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In June 2024, Sindh province
recorded temperatures as high
as 52°C - extreme heat caused

50% of banana crops to perish
due to heat stress.
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2015 heatwave

10-18 hours power outages
Water outages

1200 deaths

65,000 heatstroke



Tree planting in the
city

Urban forests effort
Heatwave
management plan
Cooling stations
Growth in quality
social housing
Demonstrations
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Days per year that max temperature exceeds 35°C |

0days . 150+ days

(O 52 Cities with max temperature above 35° C for at least 150 days per year

Source: Based on global scale projections from the |PCC Interactive Atlas. WORLD RESOURCES INSTITUTE
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(0197 Cities with max temperature above 35° C for at least 150 days per year

Source: Based on global scale projections from the IPCC Interactive Atlas. WORLD RESOURCES INSTITUTE







Heat and air quality — a vicious,cycle  §
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Global Heat Impact on Crops

Crop yields down 12-30% 4 o,

Fresh produce highly vulnerable to

Extreme temperatures accelerate ripe

g
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Lack of cold chain leads to conS|derabIe fo .""

Water loss and wilting reduce shelf life before




Post Harvest Loss

30-40%

Of India’s fresh produce is lost after
harvest - lack of Cold-Chain (DFI Report)

5% of harvested

fruits and vegetables get precooled

Quality Damage and
Sunburn at farm level

Tissue temps >38°C cause fruit scorching, browning &
shriveling

Loss of firmness & texture reduces market
appeal

Premature fruit-drop lowers farmer earnings
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% change in crop yields using median of 21 GCMs
~ Source: Sue Wing et al. 2021




UNSG's Call to Action on Extreme
Heat urges us to...

Care for Vulnerable Populations
M\“;\ Countries and communities must protect the most vulnerable people from the
impacts of extreme heat, reduce extreme heat risk and build their resilience

Protect Workers
& Protect all workers in all sectors through appropriate occupational safety and
health measures based on a rights-based approach

Economic and Societal Resilience
Sustainable multi-sectoral and multi-scalar partnerships for development and
implementation of heat action plans, strategies and solutions for heat resilience

Limit Temperature Rise to 1.5°C
A Accelerate the pace of the just transition away from fossil fuels and scale up
investment in renewable energy

" Extreme heat 'is having an extreme impact
on people and planet. The world must rise to

the challenge of rising temperatures.’



Awareness Preparedness Re-design
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Cities are warmer than surrounding areas

because

Measures to Promote Heat Resilient Urban

Design

High share of hard
surfaces, roofs in
comparison to natural
surfaces.

Man made surfaces are
darker, absorb more
sunlight and convert into
heat.

Reduce the amount of
solar gain or amount of
sunlight falling on
surfaces. Example —
shaded streets

Use of light-coloured
surfaces, reflect sunlight
thus maintaining cooler

surfaces.

Anthropogenic heat from
air-conditioned buildings,
factories, vehicles

Street geometries, built
form trap heat by
reducing sky view and air
circulation

Reduce the amount of
heat produced through
sustainable transport,
reduce need to drive,
mainstream passive
cooled buildings

Dissipate Heat — plan
open green spaces, water
bodies between the built
environment, street
geometries to enhance
ventilation.
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-0 '*' 'Beatlng the Heat in Cities
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g B “L’n?eegra%e urban heat assessments

A% ‘Jﬂiog- :

bt ,,,.M an Cllmate and cooling plans
s @%dﬂve greening and heat

~ #reduction strategies like cool
“~ Jroofs, DCS

ﬁ‘“ AUrBann masterplans
Fleaf""Actlon Plans

Surface UHI intensity Index



Green in the city

3-30-300 rule

3 decenttrees 30% tree canopy 300 meter

visible from home in every neighborhood from a park




Medellin,
Colombia:

36 green corridors that
are now 100
green/blue corridors
and biodiversity hubs,
part of a large
strategic
naturalization of the
city of Medellin.
Shading pedestrian
walkways is a priority.

Singapore:

Cheonggyecheon stream 5.8 km of water corridor has decreased
temperature 3.3°C to 5.9°C compared to a parallel road a few
blocks away.

Seoul, South Korea:

Cheonggyecheon stream 5.8 km of water corridor has
decreased temperature 3.3°C to 5.9°C compared to a

parallel road a few blocks away.

