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UN CTCN Partnership and Liaison Office 
2026 Regional Capacity Building Program: Asia 

 
Summary Note 

 
Integrating Energy Technologies  

 
 
Date & Venue: 8-9 July 2026, Pattaya, Thailand 
Hosting country: Thailand, Office of National Higher Education Science Research and Innovation Policy 
Council, Ministry of Higher Education, Science, Research and Innovation 
Partnered organization: Green Climate Fund 
 
Background and purpose: The year 2026 marks the fourth year of CTCN’s 3rd Programme of Work (PoW), 
which places increased emphasis on moving from discrete technology support toward integrated, system-
level transformation pathways. This direction takes into consideration COP/CMA decisions, including the 
AI4ClimateAction 2024-2027 workplan and the Belém Technology Implementation Programme, which 
emphasizes demand-driven implementation, capacity building, and a more complete technology cycle to 
support deployment and diffusion.  
 
CTCN’s 2026 Capacity Building Programme in Asia focused on system transformation, understood as 
coordinated change across technologies, institutions, and decision-making processes to deliver lasting 
climate impact. Feedback from the 2025 thematic programmes on Climate Finance and Co-creation reinforces 
the need to move beyond the status quo, to improve livelihoods, and to measure progress. Together, these 
perspectives underscore that impact is understood by NDEs as a system-level outcome, achieved when 
capacity building enables coordinated change across interconnected layers.  
 
Analysis of NDCs, TNAs, and TAPs shows that Asian countries prioritize technologies in agriculture including 
crop diversification, improved varieties, and rooftop rainwater harvesting and energy, particularly energy 
efficiency in transport, power generation, optimal energy consumption in plantations, and grid-connected solar 
energy. These priorities indicate readiness for system transformation through integration, as technologies are 
increasingly linked to existing production, energy, and planning systems rather than deployed in isolation. 
Notably, three countries2 explicitly reference plans to apply AI-related technologies for mitigation and 
adaptation, signaling emerging institutional readiness to move from automation toward data-driven and 
adaptive system management.  
 
The 2026 workshop built on this evolution by focusing on Integrating Energy Technologies. The curated 
sessions informed frameworks and concepts supporting in integrating emerging and proven energy 
technologies at a national and a regional level, as well as learn lessons from selected project cases. The overall 
objective of this programme was to enhance knowledge on integrating energy systems through Artificial 
Intelligence. 
  
Participants: 28 NDEs and NDAs representing 17 countries participated. The program engaged 12 CTC 
prospective and current Network Members (NMs). This meeting included the participation of 25 women, and 
44 men. The full list of participants available in Annex I and a group photo in Annex II.  
 
Approaches and activities: Centring system-thinking and multi-stakeholder engagement, three key activities 
were planned to achieve the following objectives: 
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1. Enhance understanding on integrating energy systems and key actors, including international, 

regional, and national public and private sector climate technology providers.  
2. Strengthen NDEs' ability to link climate technologies with financing mechanisms, using real-world 

case studies and interactive project design exercises. 
3. Build capacity to position technical assistance (TA) requests, in a large climate project  

 
A five-step co-creation process was applied using three sequential methods: information distribution, field 
visit, and participatory. Detailed steps taken are available from page 3 onwards.  
 
In summary, the sequential activities of this capacity building programme suggest below top 3 TM-FM linkage 
project ideas: 
 

• Solar-to-Grid Accelerator addressing a mature technology blocked mainly by market and 
infrastructure conditions.  

• Hydropower Platform addressing a mature technology requiring integrated climate, water, safeguard 
and financing decisions.  

• Maldives Demonstrator addressing an emerging technology requiring public risk-bearing finance 
before commercial investment can participate. 

 
Methodology: 5-step co-creation process 
Table 1 illustrates all sub-activities and expected outputs of the process undertaken. 
Table 1  

Process  Methods Applied  Program 
Activities  Output(s) 
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Segmentation  NDC, TNA, 
TAP analyses  

Identification of potential groups with similar 
sectoral/technological needs and emerging 
technologies from the region 

2. 
Sensitizing   

Information 
distribution 

Site visit  Understanding private sector’s system 
transformation vision and activities 

3. 
Facilitating 

Plenary 
session  

Understanding international and public sector’s 
energy system integration status and related 
projects  

4. Engaging Participatory 
sessions 

10 networking 
booths 

Direct matchmaking between NMs and NDEs and 
NDAs to facilitate exchange of mutual learning on 
available solution and country-specific priorities. 

Technology 
discussion 

Review TEC-approved emerging energy 
technologies and exchange bottlenecks and 
innovation points  

Finance 
discussion  

Exploring possible project-level activities, actors to 
involve, financing instruments to select to deploy 
chosen emerging technology  

5. Analyzing Evaluation  Post-program 
engagement  

Analyses of insights gathered from NDEs and 
NDAs and follow-up on the bilateral results 

 
Step 1. Planning: In this step, CTCN reviewed, analysed and synthesised participating countries’ NDC, 
Technology Needs Assessments (TNA) and Technology Action Plans (TAP) and searched energy-related 
national policy and projects under developing/implementation. Also, CTCN conducted review on NMs from 
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the region to understand the level of readiness for scalable TA implementation. For the participatory sessions, 
slides, a Workbook1, coloured papers, pens, sticky notes, workshop boards, and stickers were prepared.  
 
