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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/
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2024: the Warmest Year on Record

Global temperatures in 2024 

were 1.28 degrees Celsius (2.30 

degrees Fahrenheit) above the 

20th-century baseline (1951–

1980), which tops the record set 
in 2023. The new record comes 

after 15 consecutive months 

(June 2023 through August 

2024) of monthly temperature 

records—an 
unprecedented heat streak.

2024

https://earthobservatory.nasa.gov/images/153806/2024-

was-the-warmest-year-on-record 

https://www.nasa.gov/earth/nasa-analysis-confirms-a-year-of-monthly-temperature-records/
https://earthobservatory.nasa.gov/images/153806/2024-was-the-warmest-year-on-record
https://earthobservatory.nasa.gov/images/153806/2024-was-the-warmest-year-on-record


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 

▪ etc…



• 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)
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2024-2027

Africa: Cote d’Ivoire, Eritrea, Ghana, Mali, 

Morocco, Senegal, Sierra Leone, Tunisia

Asia and the Pacific: Bahrain, Cook Islands, 

Micronesia (Federated States of), Mongolia, 

Philippines, Thailand; Europe and the 

Commonwealth of Independent States

Azerbaijan

Latin America and the Caribbean: Peru, 

Venezuela

TNA Participating Countries



What is a Climate Technology?
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Technology

Hardware 

Software Org-ware

Equipment/product

Know-how Organisation

Ex. PV panels, inverters, 

wiring, batteries, 
chargers, switches

Technology: 

a piece of equipment, technique, practical 

knowledge or skills for performing a particular 

activity (IPCC, 2000)

Market goods Non-market goods

Consumer goods (solar 

homes) 

Publicly provided goods 
(Mass transport)

Capital goods (biomass 

plant)

Other non-market goods 
(early warning systems)

Technology categorisation 

Hardware: tangible components 

(equipment, machinery, products)

Orgware: the institutional 

framework (organisation, 

management) 

Software: know-how 

(skills, experience, 

manuals, practices)



How was it done?

TNA Institutional Set-up
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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, 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
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Step 1: Establish decision context  
Step 2: Identify technologies
Step 3. Identify criteria
Step 4. Ranking of technologies
Step 5. Assign weights to each of the criteria
Step 6. Combine weights and scores
Step 7. Examine results
Step 8. Sensitivity analysis

MCA steps

MCA Criteria Tree



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



example from Indonesia: Technology prioritization criteria
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FORESTRY AND PEAT SECTOR

Coordinated by Indonesia (National council of climate change)



Regional summary

Prioritized Sectors and Technologies for Mitigation in Asian countries
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• 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

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



Step 2: Barrier analysis
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Objective: to analyse market conditions for each selected technology and to identify barriers for 
enhanced deployment

e-learning modules: https://tech-

action.unepdtu.org/e-learning/

Steps of Barrier analysis

1. Organising the process
2. Screening  of barriers 
3. Listing all identified barriers 
4. Selecting the most essential barriers
5. Decomposing the selected essential barriers
6. Logical deduction of barriers (problem tree)

Category of barriers
• Financial and economic (High cost of capital, low IRR, technology considered 

risky)
• Market conditions (Few local suppliers, market control by incumbents)
• Legal and Regulatory (Over-bureaucratic procedures, corruption, rent-seeking)
• Institutional and organisational capacity (Lack of proper institutions, not enough 

staff )
• Human skills (No enough training)
• Information and awareness (No information about technology, No awareness )
• Technological (Unavailability of technology, unproven technology )

https://tech-action.unepdtu.org/e-learning/
https://tech-action.unepdtu.org/e-learning/
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Battery 

producers (1) 

Assembly  of 

panels 

(1)

Solar home systems 

(6000)

Solar PV for water 

pumping (50)

Solar PV systems 

institutions (1000)

PV system 

retailer 

(30)

Maintenance 

providers 

(10)

Battery 

retailers 

(1000)

Poor market information

High cost of 

finance

Poor trade 

standards

Unclear 

finance policy

High cost of 

imported prod.

