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[English only]

1. On the basis of the work carried out during the reporting period?, the TEC wishes to
deliver, for consideration at COP 29 and CMA 6, the key messages and recommendations set
out in this annex, which are organized according to the implementation of activities in the
four workstreams of its rolling workplan for 2023-2027.

Realizing Early Warnings for All: innovation and technology
in support of risk-informed climate resilience policy and
action

2. The TEC highlights the following key messages drawn from the findings in a policy
brief on this issue prepared jointly with GEO:

(@) Scaling up early warning innovations and technologies is essential to enhancing
risk-informed climate resilience policies and actions;

(b) Climate information and disaster risk knowledge provide the foundation for the
multi-hazard early warning system value chain, which saves lives and protects property and
the environment. Yet significant differences exist among countries in access to and
availability of data and knowledge on disaster risk; in particular, the LDCs, SIDS and African
countries experience poor access and availability. Challenges in relation to risk knowledge,
including in its monitoring, status reporting, production, use and accessibility, persist
globally, but in particular for these countries;

(c) A wide array of scalable technology measures, platforms and services have
already demonstrated their effectiveness in boosting climate information and disaster risk
knowledge for countries in need. These technologies are most effective when integrated: for
example by combining hardware, software and ‘orgware’ measures; approaches based on
Indigenous and traditional knowledge; and high- and low-technology open solutions that
leverage low-cost sensors, mobile and digital technologies, Al and Earth observation
satellites, for example;

(d) Parties have underscored the importance of early warning systems to realizing
their climate agendas in their national action and planning documents: about 50 per cent of
NDCs, about 40 per cent of NAPs and more than 90 per cent of adaptation communications
submitted under the Convention and the Paris Agreement mention early warning systems.
However, there is limited recognition of the role of technology applications in improving
climate information and multi-hazard early warning systems in these policies and plans or in
country programme documents and funding proposals submitted to climate funds: only about
25 per cent of NDCs, 30 per cent of adaptation communications, 12 per cent of the adaptation-
related components of TNAs and 10 per cent of GCF funding proposals based on NAPs
highlight technologies for this purpose;

(e) Long-term finance, both domestic and international, supported by a coordinated
multisectoral approach is key to sustaining project outcomes and scaling up integrated
technological solutions that address multiple hazards across multiple sectors, including the
building of resilient infrastructure and the assessment of loss and damage;
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(f) Technology can empower citizen scientists and other local stakeholders to
produce and use local data on vulnerability and exposure to hazards, allowing countries to
identify their most vulnerable populations, communities and groups. Such local data and
knowledge enable evidence-based decision-making and enhance people-centred multi-
hazard early warning systems with effective ‘last mile delivery’, which remains a key
challenge.

3. To scale up innovation and fit-for-purpose technology solutions, the TEC
recommends that the COP and the CMA encourage Parties, international organizations and
stakeholders, as relevant, to:

(@) Consider technologies for multi-hazard early warning systems when preparing
and updating NDCs, NAPs, TNAs and other national strategies and plans, where appropriate,
integrating a combination of complementary technologies into both existing and proposed
systems, plans and processes;

(b) Investin multisectoral technology solutions by leveraging funding from relevant
financial mechanisms and other sources, including the AF, the Climate Risk and Early
Warning Systems initiative, the Fund for responding to Loss and Damage, the GCF, the GEF
and the Systematic Observations Financing Facility, while building on the outcomes of
funded projects to avoid fragmentation of efforts, promote long-term sustainability and
maximize impact;

(c) Leverage international initiatives and public—private partnerships in order to
strengthen the capacity of Governments to understand and mitigate context-specific disaster
risks and to reduce the financial and other barriers associated with accessing international
capital;

(d) Support the integration of technologies into projects to promote local
stakeholder engagement such that both low- and high-technology solutions enable the
creation and consumption of risk knowledge by Indigenous Peoples; youth; female-led and
community-based groups and entities, including local universities, research institutions and
start-ups;

(e) Build the technical capacity of stakeholders in developing countries for
enhancing reporting on, production, use of and access to risk knowledge, including by
implementing targeted actions that strengthen the inclusion and build the capacity of women
in technology in order to address persisting gender disparity;

(f) Leverage the global community of scientific experts and innovators, including
GEO, who promote open data, knowledge and solutions as public goods; and who can
provide the technical support and knowledge transfer needed for engaging stakeholders and
building their capacity; while helping to design fit-for-purpose combined technology
measures, including frontier and emerging technologies.