Segmenting NDEs by climate priorities 
21 country cards (Annex III) were populated to inform potential grouping as below.  
Table 2 Groups for participatory sessions 

Group Countries Common ambition and vision  
A Pakistan, Sri Lanka, Bangladesh, Indonesia, Cambodia Energy systems integration   
B Philippines, Kazakhstan, Kyrgyzstan, Bhutan, India Energy technology deployment  
C Malaysia, Vietnam, Thailand, Uzbekistan, Maldives,  Energy transition  
D Tajikistan, Lao PDR, Mongolia, Turkmenistan, Nepal Energy transition  

 
With this possible grouping in mind, five sequential sessions were developed within the program to ensure the 
relevance and alignment of the identified needs with current national priorities, challenges, and evolving 
sectoral contexts.  
 
Identifying matchable regional NMs The invitation process was conducted in few stages to ensure both 
thematic relevance and broad participation. An initial targeted outreach was undertaken to NMs with expertise 
in energy and AI, accompanied by an Expression of Interest (EOI) form requesting information on NM's 
motivation, relevant energy-related projects, and previous engagement with the CTCN. In parallel, the 
Government of Thailand was invited to nominate up to three national organizations. The invitation and EOI 
form were subsequently shared with the wider CTC Network, resulting in nine EOI submissions overall. Based 
on the responses received, 10 NMs and prospective organizations were selected considering thematic 
relevance, regional representation, and potential value for participating NDEs. To support effective 
matchmaking, an information package with profiles of the selected NMs was shared with participating NDEs 
and NDAs one week before the event. 
 
Step 2. Sensitizing: Technical Site Visit to Thai Eastern Group Holdings (TEGH)  
Unlike previous capacity-building programmes, the programme began with a field visit to a private sector 
company, allowing NDEs to ground the subsequent discussions in a practical example of integrated climate 
technology deployment. 
 
The visit comprised four learning components: a presentation by New Energy Nexus on the evolving 
architecture of Asia’s energy system; an overview of TEGH’s business model and organic waste and biogas 
technologies; an R&D and sustainable technology showcase focused on the rubber industry; and a visit to the 
Khaosok Valley Model in the Eastern Economic Corridor, showcasing an evolution of private sector’s corporate 
social responsibility into community-based system development.  
 

 
1 https://www.ctc-n.org/sites/default/files/2026-07/Asia_Workbook_Day%202-4.pdf  
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Three key messages emerging from the visit were as follows: 
 
1) The urgency of integration 
The time for integrated approaches has arrived. Addressing current climate and development challenges 
requires innovation not only in technology, but also in business models, financing arrangements and 
partnerships. NDEs also observed that technologies are increasingly diverging into market-ready solutions and 
those that remain dependent on further innovation, requiring differentiated forms of support. 
 
2) Market transformation is already underway 
The private sector is moving beyond competition based primarily on product quality towards the development 
of sustainable, low-carbon value chains in response to changing customer and market expectations. TEGH 
demonstrated how this integration is already occurring in practice, including through the conversion of rubber- 
and palm-oil-related residues into biogas and electricity. 
 
3) Policy frameworks must keep pace with market change 
Regulatory frameworks have not always evolved at the same pace as private-sector transformation. Clear and 
predictable policies are therefore needed to reduce investment uncertainty and maintain economic 
competitiveness. Governments have an important role in enabling system-level integration, including through 
grid stability, coordinated infrastructure and policy frameworks that allow businesses to move beyond 
individual circular-economy practices towards integrated low-carbon industrial ecosystems. 
 
Step 3 Facilitating: Plenary Session 1 and reflection on the system transformation  
 
Plenary Session: International and Public-Sector Perspectives on Energy-System Integration 
From 2nd day of the programme, following the field visits arranged for NDEs on the 1st day, NDAs began joining 
the programme for examining the current status of energy-system integration and related public-sector 

Figure 1 Site visit 
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projects. The session connected the private-sector practices observed at TEGH with international financing, 
policy and technical-assistance pathways. 
 
The UNEP’s GEF presentation highlighted that Asia’s energy transition2 is moving beyond the addition of 
renewable generation towards a whole-system delivery challenge. Energy efficiency, demand management, 
grids, storage, utility reform, financing and institutional capacity must advance together for renewable energy 
to replace, rather than merely supplement, fossil-fuel generation. UNEP GEF projects support can contribute 
by strengthening the market-enabling layer, including policies, standards, data and monitoring systems, while 
preparing investment pipelines, reducing first-mover risks and mobilizing larger public and private financing.  
 
Japan’s NDE presented lessons from CTCN TA implemented by Japanese NMs, using the Mauritius Ocean 
Thermal Energy Conversion (OTEC) and deep-sea-water infrastructure project as an example3. The case 
illustrated a pathway from nationally identified needs through stakeholder engagement, technical and financial 
assessments, business-model development and preparation of a GCF concept note. The experience 
emphasized three lessons: begin with country priorities, build the investment case from the early stages of 
technical assistance, and establish a clear pathway towards climate finance and follow-up support. 
 
Together, the presentations reinforced that energy-system integration requires coordinated packages 
combining technology, infrastructure, policy, finance and implementation capacity. They also provided a 
foundation for the subsequent NDE-NDA discussions on translating technology priorities into finance-ready 
project pipelines. 
 
Facilitating Reflection on System Transformation  
1-hour structured reflection exercise was facilitated to support participants in moving from general 
discussions on energy transition to a practical assessment of the actors, institutional failures and intervention 
points shaping renewable energy deployment in their countries. NDEs and NDAs used the accompanying 
workbook to record their individual reflections and consolidate the results of the group discussions. 
 
