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Increasing Impacts of Extreme Weather Events on Energy Systems

Climatic Impact-driver

Fuel supply

* Floods, droughts and wildfires can negatively affect
biofuel production, critical minerals mining and fuel
transportation.
Tropical cyclones coupled with sea-level rise could disrupt
major fuel production and storage areas on the coasts.
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Energy activity Electricity Generation
Resources (dammed) * Floods and droughts require adaptation measures for
D&O (dammed) hydro power plants.
Resources (undammed) Extreme heat events increase the need for cooling options
PO {undemmed) for solar PVs.
Wind power f,lp:::::::s Rising water temperature and reduced water availability
D&O (offshore) put additional challenges to thermal power plants.
CF (PV) Intensifying tropical cyclones in some areas reduce power
Solarpower | CF(GSP) generation from wind turbines.
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Thermal Efficiency * Extreme weather events test the physical resilience of

power plants " .. .. . .
(inc nuclear) | Vulnerabiliy electricity transmission and distribution networks.
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Cooling Energy Demand
Electricpower | D&0 * Extreme heat events drive higher demand for cooling.
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sstem Vulnerabilty * Frequent droughts increases electricity consumption for
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Increasing Impacts of Extreme Weather Events in Asia and the Pacific

Power plants and refineries exposed to climate hazards in the Stated Policies Scenario, 2041-2060 compared to the pre-industrial period
(1850-1900)
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Sources: IEA (2024), Southeast Asia Energy Outlook 2024




Increasing Impacts of Extreme Weather Events in Asia and the Pacific

Share of power plant and electricity grid capacity exposed to tropical cyclones in Southeast Asia and globally
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Sources: IEA (2024), Climate Resilience for Energy Security in Southeast Asia




Increasing Impacts of Extreme Weather Events in Asia and the Pacific

Climate impacts on final energy demand under a high-emissions scenario
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Types of projects in terms of adaptation and resilience

Step 1: Has the context of climate change vulnerability been set out?

‘ e
Yes v

* As climate change impacts intensify and

Step 2: Is there an explicit statement of intent to reduce the identified . .
climate change vulnerability? the demand for adaptation and resilience

No grows.
Yes

If an activity meets all three criteria, it can
Step 3: Is there a direct link between the project activities and the

identified climate change vulnerabilities? be classified into one of three adaptation

? No finance categories.
Yes

To assess adaptation finance, the project activities that directly address identified
climate change vulnerabilities are disaggregated from other project activities

|
. . . :

Adaptation finance Adaptation finance | | Adaptation finance climate adaptation
less than 100% less than 100% 100% Adaptation finance = 0%




Types of projects in terms of adaptation and resilience

* Projects transition from a narrow focus on climate-proofing toward broader climate resilience outcomes.
= Adaptation is no longer merely an "add-on" nor confined to managing physical risks.

" |nstead, it is essential for embedding resilience into projects, increasing the need for Type 2 and 3 activities.

SUMMARY Activities that are adapted Activities that have shared objectives Activities that enable adaptation

OBJECTIVE Adaptation is not the primary objective = Adaptation is one of the significant Adaptation is the primary objective
objectives

DESCRIPTION Integrate measures to manage physical ¢ Directly reduce physical climate risk and * Reduce the underlying causes of
climate risks build the adaptive capacity of the vulnerability to climate change at the
Ensure that the project’s intended  system. systemic  level and/or  remove
development objectives are realized. * Based on a robust understanding of knowledge, capacity, technological and
Include adjustments or improvements  physical climate risks other barriers to adaptation.
required against impacts of climate * Adjusted to cope with impacts of ¢ Support creating the enabling
change climate change conditions for adaptation
Adjusted to cope with impacts of
climate change.

FINANCE Less than 100% of finance on the activity. Less than 100% of finance on the activity. 100% of finance on the activity
Only financing of the incremental cost of A proportional approach is used.

ACCOUNTING the adaptation activities is counted.




ADB Energy projects for adaptation and resilience

PROJECT NAME Climate-Resilient Energy and Water Sector Project

COUNTRY Federated States of Micronesia TYPE / STATUS Type 3 / Approved

DESCRIPTION The project will finance investment in renewable energy generation and related facilities in the smaller islands of the FSM helping
improve access to electricity and drinking water, enhancing climate resilience of livelihoods through bolstering energy security,
reducing reliance on fossil fuels for power generation improving the utilization of renewable energy and rehabilitating dilapidated
renewable energy infrastructure.