Climate technologies for agrifood system transformation

4, The TEC highlights the following key messages drawn from the policy paper on this
topic, being jointly prepared with FAO:

(@) The application of climate technologies in agrifood systems is an essential
means of accelerating progress in adaptation to climate change while also building structural
resilience into these systems and supporting emission reduction;

(b) Effective implementation of climate technologies in agrifood systems must be
embedded within the broader objectives of agrifood system transformation, which include
improving production, nutrition, natural resource management and livelihoods, and explicitly
account for complementarities and trade-offs;

(c) Technology requirements and opportunities need to be captured for all stages of
the agrifood value chain;

(d) Capacity-building and awareness-raising, particularly for stakeholders in the
LDCs and SIDS, is needed to realize the benefits of deploying readily available climate
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technologies. Increased investment in research and development of new technologies for
agriculture has been found to have significant positive financial, social and environmental
benefits for agrifood systems;

(e) Economic and financial constraints have consistently been identified as the main
barriers to adopting climate technologies. In coordination with broader efforts, scaling up and
effectively implementing climate technologies requires not only a large increase in available
finance, but also the tailoring of financing to support investment requirements. There is also
a need to create enabling conditions for financial institutions to provide guarantee and risk-
sharing services, asset-collateralized loans programmes and other instruments that accelerate
the adoption of technologies;

(f)  Adopting a facilitative approach to the informal sector in agrifood systems is
important given its relevance in agricultural value chains. This approach could include
technical assistance, training and public support to provide needed incentives for climate
technology adoption;

(g) Experience, in general, in conducting TNAs and preparing TAPs has provided
insights into how to better integrate climate change and agrifood sector policies into NDC
and NAP preparation and implementation and has revealed the need to increase the likelihood
of countries obtaining finance from all sources, including public international finance, for
implementing technologies identified in TNAs and TAPs.

5. The TEC recommends that the COP and the CMA encourage Parties, international
organizations and stakeholders, as relevant, on this issue, to:

(a) Undertake accurate, robust and context-specific assessments of local agrifood
systems that account for natural resource use, consider socioeconomic inclusion, are
gender-responsive and consider the nexus with water, energy, biodiversity and food. The
assessments are needed to help define and underpin the climate technology options to be
taken up;

(b) Ensure capacity-building strategies and efforts are linked to technology needs,
identify suitable and correct skills, especially for smallholders and vulnerable segments of
the population, and, in particular, consider initiatives focused on equipping rural women with
digital literacy and relevant skills;

(c) Increase and further target finance flows, from all sources, to appropriately
address the technology needs in countries in coordination with broad efforts to facilitate
access to and the deployment of climate technologies that take into consideration investment
requirements and country capacities;

(d) Coordinate across sectors and at all levels of government the development of
policies that target climate change and agriculture while considering linkages with broad
development and environmental concerns.

Integrating hard-to-abate industries into the process of
preparing and implementing nationally determined
contributions

6. Drawing on the policy brief on integrating hard-to-abate industries, particularly steel,
cement and chemical industries, into the process of preparing and implementing NDCs for
deep industrial decarbonization, and the mapping conducted of initiatives for promoting zero-
and low-emission production and products in the steel, cement and chemical industries, the
TEC, while being mindful of the strategic value of energy and energy security and
emphasizing the outcome of the first global stocktake,? highlights the following key
messages drawn from the policy brief:
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(@) Industry accounted for 34 per cent of all GHG emissions in 2019.3
Transforming key industrial sectors is thus crucial to substantially reducing GHG emissions
and keeping the goal under the Paris Agreement of limiting global temperature rise to 1.5 C
within reach;

(b) Zero- and low-emission technologies and approaches, such as electrification,
renewable energy, energy and material efficiency, circularity, hydrogen-based steelmaking,
electric boilers, high-efficiency electric kilns, and carbon dioxide capture and storage, are
vital for reducing industrial GHG emissions;

(c) Tracking of progress of emission reduction technologies through road maps and
milestones ensures that targets are being met;

(d) Collaborative efforts between industries, research institutions, financial
institutions and Governments can accelerate development and deployment of zero- and low-
emission technologies;

(e) International cooperation and knowledge-sharing are catalysts for innovation,
technology transfer, capacity-building and gender equality. Several industrial road maps and
initiatives are currently in place;

(f)  There are signs of women’s leadership and participation slowly increasing
within industry but they are still at a low level.