1) Individual reflection 
NDEs and NDAs first undertook five minutes of silent reflection on the question: “Who blocks renewable 
energy-related decisions in our country?”. Using the stakeholder matrix in the workbook, they considered the 
level of power and support of relevant actors and classified them as strong or weak supporters or opponents. 
This supported participants in looking beyond technical barriers and identifying the institutions and 
stakeholders that influence whether energy-related decisions progress. 
 
2) Identification of system failures 
In a country or small groups, they identified specific policy, technological and regulatory failures affecting 
renewable energy deployment. Each failure was recorded separately on a sticky note to ensure that the issues 
remained specific and could be reviewed individually. The groups discussed whether each constraint was 
primarily a technology problem or instead related to factors such as approvals, tariffs, regulation, institutional 
mandates or coordination. 

3) Mapping the scope for NDE and NDA intervention 
For each identified failure, participants considered how far the NDE and NDA could intervene within the 
existing system. Blue and red dot stickers were used to indicate areas within the NDE’s and NDA’s respective 
spheres of influence. This process supported role clarification and visualized where joint NDE-NDA action, 
engagement with line ministries or intervention by other national actors would be required. 
 

 
2 https://www.ctc-n.org/sites/default/files/2026-07/Day%203_Session%201_1_Energy_Transition_Asia_UNEP%20GEF.pdf 
3 https://www.ctc-n.org/sites/default/files/2026-07/Day%203_Session%201_2_OTEC%20TA.pdf 
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    Figure 2 Step 3 activity - Reflection board example 

4) Gallery walk and peer reflection 
The completed group reflection boards were displayed for a silent gallery walk during the coffee break. NDEs, 
NDAs, and other stakeholders in the room reviewed the challenges and intervention points identified by other 
countries and added three types of feedback: 

• a heart sticker where an issue resonated with their own country; 
• a star sticker where they saw a potential intervention; and 
• a smile sticker where they wished to explore the issue further. 

 
The gallery walk enabled countries to compare recurring barriers, identify shared intervention opportunities 
and initiate peer-to-peer exchanges. Overall, the process reinforced that barriers to energy-system 
transformation are rarely technological alone; they are often shaped by stakeholder power, regulatory 
arrangements, institutional responsibilities and the ability of NDEs and NDAs to coordinate action across the 
wider system. 
 
Step 4 Engaging: Matchmaking, and Technology and Finance Discussions  
 
The Network Fair  
Designed as a two-hour, structured matchmaking session connecting NDEs and NDAs with 10 NMs and invited 
organizations. Each organization hosted a dedicated table, beginning with a two-minute introduction to its 
expertise and technology solutions. NDEs and NDAs then moved freely between tables to discuss national 
priorities, technology needs, financing opportunities and potential areas for future collaboration.  
 
Participants used the programme workbook to record key takeaways, level of interest and proposed follow-up 
actions from each interaction. This would support more focused exchanges and would enable both country 
representatives and participating organizations to identify concrete next steps, including technical meetings, 
sharing technical documentation, exploring pilot projects and maintaining engagement with relevant NDEs 
and NDAs. 
 
The discussions focused on practical areas such as water security, non-revenue water reduction, grid 
modernization, renewable energy integration, energy-efficient infrastructure and institutional capacity building. 
Evaluation forms indicated medium to high levels of interest across most interactions, with follow-up 
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recommended for nearly all meetings. Participating organizations highlighted the value of the structured 
format and the quality of engagement with country representatives. 
The Network Fair included the following organizations: 
 
Participated organizations from NMs and other invited organizations were:  

1. mistEO Private Limited (India) 
2. Climate Probity (US) 
3. Zephyr Consulting (Netherlands) - WaveSave 
4. Thai Eastern Bio Power Co., Ltd (Thailand) 
5. Charoenchai Transformation Co., Ltd (Thailand) 
6. PAC Corporation Co., Ltd (Thailand) 
7. Globalyx (Sweden) 
8. WI.Plat Co,. Ltd. (South Korea) 
9. New Energy Nexus (USA) 
10. Asian Institute of Technology (Thailand) 

 

 
Technology Discussion - Selecting an emerging energy technology  
Designed to support participants in moving from broad energy-system challenges to the practical 
requirements for deploying a specific emerging energy technology, drawing on the Technology Executive 
Committee brief 4 , NDEs and NDAs reviewed energy supply, storage, transmission and distribution 
technologies presented in the workbook, including their advantages, costs and limitations. NDEs and NDAs 
were seated separately throughout the session so that each group could examine the technologies from the 
perspective of its respective mandate and responsibilities. 

 
4 https://www.unido.org/sites/default/files/unido-publications/2025-
11/Technologies%20for%20Climate%20Change%20Mitigation%20in%20Developing%20Countries%20-%20Renewable%20Energy.pdf  

Figure 3 Step 4 - The Network Fair 
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Sub-activity 1. Reflecting on technology deployment needs 
For 10 minutes, participants undertook an individual silent reflection using the gaps and challenges identified 
during the earlier system-transformation exercise. NDEs considered what support would be required to 
overcome these barriers and what types of CTCN technical assistance could promote renewable energy 
deployment. NDAs reflected on how they could coordinate with NDEs and other national stakeholders to 
address the same barriers and enable implementation. 
 
Sub-activity 2. Selecting one emerging energy technology 
As part of the individual exercise, each participant selected one emerging energy technology for further 
consideration and recorded it in the workbook. Participants were encouraged to consider its relevance to 
national priorities, maturity, potential contribution to the energy transition and the policy, regulatory, financial, 
institutional and infrastructure conditions required for deployment. The selected technologies then provided 
a practical basis for the subsequent group discussions. 