Low contract 

enforcement

High interest 

rates

Poor conditions 

for local industry

 

Corruption

Importers of PV 

panels (5)

Importers of 

wafers (1)

Importers of 

batteries  (3)

Battery 

whole sales 

(5)

Low 

awareness

low technical skills Low research capacity

Market mapping (example PV industry)

Sales not 

coordinated
Component 

don't match

Low quality of 

products



Decrease in water 

availability for 

competing purposes

High demand for water 

Limited acceptance of drought 

tolerant crops in community

Fluctuating income 

opportunities

Insecure food 

availability

Unstable crop yields

Restricted access to and 

availability of seeds and 

other inputs

Unstable market access 

Poor road infrastructure i.e. 

during/following excessive 

rains

Improved seeds more 

expensive than 

traditional seeds

Low volume of improved 

seeds on the market

Low awareness within  

communities 

Information not available 

in communities

Problem tree (Causal relationship between barriers)

Logical Framework Approach (LFA)

Starter Problem

(Cause/effect)

Effects

Effects

Causes

Causes

Causes

more causes to be identified

Root cause

more causes to be identified

 in next slide



Unstable crop yields
Increase and/or 

stability in crop yields
High demand for water

Decrease in water 

availability for 

competing purposes

Limited acceptance of drought 

tolerant crops in community

Fluctuating income

opportunities

Restricted access to and 

availability of seeds and 

other inputs

Unstable market access 

Poor road infrastructure i.e. 

during/following excessive 

rains

Low awareness within  

communities 

Information not available 

in communities

Solution tree (Translating barriers into measures)

Starter Problem

Effect

Results

Result

Effect

Effect

Measure

Root cause

more causes to be identified

more causes to be identified

in next slide

Increase in water 

availability for 

competing purposes

Drought tolerant crops 

acceptable in community

Improved income

opportunities

Access to and availability 

of seeds and other inputs 

(fertilizer etc.)

Stable market supply

 of seeds 

Improved seeds more 

expensive than 

traditional seeds

Low volume of improved 

seeds on the market

Improved seeds 

available at similar 

prices as tradit. seeds

Appropriate 

economic incentives, e.g. 

subsidy

Rural policies with priority 

to infrastructure

Insecure food

availability

Less water

demand

Improved food

security

more measures to be identified

later measures to be identified

in next slide
Measure



Identified barriers category to technology diffusion
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Identified specific barriers
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Step 3: Technology Action Plan (TAP)
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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
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Resources 

(human, physical, 

financial)

Social (norms, 

practices)

Policies and 

regulation

Culture and 

religion 

Macroeconomic

conditions

Technological 

capacity

Institutions

What is an Enabling Environment?

The set of resources and conditions needed for the successful implementation of the management technology or options so that desired 
goals can be achieved. Measures operate within the Enabling environment.
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Identified Actions in Mitigation TAPs
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Identified Actions in Adaptation TAPs

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

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


Linkage of TNA with NAP, NAMA, NDC
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N
D

C

C
TC

N

Nationally 

appropriate 

mitigation 

action

National 

adaption 

of plan of 

action

Nationally 

Determined 

Contribution



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/ 

TEC

UNFCCC 

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


CTCN – THE IMPLEMENTATION 
ARM OF THE TECHNOLOGY 

MECHANISM

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. 

in alignment with
Technology Framework of the 

Paris Agreement (Art 10) 

3 core services
• Technical assistance

• Knowledge sharing and 
Capacity building

• Collaboration & 
Network engagement



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

• CTCN is implementing 20 TNAs for a 
value of well over 5 million USD

• Support provided to all regions, 
including LDCs, SIDS and Africa

• TNAs cover mitigation, adaptation and 
cross-cutting activities covering sectors 
such as energy generation and access, 
water and industry. 



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

37

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/


For further information

38

• https://tech-action.unepccc.org/

• 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://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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