OUTCOME Access to climate-adapted clean energy and drinking water for small islands in the FSM improved

OUTPUTS * Climate-resilient renewable energy and water systems installed and operated by the utility on the smaller islands
* Low-carbon productive use of energy installations completed and operated on the smaller islands
* Program management, institutional strengthening and community outreach on the smaller islands supported

ADAPTATION * Renewable energy deployment, battery systems, distribution lines
* Rainwater collection, tanks, desalination

* lce machines, cold storage for agriculture

e Capacity building

MEASURES




ADB Energy projects for adaptation and resilience

PROJECT NAME Climate-Resilient Energy and Water Sector Project

COUNTRY Bhutan TYPE / STATUS Type 3 / Active

DESCRIPTION The project will finance the construction of one solar photovoltaic (PV) power plant located in central-west Bhutan with a
minimum total capacity of 17.38 MWop. This will be the first utility scale alternative renewable power plant in the country and the
first step to diversify the generation portfolio of Bhutan's hydropower dominated energy sector, creating system change and
building resilience against adverse climate change impacts on the power sector. The project will strengthen the institutional
capacity of the Department of Renewable Energy (DRE) on solar and wind power project design, operation and maintenance and
renewables grid integration. In addition, the project will provide learning opportunities and promote energy sector career paths
to students in Science, Technology, Engineering and Mathematics (STEM) streams, with special attention to female students.

OUTCOME Clean energy generation system diversified to non-hydro resources

OUTPUTS e Utility scale non-hydro renewable energy generation assets established
* Knowledge in climate resilient renewable energy systems improved
* Department of Renewable Energy capacity for gender equality and social inclusion enhanced

ADAPTATION * Renewable energy deployment for diversification of energy sources
e Capacity building for vulnerable groups

MEASURES




ADB Energy projects for adaptation and resilience

PROJECT NAME Digitize to Decarbonize—Power Transmission Grid Enhancement Project
COUNTRY Uzbekistan TYPE / STATUS Type 1/ Active
DESCRIPTION Digitize to Decarbonize - Power Transmission Grid Enhancement Project aims to support the low-carbon transition and green

economy development agenda of the Government of Uzbekistan by (i) enhancing reliability and stability of the power
transmission grid, (ii) increasing operational efficiency and improving monitoring and control of the power system by introducing
modern digital and telecom technologies, (iii) reducing the number of system blackouts, (iv) reducing transmission losses, and (v)
supporting the prioritized government reform of state-owned enterprises by enhancing the corporate governance of Joint Stock
Company (JSC) National Electricity Grid of Uzbekistan (NEGU).

OUTCOME Power transmission system reliability improved.

OUTPUTS * Twelve transmission lines in seven regions rehabilitated and equipped with climate-resilient technologies

* Four 220 kV substations reconstructed, equipped with climate-resilient technologies, and expanded by 420 MVA
* NEGU's corporate governance enhanced

* NEGU's project management capacity improved

ADAPTATION * Improving infrastructure design (more effective cooling systems, resilient conducting materials, improved cables, building
retention walls near substations, improved drainage and slope assessment, additional transmission circuits for re-routing)

* Adopting modern tools for taking informed adaptation actions (monitoring system)

* Enhancing the technical and managerial capacity of the national electric grid (emergency response)

MEASURES




Multiple Benefits of Enhancing Climate Resilience of Energy Systems

|
Energy Security ﬁ Economic Development

e .
Climate-resilient energy systems enable reliable Climate-resilient and reliable energy supply
energy supply against climate-driven is essential for industrial and commercial

disruptions and promote the use of activities, while reducing dependency on
domestically available energy sources. imported fuels.

Energy Access = Social Welfare

Ensuring climate resilience of newly

planned energy infrastructure can

support energy access and reduce
climate vulnerability.

Climate-resilient energy systems are key for
protecting vulnerable people against extreme
weather events, supporting social services.

Energy Transition Disaster Risk Management

- ]

Incorporating future climate risks into energy planning Early warning systems, fast disaster recovery and

supports transitions towards renewable energy which emergency communication c:niﬂnels 0f ckmate_-

tends to be more sensitive to climate conditions than resilient energy systems contribute to disaster risk
conventional energy. manhagement in general.




THANK YOU

jinlim@adb.org
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