Sub-activity 3. Comparing NDE and NDA perspectives on deployment 
For 30 minutes, NDEs and NDAs discussed their selected technologies within their respective groups. NDE 
groups focused on the technical assistance, capacity development, policy support and stakeholder 
engagement required to enable deployment. NDA groups considered the coordination, project-preparation and 
financing arrangements needed to move the technologies towards implementation. 
 
Representatives from each group were then invited to summarize their discussions in plenary. This enabled 
participants to compare how NDEs and NDAs approached the same deployment challenges and to identify 
areas in which their roles were complementary. Following the presentations, each participant reviewed the 

Figure 4 Step 4 - Technology discussion 

Figure 5 Step 4 - Technology discussion, exchanging NDE-NDA perspectives 
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group summaries, selected the one that resonated most closely with their national context and briefly recorded 
the reason in the workbook. 
 
The discussion reinforced that selecting an appropriate technology is only the starting point. Successful 
deployment also depends on addressing the wider enabling environment and establishing early coordination 
between technology and finance focal points. 

Financing Emerging Energy Technologies 
Designed to support NDEs and NDAs together translate a selected technology priority into a realistic pathway 
towards implementation and scale-up. Thus, the session began with a GCF presentation on available financing 
transformative opportunities, and common barriers faced by developing countries in mobilizing climate 
finance. Participants recorded the key messages that captured their attention in the workbook before 
proceeding to the facilitated exercises. 
 
Using the technology selected during Technology Discussion, NDEs and NDAs in a 5 mixed group setting, 
examined what project-level activities, financing instruments, institutions and sequencing required to move 
the technology from an identified need to an investable and implementable project. 
Sub-activity 4. Matching technology activities with financing requirements 
For 15 minutes, each group identified up to three priority activities required to advance its selected technology. 
These could include resource assessments, feasibility studies, policy or regulatory development, capacity 
building, business-model design, pilot demonstrations, investment preparation, grid-integration studies or 
market assessments. 
 
The groups then matched these activities with a primary financing instrument, supporting instruments and an 
appropriate domestic or local financing modality. They also identified the institutions that would need to 
participate, including the NDE, NDA, relevant ministries, utilities, development banks, commercial banks, 
private-sector actors and local governments, and clarified the expected role of each institution. Finally, 
participants reflected on who should finance the earliest stage and whether grant support alone would be 
sufficient to move the technology forward. 
 
Sub-activity 5. Sequencing the technology-to-finance pathway 
For 20 minutes, participants arranged financing cards along five stages of a technology-to-finance pathway: 
technical assistance, project preparation, demonstration or pilot, investment and deployment, and 
commercial scale-up. 
 

Figure 6 Step 4 - Finance Discussion 
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For each stage, the groups identified the activities to be completed, the financing instrument required and the 
institution expected to lead. Participants were encouraged to consider how technological, financial and 
implementation risks would change as the project matured. The discussion also explored when financing 
could realistically become available, what preparation would be required before investors became interested, 
when private finance could enter and which actor would assume the greatest risk at each stage. 

Sub-activity 6. Assessing institutional frictions and coordination needs 
For 10 minutes, each group assessed why the selected technology might fail to reach implementation even if 
financing were available. Participants rated potential barriers, including a weak project pipeline, limited 
bankability, policy uncertainty, procurement constraints, utility debt, foreign-exchange risk, limited investor 
confidence, weak institutional coordination and insufficient local financial or technical capacity, on a scale 
from one to five. 
 
Based on the assessment, each group identified its most significant barrier, the critical financing instrument 
required and the most important Technology Mechanism (TM)-Financial Mechanism (FM) coordination need. 
Participants then reflected on the support that could be provided by the NDE and NDA respectively, and 
identified where stronger coordination would be required in terms of the theme, timing, mode and format of 
engagement. Group representatives subsequently presented their selected technology, priority barrier, 
proposed financing pathway and coordination needs to the plenary. 
 

The exercise reinforced that financing a technology is not a single transaction. It is a sequenced process that 
combines technical assistance, project preparation, policy and regulatory support, risk reduction, investment 
mobilization and coordination among technology and finance actors. It also highlighted the complementary 
roles of public finance in creating markets and reducing risk, and private finance in supporting commercial 
deployment and scale-up.  

Figure 7 Step 4 - Finance discussion, sub-activity 4 Innovation stage x Time boards for Solar PV and Biomass 

Figure 8 Step 4 - Finance discussion, assessing frictions and assumptions 
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Annex IX captures all boards 5 groups worked on. Below table summarizes each group’s boards. Overall, 
across all five groups, technology selection was only the starting point. Common needs included early 
feasibility and investment preparation, pilot demonstrations, clear policy and tariff arrangements, appropriate 
environmental and social safeguards, stronger technical and institutional capacity, and coordination between 
NDEs, NDAs, line ministries, utilities, project proponents and financial institutions. Public and concessional 
finance were considered most important during early and risk-intensive stages, while commercial and private 
finance became more relevant once technical performance, bankability and implementation arrangements 
had been demonstrated.  
 
Top 3 potential TM-FM linkage project ideas extracted from consolidated group analyses are:  
 

• Solar-to-Grid Accelerator addressing a mature technology blocked mainly by market and 
infrastructure conditions.  

• Hydropower Platform addressing a mature technology requiring integrated climate, water, safeguard 
and financing decisions.  

• Maldives Demonstrator addressing an emerging technology requiring public risk-bearing finance 
before commercial investment can participate. 