Delhi,
India: seeps a1

model forecasts heat
exposure combining
satellite imagery and
hyperlocal weather data to
create risk scores for every
home based on roof
material.

Freetown, Sierra Leone: combining
community stewardship, digital tools and carbon markets
F the T is planting Imillion trees by 2024.
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PRODUCTION  ICE STORAGE ~ AUTOMATED  CONTROL CHILLED WATER  DISTRIBUTION
PLANT ENERGY ROOM STORAGE NETWORK
TRANSFER g
STATION T

FREE COOLING

Paris, France: raisisa using the Seine River water to provide “free TRANSFORM
’ F RE ET W N
district cooling,” and b) co-designing its “school-yards oases” 2



Why Passive Cooling?

Passive cooling can curb the growth in demand
for cooling capacity in 2050 by 24 per cent, result
Kaapig I chil in capital cost savings in avoided new cooling
ot g s equipment of around US$1.5 trillion to US$3
trillion and reduce emissions by 1.3 billion tons
of CO2e. (UNEP, Global Cooling Watch 2023)
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Saving
Global Cooling Watch 2023 electricity
cost

Saving Saving
energy CO2
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y«mNCAPs and NDCs

Integrate into national building codes

“ Drive subnational implementation into
mannlng and bye-laws

Integrate into procurement norms for
social housing and public buildings

Passwe cooling guidance and
eveloper engagement




PCS Financial benefits_ Indonesia

Affordable Housing:

- 373 houses in 2,600 hectare
development

Passive Cooling Strategies:

- WWR of 17.5%

- External shading

- Insulation of wall and roof
- Natural ventilation

Cost Performance:

- Incremental cost: 4.70%
- Payback period: 1.8 years
- Utility cost saving: 30%
(equivalent to 41 low-income houses)

Banten

Citra Maja Raya

Developer: PT. Citra Maja Raya JO INCREMENTAL 4.70%
COST

COMPARED TO
A TYPICAL HOUSE

PAYBACK 1.8 YEARrs

UTILITY 0,
- COST SAVINGS 30 /o R
pervear |IDR 252 miillion

Equivalent to

41

energy consumption of !°W
income
Equivalent to houses

33

tial savings calculated in the EDGE software.

water consumption of

umbers above are based on poten

i (o s =

o ] - e
These 373 affordable homes are the first to be
EDGE-certified in the country, and are part of the

2,600 hectare development being developed as a
sustainable city.

Energy

Optimum window sizing
(WWR of 17.5%), external
shading, insulation of roof and
external walls, natural
ventilation, and
energy-efficient lighting
systems.

m Materials

Micro concrete tiles on
steel rafters for roof
construction and
autoclaved aerated
concrete blocks for walls.

O Water

Low-flow faucets and
dual flush water
closets.

=

"My home has good air circulation so we don't need to use air conditioning during the day. In
my previous home, | used to spend IDR 800,000 ($55) on electricity for a month. Now we
spend only IDR 200,000 ($14) per month. It is a huge difference!”

- Emilia Sutedja, Resident

Source: IFC EDGE



Low Income Multifamily Housing — Tamil Nadu

ﬁ o0
LN
Wall 230mm Brick Wall + Plaster 200mm AAC Walli
Roof
Insulation 150mm RCC 40mm PUF
Slab+75mmBrickbat+50mm
Screed+20mm Tiles
SRI <30 >80
Window
SHGC .58 24% less
U value .85 3% less
WWR 30% 20%
Ventilation and Shading
Openable 50% 90%
window area
Opaque 0% 5%
Open.Shutter
Projection None 0.7 factor
Factor
Shading

L\\

—— Cool reflective roof

Roof Insulation:

50mm Polyurethane Foam
insulation on roof slab

ross Ventilation

=

Wall insulation:
200 mm AAC block 46

e

Shading devices on windows
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Top Floor. — Indoor Temperature —Peak Summer Day

4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Hour
Basecase —  — Cool Roof «:-:-e:e: Roof Insulation - - - - Window Area — — - Shading PCS-All

Baseline

47% reduction in annual discomfort hours

PCS- Roof  PCS-Roof PCS-Green PCS- Window PCS- Window PCS- Wall PCS- All
SRI Insulation Roof Area Shading insulation
Top Floor = Middle Floor