7. To enhance industrial decarbonization, particularly in hard-to-abate industries, while
accelerating progress towards net zero emissions, the TEC recommends that the COP and the
CMA encourage Parties to consider:

@) Integrating hard-to-abate industries into the process of preparing and
implementing NDCs and national reports to enhance their effectiveness, foster global
cooperation, and strengthen support for implementation;

(b)  Developing low- and near-zero emission road maps and milestones for key
industries, clearly defining roles and responsibilities and considering:

(i)  Zero- and low-emission technologies and approaches such as those referred to
in paragraph 6 above;

(ii) Economic and regulatory incentive policies to promote industrial
decarbonization;

(iii) Electrification, renewable energy installation and decarbonizing policies, taking
into account environmental integrity;

(iv) Research, development and demonstration of both endogenous technologies and
Indigenous technologies;

(v) Green public procurement policies;

(vi) Policies for definitions and standards, including building codes;
(vii) Capacity-building policies;

(viii) Just transition;

(ix) Promoting women’s leadership in industry;

(c) Developing investment plans for industrial decarbonization;

(d) Increasing investment for supporting research and development and innovation
for decarbonization and using blended finance;

3 Intergovernmental Panel on Climate Change. 2022. Climate Change 2022: Mitigation of Climate

Change. Contribution of Working Group 111 to the Sixth Assessment Report of the Intergovernmental
Panel on Climate Change. P Shukla, J Skea, R Slade, et al. (eds.). Cambridge and New York:
Cambridge University Press. Available at https://www.ipcc.ch/report/ar6/wg3/.
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(e)  Taking advantage of international cooperation, existing good practices and
knowledge-sharing.

8. The TEC also recommends that the COP and the CMA encourage international
development organizations seeking to support the deep decarbonization of hard-to-abate
industries to:

(@)  Foster market linkages between stakeholders in hard-to-abate industries, low-
and near-zero emission technology providers, and donor organizations and
collaborative research and development programmes;

(b)  Enhance global cooperation between global industry stakeholders, technology
providers, initiatives, and funding bodies through strategic linkages;

()  Support cross-border green energy purchases through electricity
interconnectors;

(d)  Develop new or harmonize existing standards for decarbonization technologies;

(e)  Promote peer-to-peer knowledge exchange between countries with similar
technology interests;

0] Facilitate support and cooperation between developed countries and
developing countries and South—South and triangular cooperation;

(o)  Promote transparency and use of monitoring systems.

Gender-responsive technology and infrastructure for
sustainable urban mobility

9. Drawing from its policy brief on gender-responsive technology and infrastructure for
sustainable urban mobility, the TEC highlights the following key messages:

(&) Substantive action will be required for urban mobility to contribute to achieving
the goals of the Paris Agreement and promoting sustainable development;

(b) Addressing gender-based differences in travel behaviour, access to and
affordability of transport, safety while using various modes of transportation and
employment in the transportation sector will help achieve climate action in the sector.
Without consideration of all genders, especially women, in policies and actions for achieving
zero- and low-emission and climate-resilient urban mobility, they will fall short of fully
contributing to achieving emission reduction targets and sustainable development and to
facilitating equitable and just transitions;

(c) Different genders often have different travel needs and behaviours owing to
gender roles and social norms, as well as to characteristics of individuals such as race,
ethnicity, sexual orientation, gender identity, disability status and class, which intersect to
create unique dynamics and effects, necessitating gender-specific policy considerations;

(d) There is considerable evidence that existing urban mobility systems neither
provide women and gender-diverse people with the same level of access, safety, comfort and
connectivity as they do for men, nor provide equal employment opportunities. This is in part
because women’s needs were overlooked in the design of these systems, information on
women’s needs was not collected when designing these systems and provisions to protect
women from harassment and gender-based violence are inadequate;

(e) Policy options and successful initiatives relating to gender-responsive
technology and infrastructure for sustainable urban mobility have been well documented, so
the emphasis needs to shift towards integrating those options into policy, programme and
project documents at the national — especially the city — level.