 
Of the three, the Solar-to-Grid Integration Accelerator offers the strongest near-term opportunity because 
several countries already have mature Solar PV markets and identifiable investment demand. The hydropower 
platform provides a medium-term regional pipeline, while the Maldives demonstrator offers a strategically 
important innovation pathway with wider relevance to SIDS. 
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Table 3. Step 4 - Consolidated Analysis of Group Outputs 

Group System transformation 
challenge 

What is actually constraining 
deployment 

Required intervention 
pathway 

Financing logic Implications for NDE-NDA 
coordination 

Group A -
Pakistan, Sri 
Lanka, 
Bangladesh 
and Indonesia 
Solar PV 

The technology is 
mature, but the 
electricity system is not 
yet structured to absorb 
and reward large-scale 
distributed renewable 
energy. 

The principal constraints were 
grid inflexibility, weak or 
uncertain power-purchase 
arrangements, tariff and grid-
parity issues, incumbent utility 
structures and continued 
advantages for fossil-fuel 
generation. In Indonesia, PLN’s 
generation overcapacity and 
dominant grid position were 
identified as direct constraints. 
Limited technical data, land 
availability and the small 
number of renewable-energy 
producers further reduce 
deployment opportunities. 

The pathway needs to 
begin with grid and 
market diagnostics, 
followed by feasibility 
studies, community or 
household 
demonstrations, 
development of local 
business models and 
targeted grid upgrades. 
Policy action must 
accompany the 
technology work, 
particularly on tariffs, 
power purchasing, grid 
access and treatment of 
independent renewable-
energy producers. 

Grants remain appropriate for 
feasibility studies, technical 
data, early pilots and 
community-level 
demonstration. Concessional 
finance and public investment 
are needed for grid 
infrastructure and market-
enabling measures. 
Commercial lending, vendor 
credit, equity and venture 
capital become more relevant 
for mature Solar PV 
businesses once off-take and 
regulatory risks are reduced. 

NDE-NDA coordination 
must go beyond 
identifying Solar PV 
projects. It should bring 
utilities, energy regulators, 
finance ministries and 
financial institutions into 
the project-design 
process. The NDE can 
define the technology and 
system requirements, 
while the NDA can 
support the structuring of 
grid, policy and financing 
interventions as one 
investment package. 

Group B -
Philippines, 
India, 
Kyrgyzstan 
and 
Turkmenistan 
Solar PV and 
hydropower 

Countries are 
attempting to deploy 
two relatively mature 
technologies, but their 
institutional and project-
development capacities 
remain uneven. The 
group therefore faced a 
broader deployment-
readiness challenge 
rather than a single 
technological barrier. 

Constraints included weak 
feasibility and investment 
preparation, limited modelling 
and technical expertise, 
insufficient knowledge of 
climate-finance procedures, 
unclear renewable-energy 
policies, tariffs on imported 
equipment, land and site-
selection issues, uncertain 
private-sector returns and 
geopolitical risks. Hydropower 
also raised resettlement, 

The group proposed a 
staged pathway: 
investment preparation 
and feasibility 
assessment, pilot 
demonstration, capacity 
building, policy and 
regulatory development, 
and market deployment. 
However, the pathway 
must differentiate 
between modular Solar 
PV and capital-intensive 
hydropower. Solar PV 

Grants are needed for 
feasibility, technical 
assessment and institutional 
capacity. Concessional finance 
can support pilots and early 
deployment. Hydropower 
requires guarantees, 
insurance, development-bank 
participation and long-term 
debt, while Solar PV can 
transition earlier towards 
commercial lending and 
private investment. 

The group explicitly 
identified a project-
governance structure: the 
NDE initiates and frames 
the technology need; the 
NDA connects the 
concept with climate-
finance channels; the 
Accredited Entity 
structures and 
implements the project; 
and ministries provide 
sector oversight. This 
suggests that weak role 
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Group System transformation 
challenge 

What is actually constraining 
deployment 

Required intervention 
pathway 

Financing logic Implications for NDE-NDA 
coordination 

safeguard and long-term 
investment concerns. 

can move more quickly 
through pilots and 
concessional 
deployment, while 
hydropower requires 
longer preparation, 
safeguards, insurance 
and more complex 
investment structures. 

definition, rather than the 
absence of actors, is a 
key implementation gap. 

Group C -Lao 
PDR, Bhutan, 
Uzbekistan 
and Thailand 
Hydropower 

Hydropower is 
technically mature but 
institutionally complex 
because it sits at the 
intersection of energy 
generation, water 
allocation, climate risk, 
infrastructure, 
environmental 
safeguards and long-
term public investment. 

The major constraints were high 
capital requirements, uncertain 
future water availability, 
competition among energy, 
agriculture and other water 
uses, limited technical and R&D 
capacity, weak tariff incentives 
and difficult legislative reform. 
Projects also require credible 
off-takers, project vehicles, 
safeguards and clear 
arrangements for risk allocation. 

Early preparation must 
combine technical 
feasibility, water-
resource and climate 
analysis, environmental 
and social assessment, 
investment viability, off-
taker identification and 
business-model design. 
Small and large 
hydropower require 
different pathways: 
small hydropower can 
support decentralized or 
rural systems, while 
large hydropower 
requires national 
infrastructure planning 
and consortium-based 
project preparation. 

Grants and technical 
assistance are suitable for 
feasibility, impact and 
safeguard work. Subordinated 
finance, concessional loans 
and guarantees can absorb 
early project risk. Small 
hydropower may be financed 
through special-purpose 
vehicles involving private firms 
or state-owned enterprises. 
Large hydropower may require 
blended structures combining 
government contributions, 
development-bank finance, 
commercial lending and 
equity. 