23

Annual Comfort Hours

12 AM

6 PM

12 PM

1.00

0.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Comfort () Basecase

17110 12/31 between 0 and 23 @1

Jan Feb Mar Apr May Jun dul Aug Sep oct Nov Dec

Comfort (hr)
1/1 to 12/31 between 0 and 23 @1

12 AM

6PM

12PM

1.00

12 AM 0.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Comfort (hr) Insulation

1/1 to 12/31 between 0 and 23 @1

12 AM

12 PM

6 AM

ILOO
0.00

Window Glazing

12 AM
Jan Feb Mar Apr. May Jun Jul Aug Sep Oct Nov Dec

Comlfort (hr)
1/ to 12/31 between 0 and 23 @1

1.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec |.7
Comlfort (hr)
1/1 to 12/31 between 0 and 23.@1 . Shadin
Whole buildina g



kWh

AC to Low Income Multifamily Housing

250000

200000

150000
100000
50000
0

Baseline PCS- Roof SRI PCS-Roof PCS- Green PCS-Window PCS-Window PCS-Wall PCS- All
Insulation Roof Area Shading insulation

Avoid 31% increase in total annual electricity
use from AC

Tamil Nadu is now integrating
into building regulations and
byelaws and social housing
norms

48



BeCool India: Components and Implementation Approach

Objective of SDC contribution: Implementation of ICAP is supported by enabling state governments and cities drive comprehensive action

on thermal comfort and space cooling (finance, policy) and benefit from coordinated and sustained national support programme

Component 1 Enhancing policy design & policy implementation

« Strengthening passive cooling and thermal comfort programs at national-

level (ICAP; BEE-ECSBC; MoHUA-PMAY) 3 national policies/codes/guidelines
» Supporting integrated policy implementation on passive cooling and accepted/integrated
thermal comfort (e.g. ESCBC, PMAY) at state and city level. 2 ‘partner’ states; 3 ‘light-touch’
Accelerating finance 5 cities; 15 replication cities
Component 2 5 bankable project pipelines
- Dedicated funding/finance mechanisms for state governments >$100m funds allocated/invested

5000 people trained
>20 real estate developers
supported (4-5 deep support)

« Bankable, investment ready pipeline prepared with public authorities

Awareness and capacity of real estate sector.
Component 3

« Partnerships with real estate developers for PCS demonstration and

decarbonization charters U N (&) i
[] i i 1 iNi . o . -y = Confederaziun svizra
Communication, knowledge materials and training on tools environment D Coalition e

programme a UNEP-convened initiative and Cooperation SDC
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Department of Climate Change

Aim: Protect populations from extreme heat /achieve NDC mitigation targets

Enhancing national policy design

« NDC 2022 - passive cooling for mitigation and adaptation

- National Climate Change Strategy 2050 - passive cooling (building design, NbS)

- National Plan on Management of ODS & GHG in cooling- Roadmap to
implement cooling NDCs, Pledge & Kigali

Subnational policy and investment pipelines

 Urban Heat/Cool Plans for Can Tho & Tam Ky
* Projects pipeline 10.000.000 sgm — can reduce 10-45% energy from cooling
« Capacity building . local innovation and demonstrate business case

Accelerating financing

* MoNRE's Envir. Protection Fund to integrate cooling under climate finance




JESCAP UN @

Economic and Social Commission Envlrnnment Coalition
for Asia and the Pacific programme

Cambodia

Aim: Pursue impactful measures to reduce cooling demand in buildings through > NAch:‘_)NA.,__i'f v T
Passive Cooling Strategies i 09 strategles address T

Enhancing national policy design

+ Passive Cooling Guidelines to drive policy change - building block
for ASEAN Guidelines on Passive Cooling

« Cambodia’'s Climate Change Strategic Plan

Demonstrate to build the evidence base

+ Collaborating with UrbanLand on demonstration
* Monitor impacts of PCS In real time conditions

Local capacity and supply chains for replication and scale up

« Community of Practice chaired by Institute of Technology of
Cambodia launched in May 2024

« Compendium of PCS & material cost database developed
* Information Hub on PCS on Cambodia website
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Cambodia Roadmap (2022, modelled by UNEP/GlobalABC) indicates the target about

passive cooling - all buildings in Cambodia will aim to incorporate passive cooling
strategies by 2050.

