taxonomy of Climate Change Adaptation 

Technology

• Finance guidebooks 

https://tech-action.unepccc.org/tna-methodology/


Project deliverables 

I. Technology Needs 

Assessment report

21

II. Barrier analysis and enabling 

framework report

III. Technology actions plans

Adaptation Adaptation Mitigation

https://tech-action.unepccc.org/ 

https://tech-action.unepccc.org/


Regional summary

Prioritized Sectors and Technologies for mitigation in Asian countries

22

• Almost countries prioritized energy sector

• 41% of the prioritized the transport sector,

• 23% the waste management sector.



Prioritized Sectors and Technologies for adaptation in Asian countries
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• 90% of countries in the Asia Pacific region 

prioritized the agriculture sector,

• 86% prioritized the water sector, 

• 33% prioritized the coastal zones sector.



Prioritized technologies (Country examples)
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Bangladesh (Coordinating organization: Ministry of Environment and Forests, MOEF)
Adaptation Mitigation
Water sector

o Rehabilitation of existing embankments and dykes, with dredging

o Tidal barriers (sluice gates)

o Comprehensive disaster management incorporating early warning systems 
and involving local communities

Agriculture sector

o Development of drought-tolerant rice varieties

o Training in improved farming practices for crops, irrigation and water management; soil 
fertility management (conservation and restoration of soil quality) etc.

o Establishment of a climate-smart Agriculture Technology Dissemination Center

Power generation sector

o Natural gas combined cycle

o Solar home photovoltaic

o Advanced natural gas combined cycle

o Integrated Gasification Combined Cycle, 
single unit

Power use sector

o Compact fluorescent lamp

o Linear fluorescent lamp

Bhutan (National Environment commission)
Water resources sector

o Efficient irrigation methods 

Agriculture sector

o Development of drought-resistant and pest-resistant crop varieties

Natural disasters and infrastructure sector

o Climate-resilient roads

Solid waste disposal on land sector

o Composting

Transport sector

o Intelligent transport system

Manufacturing industries and construction sector

o Waste heat recovery
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Myanmar (Environmental conservation department)
Agriculture

o Solar powered drip irrigation technologies in cash crop 

production and plantation

o Conservation Agriculture (CA) technology for sustainable rain fed 

agriculture lands

o Improvement of “Salinity tolerance rice varieties” in coastal and 

inland salinity areas

Water

o Renovation and improvement in village ponds and tube wells

o Water resources management for disaster management in river 

basin areas

o Solar-powered desalination and purification technology in coastal 

areas

Energy

o Solar Mini Grid

o Replacing incandescent lamps and 

fluorescent lamps with LED

o Substitution of Fuelwood with 

efficient fuel (LPG) at Household 

Level for cooking

Industry

o Energy Efficient Boiler

o Efficient Electric Motor

o Solar thermal

Nepal (Ministry of Forests and Environment)
Agriculture sector

o Livestock management

o Alternate wetting and drying technologies

LULUCF & Forestry

o Silviculture

o Short rotation forestry

Energy sector

o Electric cookstoves

o Biogas

Transport sector

o Bus Rapid Transit



Barriers to technology diffusion
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Barriers for implementing technologies
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Enabling environment
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Bangladesh Cambodia Mongolia Vietnam	
Energy	-	7 Energy	-2 Energy	-	5 Energy	-	4

Water	-	6 Transport	-	2 Agriculture	/	forestry	/	land-use	-	6 Agriculture	/	forestry	/	land-use	-	11

Agriculture	/	forestry	/	land-use	-	7 Water	-	3 Water	-	3

Infrastructure	/	settlement	(including	coastal	zones)	-	1 infrastructure	/	settlement	(including	coastal	zones)	-	2

Bhutan Indonesia Sri	Lanka	 Thailand
Waste	-	1 Agriculture	/	forestry	/	land-use	-	6 Energy	-	3 Agriculture	/	forestry	/	land-use	-	3