Hydropower requires the 
strongest interministerial 
coordination of all the 
group cases. NDE-NDA 
engagement must include 
water, agriculture, 
environment, finance and 
infrastructure institutions. 
The central coordination 
question is not simply 
how to finance a power 
plant, but how to 
reconcile national water, 
energy and development 
objectives before 
financing is sought. 

Group D -
Malaysia 
Biomass 

The central challenge is 
not the conversion 
technology alone, but 
whether a reliable and 

Barriers included inadequate 
information on feedstock 
quantity and composition, high 
collection and transportation 

The pathway should 
begin with resource 
mapping, feedstock 
characterization, cost-

Grants are appropriate for data 
collection, studies, capacity 
building and technology 
adaptation. Public and 

NDE-NDA coordination 
must include agriculture, 
waste-management, 
energy, environment and 
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deployment 

Required intervention 
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coordination 

commercially viable 
feedstock-to-energy 
system can be 
established. 

costs, weak technical capacity, 
land constraints, fossil-fuel 
subsidies, tariff rigidity and 
demanding environmental and 
social requirements. The 
profitability of biomass 
therefore depends on the entire 
supply chain rather than plant 
performance alone. 

benefit analysis and 
laboratory testing. This 
should be followed by 
development of 
collection and 
transportation models, 
expert capacity building, 
adaptation of proven 
technologies and a 
demonstration project. 
The pilot must test not 
only conversion 
efficiency, but also 
logistics, supply 
reliability, tariff 
requirements and 
environmental 
performance. 

concessional finance are 
needed for demonstration 
because commercial viability 
has not yet been established. 
GCF Readiness or project-
preparation support could 
develop the enabling system, 
while commercial finance 
should enter only after 
feedstock contracts, revenue 
models and operating costs 
are demonstrated. 

local-government 
institutions. The NDE can 
define technology and 
feedstock requirements, 
while the NDA can 
support a financing 
structure that covers both 
the conversion facility and 
the upstream supply 
chain. Financing only the 
plant would leave the 
principal system risk 
unresolved. 

Group E -
Maldives 
Energy 
storage and 
OTEC 

The selected 
technologies are 
strategically relevant for 
an island system but 
remain at an earlier 
stage of technological 
and commercial 
readiness. The group 
therefore faced a first-
of-a-kind 
demonstration and 
market-entry challenge. 

Major constraints included high 
capital costs, limited operating 
evidence, unclear risk allocation, 
grid-integration requirements, 
regulatory barriers, dominant 
utility arrangements and existing 
commitments to gas-based 
generation. Coordination gaps 
between marine-resource and 
energy institutions further 
complicate OTEC development. 

The pathway must begin 
with pre-feasibility, 
resource and grid 
studies, followed by 
cost-benefit analysis 
and a carefully designed 
demonstration project. 
The demonstration must 
establish technical 
reliability, system value 
and a viable business 
model. Regulatory work 
is also required to clarify 
market entry, utility 
obligations, grid access 

Grant and concessional 
resources are essential for 
studies and demonstration 
because private finance 
cannot reasonably absorb 
first-of-a-kind technology risk. 
Blended finance and 
guarantees may support an 
initial commercial project once 
technical viability is 
established. Commercial 
banks and private investors 
should enter only after 
performance, revenue and risk-

NDE-NDA coordination 
must start earlier than the 
financing stage. Marine 
authorities, energy 
regulators, utilities, 
financial institutions and 
development partners 
need to jointly define the 
project before a funding 
proposal is developed. 
The NDA’s role is to 
mobilize risk-bearing and 
concessional capital, 
while the NDE must 
ensure that the project 
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coordination 

and treatment of 
existing fossil-fuel 
contracts. 

allocation arrangements are 
credible. 

responds to grid and 
technology-system needs 
rather than being treated 
as an isolated 
demonstration. 

Cross-group 
synthesis 

The groups represented 
three different 
transformation 
situations: mature 
technologies blocked by 
system conditions such 
as Solar PV; mature but 
institutionally complex 
infrastructure such as 
hydropower and 
biomass; and emerging 
or first-of-a-kind 
technologies such as 
OTEC and advanced 
storage. 

Across the groups, the principal 
barriers were rarely the absence 
of technology. They were weak 
project preparation, unsuitable 
tariffs and regulations, 
inadequate infrastructure, 
uncertain revenue models, 
limited domestic capacity, 
incumbent interests and 
fragmented institutional 
responsibilities. 

Technology support 
must therefore progress 
from technology 
identification to system 
diagnosis, feasibility and 
business-model 
development, policy and 
regulatory reform, 
demonstration, 
investment preparation 
and eventual scale-up. 
The sequence and level 
of risk vary by 
technology maturity. 

Public and concessional 
finance are required not only to 
fund projects, but to create the 
conditions under which 
projects become investable. 
Grants address knowledge and 
preparation gaps; 
concessional and 
subordinated finance absorb 
early risks; guarantees and 
blended finance support 
deployment; and commercial 
capital enters only when 
revenue, technical and 
institutional risks have been 
sufficiently reduced. 