Baseline Short Term Medium Term Long Term
(2020) (2030) (2040) (2050)

Passive Cooling Roadmap in Cambodia

Promote efficient and passive No standards 2% of new public  50% of public All public and

cooling in new public and in place and commercial and commercial commercial

commercial buildings'® buildings buildings buildings

Enhance passive cooling Passive cooling Develop and PCS are widely All residential

solutions for residential solutions (PCS) not disseminate PCS applied in buildings apply

buildings widely applied; no guidelines based residential PCS
guidelines available  on traditional buildings

Khmer architecture

Roadmap for Low-Carbon Climate-Resilient Buildings and Construction in Cambodia (2022)



Passive Cooling Roadmap in Cambodia
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Cambodian NDC actions supporting ‘Low-Carbon, Climate Resilient Buildings and
Construction’ indicates the inclusion of passive cooling strategies.

Inclusion of performance requirements of Passive Cooling Systems in Building
Energy Code of Cambodia (lead MLMUPC) 20% of newly constructed buildings
comply with the Building Energy Code
Sectors: Commercial buildings

Implementation of “passive cooling” measures in cities (addressing urban heat
island effect [UHIE]), public buildings and commercial buildings (lead MLMUPC)
Cities (Phnom Penh and Siem Reap) analysed for mitigating UHIE and projects are
implemented - 2% of the existing public and commercial buildings are retrofitted
with passive cooling measures Sectors: Commercial buildings

Roadmap for Low-Carbon Climate-Resilient Buildings and Construction in Cambodia (2022)

Inclusion of PCS into
Building Enerqy
Codes

Inclusion of PCS into
urban design, new and
existing building

design
comprehensively







Food Saved is as Important
as Food Produced

Food saved is as important
as food produced

Lack of cold chain leads to
considerable food losses

But business-as-usual in cold chain

development has implications
for climate change

Source: Sustainable Food Cold Chain Report

FOOD COLD
CHAINS




What is Cold Chain?

Cold chain is a climate-
controlled logistics chain,
ensuring uninterrupted
connectivity of perishables &

products from source to
consumer, consisting of
preconditioning and
distribution-related activities

A typical Cold Chain process

.

/'Precooling

* Producer * Climate Controlled » Cold Storage
« Farms Long Haulage « Distribution Centre

(road, rail, sea, air)

Cold chain is about
livelihood creation,
increasing incomes for

farmers/fishers, increasing
nutrition and driving down
food loss and waste

* Refrigerated * Retail P
Secondary move « Consumption U N ()

environment
programme



Agri Cold-chain an overview

Sorting/
Grading

Pre-cool & Dispatch Prepare -Package -Brand

Cold Storage Long-Haul & Distribution




Refrigeration in heatwaves

Lack of reliable refrlgeratlon leads
greater food and vaccine waste in '_
heatwaves g
At 35°C, perishable food spoils up to 3 -5%
times faster T




Scale-up Roadmap and Policy"

e

Coalition

ains:

Cold chain needs assessment: whatand
where.
Cold chain into NCAPs & subnational plan
heat disaster frameworks =
Renewable energy, efficiency and low-GW
refrigrerants integration

Business models e.g. Cooperatives
packhouses piloting affordable cooling

National funds as critical infrastructure

- 1C

@
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environment

Cold-chain Support Programme in India programme

ﬂr“!f 3 5l X
U N 1) Alliance for an
T Energy Efficient

Economy

Objective: Accelerate development of integrated cold-chains network that
makes the food systems sustainable and improve farmer

livelihoods, reduce food loss and emissions.
National programme supporting MoA&FW, MoEFCC and BEE:
= Support DFl and ICAP implementation with priority on packhouse development

= Integration with central policy frameworks and plans
= Cold-chain design guidelines (BEE)
= Investment and business incubation (SIDBI/NABARD)

= Awareness raising, training and knowledge sharing through CoEs and Resource Centres (Haryana CoE,
NCCD)

Two states selected (Bihar, Haryana) for in-depth work & 1 additional pilot project ( 7armi/ Nadl)
= Assess existing and required cold chain infrastructure and food loss.

Assess and recommend improvement of state-level policies and financial support.