Transport	-	1 Energy	-	2 Transport	-	3 Climarte	observation/early	warning	-	1

industry	-	1 Waste	-	1 Industry	-	3 Energy	-	3

Agriculture	/	forestry	/	land-use	-	1 Water	-	3 Agriculture	/	forestry	/	land-use	-	8 Waste,	energy	-	1

Water	-	1 infrastructure	/	settlement	(including	coastal	zones)	-	1 Human	health	-	3 Industry,	energy	-	1

Infrastructure	/	settlement	(including	coastal	zones)	-	1 Water	-	3

Infrastructure	/	settlement	(including	coastal	zones)	-	3

20
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TECHNOLOGY ACTION PLANS (TAP)
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Identified Actions in Mitigation TAPs
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Identified Actions in Adaptation TAPs



Financial Needs

• 16 countries have completed TAPs containing an indicative investment proposal 

for each technology by potential public and/or private funders.

• total estimated budget for implementing the priority climate technologies 

amounts to 6.5 billion USD 

• 5.3 billion for mitigation – 92% in energy sector, 4% in transport, 4% in 

AFOLU / LULUCF

• 1.2 billion for adaptation – 81% in agriculture sector, 14% in water sector, 5% 

in other sectors)
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TNA Key findings

• National circumstances played a significant role on which sectors were selected for consideration in 

the prioritization process. 

• 3 major sectors in Asian countries: Energy, AFOLU, Transport.

• Identification of technologies ranged from SPECIFIC to GENERAL. Some technologies were very 

specific like PV systems, wind systems, BRT and MRT (in energy and transport sector) whereas, 

some were vague like sustainable forestry management, water management and nutrition 

improvement (in AFLOU). This is due to 

• Lack of recent data availability cited by Cambodia, Bangladesh, Vietnam and Indonesia. The analysis is 

based on their national communication report. 

• Need of capacity to conduct the TNA process

• Lack of finance, technical capacity in future, and information are major barriers of technology 

implementation 

• ~6.5 Billion USD needed for 16 countries. Much more in regional level. Cost of adaptation is 

underestimated (18% of total estimated) 
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Climate Technology Center and Network (CTCN)

• Technology mechanism 

of UNFCCC

• Builds on Technology 

Needs Assessment 

(TNAs), technology 

roadmaps and actions 

plans

• Help countries 

implementing their 

Technology Action Plan 

(TAP)

https://www.ctc-n.org/ 

GEF, GCF and others

TEC

UNFCCC 

https://www.ctc-n.org/


CTCN Core services
Mandate: to promote the accelerated development and transfer of climate technologies for energy-efficient, low-carbon and climate-resilient 

development, at the request of developing countries. 



Africa

45%

Asia-

Pacific

31%

LAC

22%

Eastern

Europe

2% 

Over 360* TA requests received from 107 countries

TECHNICAL ASSISTANCE PROJECTS 
since 2014

11%
SIDS

26%
LDC

63%
other 

developing 
countries

30%
A&M

47%
Mitig.

23%
Adapt.



Distribution of Technical Assistance 
Requests by Type of Assistance



For further information
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• https://tech-action.unepdtu.org/country-profiles/

• https://unfccc.int/ttclear/tna/reports.html

• https://unfccc.int/sites/default/files/resource/sbi2020_inf.01.pdf

• https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/TNA_key_doc/e247e

8710df74cb7b394981905ad8806/292029a852fd48909fc9874a00959a1c.

pdf

https://tech-action.unepdtu.org/country-profiles/
https://unfccc.int/ttclear/tna/reports.html
https://unfccc.int/sites/default/files/resource/sbi2020_inf.01.pdf
https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/TNA_key_doc/e247e8710df74cb7b394981905ad8806/292029a852fd48909fc9874a00959a1c.pdf
https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/TNA_key_doc/e247e8710df74cb7b394981905ad8806/292029a852fd48909fc9874a00959a1c.pdf
https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/TNA_key_doc/e247e8710df74cb7b394981905ad8806/292029a852fd48909fc9874a00959a1c.pdf
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