NDE-NDA coordination 
should function as an 
ongoing project-
development mechanism 
rather than a final 
endorsement step. NDEs 
bring technology, system 
and stakeholder 
knowledge; NDAs bring 
financing pathways, 
Accredited Entity 
engagement and 
investment structuring. 
Their joint role is to 
assemble a coherent 
pathway from national 
technology priorities to 
implementable and 
finance-ready 
programmes. 
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ANNEX I - Participant List  
 

In-person participants 

Country / Organization First Name Last Name Title Affiliation Position 

Bangladesh  Nurun Nahar Dr Ministry of Environment Forest 
and Climate Change 

Additional Secretary   

Indonesia  Lyta Permatasari Dr Ministry of Environment and 
Forestry 

Community Development Analyst 

Japan Ryosuke Tanaka Mr Ministry of Economy, Trade and 
Industry (METI) 

Section Chief, Global Environmental Affairs Office 

Kyrgyzstan  Aigerim Kurmanova Ms Climate Finance Center under the 
Cabinet of Ministers of the Kyrgyz 
Republic 

Senior Expert, Project Preparation Department 

Lao PDR  Vathsouda Nilathsay Ms Ministry of Agriculture and 
Environment  

Deputy Director of Division, Department of Environment 

Malaysia  Rudy Eruwan Dr Ministry of Natural Resources, 
Environmental Sustainability 

Senior Assistant Secretary, Climate Change Division 

Maldives Amjad Abdullah Mr Ministry of Tourism and 
Environment  

Director General 

Pakistan  Imran Khan Mr Ministry of Climate Change and 
Environmental Coordination 

Assistant Director 

Sri Lanka Leel Randeni 
Pidunwaththage 

Mr Ministry of Environment Director (Climate Change)  

Thailand  Surachai Sathitkunarat Dr Ministry of Higher Education, 
Science, Research and Innovation  

President, Office of National Higher Education Science 
Research and Innovation Policy Council  

Uzbekistan Sanjarbek Ibragimov Mr Uzhydromet (Hydrometeorological 
Service of Uzbekistan) 

Chief Specialist  

Bhutan Sangay Chojay Mr Ministry of Finance Sr Program Officer, Development Coordination and Debt 
Management Division, Department of Macro-Fiscal and 
Development Finance 

India Swathi Senan Ms Ministry of Environment, Forest 
and Climate Change  

Assistant Director, Economic Division  

Lao PDR  Alounxay Onta Mr Ministry of Agriculture and 
Environment  

Director General, Department of Planning and 
Cooperation 

Malaysia Marzuki Bin Mustaffa Mr Ministry of Natural Resources and 
Environmental Sustainability 

Assistant Secretary, Climate Change Division  
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Maldives Ahmed Ali Mr Ministry of Tourism and 
Environment  

Director General 

Philippines Christine Mae M. Suplico Ms Department of Finance  International Finance Analyst, International Finance 
Group 

Sri Lanka Mohottalalage  Parakrama 
Bandara 

Mr Ministry of Environment Deputy Director 

Tajikistan  Sarvar Davlatzoda Mr Committee of Environmental 
Protection Under the Government 
of the Republic of Tajikistan  

Head, Digitalization and Innovation Department  

Thailand  Napaporn Tangtinthai Dr Department of Climate Change 
and Environment 

Director of the Climate Finance and Investment 
Subdivision, Strategy and International Cooperation 
Division 

Turkmenistan Suleyman Mammetmyradov Mr Ministry of Environmental 
Protection of Turkmenistan  

Lead Specialist, Department for Coordination of 
International Environmental Cooperation and Projects 

Turkmenistan Mergen  Yusupov Mr Ministry of Environmental 
Protection of 
Turkmenistan/Department on 
coordination of International 
Environmental Cooperation and 
Protection 

Advisor on Climate Finance Matters 

CTCN Secretariat  Ariesta Ningrum Ms CTCN Secretariat Director 

CTCN Secretariat  Tomoko Furusawa Ms CTCN Secretariat Senior Programme Management Officer 

CTCN Secretariat  Suil Kang Dr CTCN Secretariat Coordination Officer 

CTCN Secretariat  Jeawon  Kim Dr CTCN Secretariat Capacity Building and Network Engagement Specialist 

CTCN Secretariat  Hoyoung Jo Mr CTCN Secretariat Climate Technology Specialist 

CTCN Secretariat  Sebin Lee Mr CTCN Secretariat Administrative Assistant  

UNFCCC Secretariat  Moritz Weigel Mr UN Climate Change Secretariat Manager, Technology Sub-Division 

UNEP ROAP Subrata  Sinha Mr UNEP ROAP Regional Environmental Affairs Officer 

UNEP ROAP Manoj Kumar 
Muthumanicka 

Mr UNEP ROAP Programme Management Officer 

Thailand (Host country) Wongkot  Wongsapai Asso
c. 
Prof.  

Ministry of Higher Education, 
Science, Research and Innovation  

Vice President, Office of National Higher Education 
Science Research and Innovation Policy Council  

Thailand (Host country) Saravanee  Singtong Dr  Ministry of Higher Education, 
Science, Research and Innovation  

Division Director, Office of National Higher Education 
Science Research and Innovation Policy Council  

http://ctc-n.org/
mailto:ctcn@un.org


 

Climate Technology Centre and Network, Partnership and Liaison Office 
32rd Floor, G-Tower, 175, Art center-daero, Yeonsu-gu, Incheon 

http://ww.ctc-n.org, Email: ctcn@un.org 
Inquiries related to this document, email: Jeawon.kim@un.org 

 

Thailand (Host country) Chananphat Pheerawatpiti Ms Ministry of Higher Education, 
Science, Research and Innovation  

Manager, Office of National Higher Education Science 
Research and Innovation Policy Council  

Thailand (Host country) Sutisa  Samittiwetcha Dr Ministry of Higher Education, 
Science, Research and Innovation  

Researcher, Office of National Higher Education Science 
Research and Innovation Policy Council  

Thailand (Host country) Chaniporn  Ruangrit Ms Ministry of Higher Education, 
Science, Research and Innovation  