Demonstration projects and investment pipeline for packhouses

Awareness, training and capacity building,
,_m DO %
e =
cy and Plan
velopment -

Key activities: Poli ] . Outreach and
y o Demonstration ) Scale-up )

project and Capacity Building

strategies and

business models financing




Recognise cold chain, urban redesign
and passive cooling as critical for
heat adaptation, GHG mitigation and
addressing urbanisation

Link science on rising heat to ambition
on sustainable cooling and access
Cross-ministry coordination and
national-subnational

Unlock finance for cooling targeting
heat-stress

'y
(&
environment Coalition

programme a UNEP-convened initiative
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Confronting rising extreme heat in India through
sustainable cooling: lessons from India

Director, policy and plans
National Disaster

Management Authority,
Government of India

Advisor (Mitigation)
National Disaster
Management Authority
(NDMA), Government of
India
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Dr. Takuya Nomoto
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Ms. Sudha Ramen
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Open Discussion Prompts
Country Perspectives on Cooling Needs and Support

1. Perceived challenges to scaling up action in their countries on heat
adaptation through passive cooling and cold chain
2. Current efforts and alignment with national priorities

3. Support needed / what's next

F=
SO
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11:15 - 11:30

Coffee Break
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Energy Efficiency: A fundamental role within Climate Action

Global cooling pledge: Reduce cooling-related emissions by 68% relative to 2022 by 2050.

Commitments related to energy efficiency

UN it : «  (#6) Commit to work together to support increased market penetration of
I" s COP emyyonee

o UAF {AUNCH OF THS propamn: highly efficient air-conditioning equipment and innovative technologies and

GI.OBAL COOLING PLEDGE

collectively increase the global average efficiency rating of new

air-conditioning equipment sold by 50% by at the latest 2030 from global 2022
installed baseline.

«  (#7) Commit to establish Minimum Energy Performance Standards

q 9. g : (MEPS) by at the latest 2030 and aim to routinely raise ambition and progress
" consistent with respective national laws with a view to achieve net-zero emissions by
2050 and noting best available technology and available model regulation guidelines.

- (#8) Commit to establish or update public procurement policies and

guidance for low-GWP and high efficiency cooling technologies and
innovative solutions where feasible or ensure broader arrangements are in place that
drive such approaches in public procurement at the latest by 2030.

«  (#3) Commit to support robust action through the Montreal Protocol Multilateral Fund
[MLF] for early action to reduce HFC consumption and to promote improved

energy efficiency for the hydrochlorofluorocarbon (HCFC) phase-out and the HFC
phase-down

United for Effi

P



The U4E Initiative

&y

United for Efficiency

AOBHEE

Electric Motors Outdoor and Indoor

Systems

Lighting and controls

Supporting Countries to Save 20% of their Electricity

By accelerating the Global Transition to much more energy efficient lighting and appliance

technologies by strengthening country capacities around the world, as well as ensuring

environmentally sound management practices. Building synergies among stakeholders,
sharing knowledge and information, helping create strategic policy and regulatory

frameworks, and addressing technical and quality issues.

Data Centers &

: . Room Air istributi ili
Domestic and Commercial Power Distribution  Ceiling Computer Servers

Refrigerators Conditioners Transformers Fans

United for Efficiency
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How to promote energy efficiency in Cooling appliances and equipment?

U4E Integrated Policy Approach

* Implementation of Policies, Regulations and Standards, such as
Minimum Energy Performance Standards and Sustainable Public
Procurement and dedicated policies for refrigerants.

« Supporting Policies, which includes Labelling schemes and
communication campaigns.

« Strengthening of a National Monitoring, Verification and Enforcement
(MVE) capabilities, infrastructure and tools for cooling appliances.

» Development and implementation Financial Mechanisms.

« Waste Management for proper disposal of obsolete products and
sound treatment/recycling/destruction of refrigerants and foam
blowing agents.

Environmentally

Sound Standards
Management and Regulations
and Health

U4E
INTEGRATED
POLICY

APPROACH
Supporting

Policies

Finance and
Financial Delivery
Mechanisms

Qe
United for Effic

HIEDI



How to promote energy efficiency in Cooling appliances and equipment?

Energy Efficiency of Products in the Market

Q Offer incentives to support
the adoption of the best

| products (e.g. rebates,
.J e financing, bulk

~—
procurement)

Promote efficient
products (e.g. labels
and awareness
. campaigns to help -
— buyers understand .
== T EE benefits)

Minimum Energy
Performance Standards
(MEPS) ban the worst
products

a
B "

e 7 . ey
Monitor the market for MEPS

compliance, test the products and
enforce the rules

+

ESM for Recycle & dispose old
products in a sustainable way

United for Efficiency
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Policy Matters: MEPS and Labels, the framework

RAISE THE FLOOR!
MEPS eliminate products that are obsolete or inefficient

from the market and “PUSHES” manufactures to produce RAISE THE CEILING!