10.  To accelerate the implementation and scale-up of gender- and climate-responsive
technology solutions in urban mobility systems, the TEC recommends that the COP and the
CMA encourage Parties, international organizations and other stakeholders, as relevant, to:
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(@) Improve the collection, availability and use of gender and transport data for
urban mobility planning that addresses climate change and social inequalities;

(b) Consider implementing mutually supportive principles and measures, adopting
approaches such as ‘avoid-shift-improve’, and participating in initiatives and using toolkits
for implementing zero- and low-emission sustainable urban mobility, such as those described
in the policy brief referred to in paragraph 9 above;

(c) Raise the visibility of gender- and climate-responsive urban mobility policies in
the planning and reporting instruments under the Paris Agreement and those related to
sustainable development, including those by non-State actors, and highlight the need for
those policies to reflect and enhance national commitments relating to sustainable urban
mobility and create a coherent framework for mutually reinforcing action on climate change
and sustainable mobility;

(d) Foster enabling environments and supportive policy frameworks that contribute
to the achievement of gender equality, for example by promoting action towards achieving
sustainable development goals related to gender and the creation of greater employment
opportunities for women in the urban mobility sector.

Climate Technology Progress Reports

Climate Technology Progress Report 2022

11.  The TEC, in the context of its collaboration with UNEP Copenhagen Climate Centre,
contributed to the development of The Climate Technology Progress Report 2022, which
identifies innovative approaches to stimulating the uptake of existing climate technologies
on the basis of data and case studies from the African region. Drawing on the report, the TEC
highlights the following key messages:

(@) The technology feasibility assessment methodology set out in the report
provides a reproducible, transparent approach to examining technologies that are feasible for
adoption, noting that feasibility is context-dependent and may vary by social group and
location;

(b) There is a need to nurture the development of institutional, social and policy
capabilities through long-term programmatic activities;

(c) Financial interventions are important not only to compensate for viability gaps
in individual transactions, but also to address market failures and contribute to market
creation for climate technologies;

(d) Institutionalizing human skills, resources and practices within organizations is
critical to enhancing feasibility and opportunities for strengthening cooperation at various
levels of governance in the context of technology development and transfer;

(e) There is a lack of workers with digital skills and skilled workers, which is
hindering the development of the digital sector, including the lack of legal frameworks for
data protection in relation to the digital marketplace. Upgrading curricula, expanding
coverage and placing additional focus on digital skills in technical and vocational education
and training is needed;

(f)  There is an important intersection between climate action and development
needs where major developmental issues, including access, equitable development and
distributional aspects, need to be addressed alongside the implementation of climate
technologies.

12. The TEC recommends that Parties, international organizations and international
donors, as relevant:

(&) Cooperate on increasing the availability of technology feasibility assessments
that respond to the needs of different social groups and contexts;
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(b) Consider the findings set out in paragraph 11 (b—f) above when planning and
implementing interventions.

Climate Technology Progress Report 2023

13.  The TEC and the CTCN, in the context of collaboration with UNEP Copenhagen
Climate Centre, contributed to the development of The Climate Technology Progress Report
2023, which identifies innovative approaches to stimulating the uptake of existing climate
technologies on the basis of data and case studies on urban system transformation from the
Asian region. Drawing on the report, the TEC highlights the following key messages:

(@) Transitioning to technology-inclusive systems and implementing groups of
technologies on the basis of their individual synergies and trade-offs can produce benefits
across multiple sectors and regions;

(b) The progress of climate technology is not exclusively reliant on research and
development; instead, it is deeply contingent on the presence of robust urban infrastructure
and the mobility patterns of urban infrastructure users;

(c) Synergistic benefits for mitigation, adaptation and development goals of climate
technologies can incentivize governments to accelerate their adoption. There are feasible
synergistic options for water management, public transport, building cooling, social housing,
and energy distribution and generation, among other technology groups;

(d) The work of government climate leaders, front runners and local governments
in introducing climate technologies is essential for integrating climate technologies into long-
term urban development and climate action plans, managing the land and infrastructure
required for technology adoption, demonstrating both small- and large-scale climate
technologies, and setting ambitious targets;

(e) Successful technology-inclusive initiatives typically involve a combination of
national and subnational policies and instruments, and, when paired with the provision of
incentives and undertaken collaboratively, these measures promote replicability across cities;

(f) Finance flows for urban infrastructure are hampered by a ‘business as usual’
mindset. It is critical to embrace a new paradigm for urban infrastructure investment that
includes aggregation, green and climate financing, impact and innovation funding, and
investment through a gender lens;

(g) Given the growing complexity of investment approaches, project preparation
and transaction management are becoming critical. Financing project development and
preparation facilities can play an important role in originating, developing and curating
pipelines of investment-ready projects.