Policy Developer, Office of National Higher Education 
Science Research and Innovation Policy Council  

Thailand (Host country) Sirilak  Charoenram Ms Ministry of Higher Education, 
Science, Research and Innovation  

Researcher, Office of National Higher Education Science 
Research and Innovation Policy Council  

Thailand (Host country) Jitsuna Darachai Ms Ministry of Higher Education, 
Science, Research and Innovation  

Policy Analyst, Office of National Higher Education 
Science Research and Innovation Policy Council  

Thailand (Host country) Chavisara  Wiengchai Ms Ministry of Higher Education, 
Science, Research and Innovation  

Officer, Office of National Higher Education Science 
Research and Innovation Policy Council  

Thailand (Host country) Patcharin  Najai  Ms Ministry of Higher Education, 
Science, Research and Innovation  

Manager Division of Corporate Communications and 
Secretariat, Office of National Higher Education Science 
Research and Innovation Policy Council  

Thailand (Host country) Kotchawan  Pakkruek  Ms Ministry of Higher Education, 
Science, Research and Innovation  

Manager Division of Corporate Communications and 
Secretariat, Office of National Higher Education Science 
Research and Innovation Policy Council  

Thailand (Host country) Krich Wongjun  Mr Ministry of Higher Education, 
Science, Research and Innovation  

Senior Officer Division of Corporate Communications and 
Secretariat, Office of National Higher Education Science 
Research and Innovation Policy Council  

Thailand (Host country) Laor-on  Jirasiriwat  Ms Ministry of Higher Education, 
Science, Research and Innovation  

Project Coordinator Division of Corporate 
Communications and Secretariat, Office of National 
Higher Education Science Research and Innovation Policy 
Council  

Green Climate Fund Ivo Besselink Mr Green Climate Fund, Department 
of the Asia and the Pacific Region 

Senior Sector Specialist - Energy and Industries 

Green Climate Fund Al James (AJ) Untalan Mr Green Climate Fund, Readiness & 
Preparatory Support 

Readiness Programme Officer 

Technology Executive Committee Jingnan Hu Mr Chinese Research Academy of 
Environmental Sciences 

TEC member 

UNIDO  Haruka Yoshida Ms UNIDO, Division of Climate 
Innovation and Montreal Protocol 

Industrial Development Expert 

Network Member - US Natcha Tulyasuwan Ms New Energy Nexus Thiland  

Network Member - US Albert  Lihalakha Mr Climate Probity Director  
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Network Member - Netherlands Omar  Saleh  Mr Zephyr consulting CEO 

Network Member - Thailand Chalerm  Kokanutaporn Mr Thai Eastern Bio Power Co., Ltd CEO 

Network Member - Thailand Prajak Kittirattanaviwat Mr Charoenchai Transformation Co., 
Ltd 

Managing Director (Innovation) 

Network Member - Thailand Atchara  Poomee Ms PAC Corporation (Thailand) Co., 
Ltd 

CEO&Founder 

Network Member - India Samuel  John Mr mistEO Private Limited Co-Founder, CEO and CSO 

Network Member - Pakistan Abdul  Haque  Mr Concern Waste Sindh & Recycling   

Network Member - India Arvind  Kumar Mr India Water Foundation   

Network member - Korea Tim Seunghwan Jung Mr WI.Plat   

Network Member - Sweden Carolina Hedman Ms Globalyx   

Network Member - AIT Malay Pramanik Mr AIT Assistant Professor, Faculty of Climate Change and 
Sustainability, Asian Institute of Technology, Thailand 

Online participants 

Country / Organization First Name Last Name Title Affiliation Position 

Tajikistan  Sunatullo Pirov Mr Agency for Hydrometeorology, 
CEP under the Government of the 
Republic of Tajikistan 

 

The Philippines Robert Eric Borje Mr Climate Change Commission 
 

The Philippines Romell Antonio O. Cuenca Mr Climate Change Commission 
 

The Philippines Christian Icon Tagle Mr Climate Change Commission 
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Israel  Zavi  Apfelbaum Ms Ministry of Environmental 
Protection 

 

Türkiye Tugba Dogan Guzel Mr The Scientific and Technological 
Research Council of Turkey - 
Marmara Research Center 
(Environment and Clean 
Production Institute) 

 

GCF  Bapon Fakhruddin Dr Green Climate Fund, Department 
of the Asia and the Pacific Region 

Climate Investment Principal 

CTCN PALO Hyeonmin Kwon Ms CTCN PALO IMC volunteer 

CTCN PALO Jihu Yun Mr CTCN PALO IMC volunteer 

CTCN PALO Taeyeong Kim Ms CTCN PALO IMC volunteer 
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ANNEX II - Group Photo 
 

 
 
Link to social media: https://www.linkedin.com/feed/update/urn:li:activity:7480596598700376064/ 
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Annex III - Step 1 Planning: Country status cards  
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ANNEX IX - Step 4 Reflection on system transformation, technology and finance discussion boards  
Group A - Pakistan, Sri Lanka, Bangladesh, Indonesia (NDC: Energy systems integration, Chosen energy technology: Solar PV) 
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Group B - Philippines, India, Kyrgyzstan, Turkmenistan (NDC: Energy technology deployment, Chosen energy technology: Solar PV and Hydropower) 
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Group C - Lao PDR, Bhutan, Uzbekistan, Thailand (NDC: Energy systems integration and transition, Chosen energy technology: Hydropower) 
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Group D - Malaysia (NDC: Energy transition, Chosen energy technology: Biomass) 
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Group E - Maldives (NDC: Energy transition, Chosen energy technology: Energy storage and OTEC) 
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