Stimualte consumer demand for
energy efficiency products by
provideing information to the

more efficient lighting, appliances and equipment.

end user to make informed
1 2. Energy purchasing decisions.
. . Labels
3| 1. Minimum
; Energy
9 [ Performanc
o
o | e Standards 3. Procurement
o
5 and other labels RAISE THE CEILING
) 7 — FURTHER!
§ / %‘ T, Ambitious performance
) 7/ / \ olﬁff\‘) — and eco-design to leverage
- /// . gEF g public purchasing power to
2 , N i kel drive the national market
y ~
= Z ‘ B - e L
Low Energy efficiency High

United for Efficiency
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How to promote energy efficiency in Cooling appliances and equipment?

Engagement and
commitment from local
Stakeholders

Decminican
Republic Moro
Cuba, Hondures and El 9@

Salvador @ S @J E

- Panama

Costz cha'\Y‘ 9 @ 8 The Gamb ia

Myanmar

. OO
Malawa

m\ @i
= i

Successful

Implerrie Lation of/
Pollcles and
regulations

Market and
country context
Assessment

International Best
Practices \

r Efficienc

@ United fo v
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Policy Matters: MEPS, HEPS and Labels, the framework

Establishing appropiate levels of MEPS is critically important — these should be
realist and appliacable at the same time. Thus, countries face several challenges:

» Lack of knowledge of own local and regional market and normative status/level of
regulations among countries.

+ Unawareness of the products/technologies yet globally available in the market. The U4E Model

» Absence of harmonized regulations among countries and lack of framework that Regulatlon Guidelines
foster it. and SPG Technical

Specifications can help
regulatory authorities

* Noreference to update policies regularly.

* Technical limitations to respond to common questions, such as: and policy makers with
* What s the scope of products that need to be included in the P y

norm/regulation? some of these questions

« What parameters and metrics should be used to assess the energy and concerns
efficiency of products?

* What test methods should be used or referenced to measure energy
consumption?

« What is an appropriate efficiency level to set for MEPS and Public
Procurement?

» What efficiency levels should define the efficiency classes on the label?

QVAEE

United for Efficiency
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U4E Tools & Resources — Model Regulation and Public Procurement

Model Regulations
Guidelines

EGULATION GUIDELINES
Y-EFFICIENT CEILING FANS

* Provide guidance on establishing MEPS and Labels for countries considering a voluntary, regulatory or legislative framework
* Provide a benchmark for proven best practices and leverage global technological and policy trends.
*  Promote the harmonization of requirements to reduce trade barriers, unlock economies of scale and make products more affordable.

___"

UNZISe | susTaNABLE pUBLIC

Public Procurement
Guidelines

S Upcoming end 2025
L | |

« Higher ambition technical specifications and guidance to leverage public purchasing power and help define the bidding process/requirements

for public procurement.
« Reference for technical specifications for the procurement of cooling equipment in pilot projects

MR Guideline on the following products: General Service Lamps and Linear Lighting, Commercial and Domestic
Refrigerators, Room Air Conditioners and Fans, Electric Motors and Transformers.

United for Efficiency
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U4E Tools & Resources — Country and Regional Savings Assessment

» Report detailing the potential financial, environmental, energy, and social benefits
that can be achieved through the transition to energy-efficient products.

nn:

g

» Assessment of the impact of adopting the levels recommended in the MRG and
SPG, comparing three scenarios:

»  BAU scenarios: without policy intervention

« Low Ambition scenario: where the MRG MEPS levels are applied

«  High Ambition scenario: a higher efficiency level is applied in line with the Public
Procurement Guidelines.

0§ EastAfric e
= z--::-znz:--

» Available for more than 156 developing countries and emerging economies.

* Global assessments of the savings potential of implementing energy efficiency
standards for ceiling fans and heat pumps.

» Regional assessments for Asia and Africa.