14. The TEC recommends that Parties, international organizations and international
donors, as relevant, consider the findings set out in paragraph 13 above when developing and
implementing interventions and policies in urban contexts.
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Country Thematic area

Title of project

Water—energy—food nexus

Ghana Adaptation
Indonesia Adaptation
Liberia Adaptation
Mozambique Adaptation
Seychelles Adaptation
Tunisia Adaptation,
mitigation

Promoting and upscaling appropriate solar irrigation technology options
for smallholder farmers in Ghana through innovative climate adaptation
financing mechanisms, a conducive policy framework for technology
regulation and tailored training modules

Identification of technical practices for climate-smart agriculture (CSA)
in Indonesia

Upscaling lowland rice production to improve food security through
improved solar powered irrigation practices

Solar based irrigation for women’s empowerment - "pay as you irrigate”
as a means of water management and food security in Mozambique
(AFCIA)

Formulation of a Pre-Concept Proposal to the Innovation Facility of the
Adaptation Fund, for a holistic watershed management approach
including wetland creation for water supply

Smart drinking water network in Tunisia: first phase in Sousse and
Monastir

Buildings and infrastructure

Bangladesh ~ Adaptation
Belize Adaptation
Honduras Adaptation
Mexico Mitigation
Nepal Adaptation
Pakistan Adaptation,
mitigation
Peru Adaptation
Samoa Adaptation,
mitigation
Togo Adaptation,
mitigation

34

Technology for Monitoring & Assessment of Climate Change Impact on
Geomorphology in the Coastal Areas of Bangladesh

Groundwater monitoring for mapping aquifers in Belize as a tool for
climate change adaptation planning

Designing nature-based solutions with an ethnic and gender-equity
approach, to increase the resilience of rural mountain communities in
protected natural areas affected by extreme weather events in Honduras

Analysis of the current situation of the construction and demolition
sector in respect of the Circular Economy in Mexico City

Customized weather and climate information system for climate-
resilient agriculture in Nepal

Adoption of green buildings in Pakistan to achieve Pakistan’s Nationally
Determined Contributions

Monitoring system of adaptation measures in the water sector, analysis
of barriers and financial sustainability for its implementation

Developing a framework and methodology to carbon sinks from the
forestry sector using Earth observation in Samoa

Development of a methodology to create climate-smart municipalities in
Togo and the preparation of action plans for adaptation and mitigation to
climate change for 4 of these municipalities

* For all projects and related documents. see https://www.ctc-n.org/technical-assistance.
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Country Thematic area

Title of project

Viet Nam Adaptation

Localization of water resources management technology to adapt to
climate change in Hong-Thai Binh river basin

Sustainable mobility

Bangladesh ~ Mitigation Development of Framework for Real-Time Transport Information
Systems for Public Transport in Greater Dhaka
Lao Peoples” Adaptation,  Technical Capacity Enhancement for Planning an Urban Public
Democratic ~ mitigation Transport System in Vientiane, Lao PDR (pro bono support from the
Republic Republic of Korea)
Energy systems
Dominica Adaptation,  Technical and economic feasibility of solar units and water storage on
mitigation public buildings in Dominica
Mongolia Adaptation,  Feasibility study of a combined heat and power supply using green
mitigation hydrogen
South Africa  mitigation Capacity Development for the Deployment of Demand Response (DR)
in South Africa to Mitigate against Carbon Emissions and Electricity
Supply Shortages
Thailand mitigation Development of a national hydrogen strategy and action plan for

accelerating Thailand’s net-zero target

Business and industry

Cambodia Adaptation,
mitigation

Costa Rica Adaptation,
mitigation

Pakistan Adaptation,
mitigation

Market assessment in the application of climate technologies in the
agricultural sector for rural development in Cambodia

Supporting the transition to a circular economy in Costa Rica

Technologies Framework for Implementation of Nationally Determined
Contributions for Pakistan

Technology needs assessment

Chile Adaptation,
mitigation

Georgia Adaptation,
mitigation

Kyrgyzstan ~ Adaptation,
mitigation

Technology Needs Assessment (TNA) and Technology Action Plan
(TAP) for Chile’s NDC implementation

Updating of Georgia’s technology needs assessment (TNA) through
development of technology road maps for prioritized technologies (GCF
readiness funding)

The Technology Needs Assessment (TNA) and Technology Action
Plans (TAPs) for the Kyrgyz Republic (GCF readiness funding)
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