« Available in multiple languages (English, Spanish, Portuguese, French, and Arabic)

o) U4EES

United for Efficiency
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Potential Impacts of MEPS in Developing & Emerging Economies

Annual Energy Savings [TWh]

700

600

500

400

300

200

100

0

2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

Energy savings and avoided indirect emissions if U4E Model Regs adopted and enforced
» Additional direct emissions could be avoided by regulating the GWP of refrigerants

Potential Energy Savings

W Com. Refrigerators

M Res. Refrigerators

B Room AC

Year

Annual Savings in 2040

650 568 $96

. 298 Power
TWh Million tonnes  gijlion Stations [500
of CO,, UsD MW each]

(indirect)

*Savings of Room ACs and Commercial and Residential Refrigerators with Minimum
Ambition Scenario in 2040 for all 156 emerging and developing economies , excluding
countries such as the USA, Canada, the EU, Japan, Australia, New Zealand, South Korea,
Taiwan, and Hong Kong, among others (values are rounded)

U4EEE
@ United for Efficiency
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U4E Tools & Resources — Product Registration System

* The PRS is a system for loading products, which must be
registered before entering a specific market. This allows for the

creation of a database with product and market information for Regional database — 7
proper monitoring of compliance with current regulations. -—
~N l e
+ It also allows for the generation of a regional product database " o = o - —
that facilitates the exchange of market information and o .
regulatory compliance. f*ﬁ e e
» The U4E PRS prototype is a ready-to-use, open-source tool that ' 03 . o A
is easy to adapt to each country's individual needs. . ‘ = E =
'-x Modular Product User roles
\__design J \_catepories J/ |\ ‘wmneseel)
 Additional guides provide guidelines and guidance on the PRS for D “E El —
countries in creating their own system. Regitration | | Fee proceming | | Cert &labekc
BENEFITS \_lifecyde ./ \_ /4 \_ peneration /
Based on best-practice No need to start from Open source “ N OF90) !
functionalities which scratch " . E
can e prsenaized Do et e (43 & Ead
&Aifngp‘il;c:ra\;‘ﬁ:the Z?.lt:?:'::; ::dt?a?dded Flexible deployment: Windows/ Bulk product MVE QR compatible
framework structure of the system Linux, cloud/on-site \__ upload / N records AN v

United for Efficiency
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The importance of a Multi-country Approach

Benefits from a Regional Energy Efficient efforts

1 Integrated, common and transboundary energy efficient policies, strategies, instruments and business models allow for a
* more effective and sustainable market transformation;

2. Correct mapping of activities in the Region: avoidance of isolated or stand-alone efforts or their duplication to
address common challenges/barriers among neighboring countries;

. Efficient use of limited resources through economies of scale and from spreading the market
transformation costs;

4, Greater impact and achievements from the engagement of a wider net of national and regional
stakeholders to secure political willingness and commitment ;

5. Knowledge/information exchange and peer collaboration. Fostering intelligent
agreements for countries to share capacities, tools, methods and infrastructure

otherwise excluded

6. Reduction of commercial barriers that impede a much bigger regional market
demand for higher efficiency products that are already widely available on the
international market: larger markets make products more affordable and attractive
for investments, for consumers and institutional procurers

United for Efficiency
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Regional Project Examples

Regional Harmonization and National Implementation in SADC and EAC 29 =
Main Components

» Development of regionally harmonized Minimum Energy Performance
Standards and Labelling for the East African Community (EAC) and Southern
African Development Community (SADC) - Total of 21 countries (16 SADC
& 6 EAC).

« Facilitate stakeholder engagements including technical committee meetings
and public enquiry.

« National adoption (on a voluntary basis) of the MEPS by 4 country members
(Eswatini, Mozambique, Zambia, and Zimbabwe) Q12022 - Q4 2024

* Public awareness including preparation of public sensitisation materials.

« Capacity building for customs agencies, standards organizations, and other
important stakeholders

O @ Sencosing | 2 Partners: (JEACRE-- g SACREEE el L),u e
f for Environment h o ol ceoye £y LAB Kn E D El
ge Food & Rural Affairs




Presentation
Ghana’s Sustainable / Green Public Procurement to transform
its Cooling Market.

Assistant Manager,

Energy Efficiency Regulation/ Energy
Transformation Expert, Ghana

for the Environment, Climate Action,



Objective

To equip Administrators, procurement officers, and facility
managers with the knowledge and tools to implement Green
Public Procurement (GPP) for cooling appliances, reducing
energy consumption, costs, and carbon footprints while
advancing sustainable development goals (SDGs 7, 12, and 13)

ENERGY COMMISSION

ring Ghana’s Energy Future Today



Background 1/5

Drivers

1. Climate

l. Increasing ambient temperatures
Il.  Level of humidity

2. Demographic factors

. Increasing population;

Il.  Growing middle-class population; and

lll.  High urbanization rates (about 59.5% in Ghana). GSS 2024 Pop. Projs.

Globally, energy demand for space cooling (2,000 TWh) accounts for nearly 50-55% of the total electricity
used in buildings in 2023, especially in tropical and subtropical areas.

About 1 GtCO,,, emission in 2023.

*Without serious interventions, electricity demand for space cooling in buildings could triple by 2050.
Source: The Future of Cooling (2018, updated in 2023 analyses)

_ ENERGY COMMISSION

% Securing Ghana’s Energy Future Today
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Background 2/5

\«E ACs Statistics Globally:

*2016: = 1.6 billion AC units installed globally.
*2020: = 1.9 billion AC units.
*2030: Projected = 4.5 billion units (aligned with SDG timeline).
+2050: Projected = 5.6 billion units (under current policies — Net-zero
economy).

Making space cooling the leading driver of electricity demand in buildings.
Source: UNEP & IEA — Cooling Emissions and Policy Synthesis Report (2020, 2023 Updates)

ACs Statistics in Ghana:

Currently, about 4 million installed ACs, accounting for 60 — 80% of electricity consumed in offices of
public and commercial buildings

Consuming in the range of 3,000 - 5,400 kWh/yr due to their low energy efficiency ratings (EERSs).
About 88% of Ghana's AC market is dominated by non-ducted single-split ACs

Cooling capacities between 12,000 and 18,000 BTU/hr (3.5 kW - 5.3 kW or 1.5 = 2.0 HP).

Source: Energy Commission

_ ENERGY COMMISSION

Securing Ghana’s Energy Future Today
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Background 3/5

» The 2023 Regulated Appliance Market Performance Report indicated that 3 in 4 (75%) of the ACs imported and
used in Ghana exist in the lowest EER categories (1 and 2 stars). Source: EC

- Shifting the AC market into higher EER categories (3- to 5-star equivalent) having refrigerants with low GWP and
ODP of zero (0) has a saving potential of 10,400 GWh by 2030, resulting in energy cost savings of about USS 1.96
billion. Source: https://doi.org/10.1016/j.jclepro.2019.05.067

« The Public Procurement Act 2003, (Act 663) as amended in 2016 with Act 914 has laid down procedures and
guidelines for the procurement of goods and services, including air conditioners, by public entities.

* No consideration of the energy use or life cycle cost or environmental implications of refrigerant in electrical
appliances such as Refrigerators and ACs in the Act.

» The Act considers only the first or purchase cost which does not give an indication of the cost of operation.
* The Act allows officials to set the technical characteristics of the equipment to be purchased.

* Yet, Regulations on the EE of ACs, passed in 2005 (LI 1815), have been in operation since 2006.

_ ENERGY COMMISSION
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https://doi.org/10.1016/j.jclepro.2019.05.067

Background 4/5

Fortunately, we now have Public Procurement Regulations, 2022.

General Provisions on Procurement:
« Environmentally compliant sustainable procurement.
« The head of the entity shall ensure that a tenderer complies with Section 2 of the Act with

regard to environmentally and socially sustainable procurement.

Public Procurement Regulations, 2022

ENERGY COMMISSION
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../../PPA_Regulations_2022.pdf

Background 5/5

This training is intended to provide technical specifications/parameters

regarding procuring cooling appliances that meet life cycle cost (LCC) and the
lowest global warming potential (GWP) criteria and builds capacity for
participants to implement these practices in their organisation.

Technical Specifications will include:

1. Enerqgy efficiency ratio (EER) and energy efficiency index (EEl)
2. Energy guide label

3. Types of refrigerant

4. Global warming potential (GWP) of the refrigerant

5. Ozone depletion potential (ODP) of the refrigerant

6. Energy consumption (kWh/y)

7. Life Cycle Cost Analysis (LCCA)

ENERGY COMMISSION

<.,\‘§ Securing Ghana’s Energy Future Today
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HCFC PHASE-OUT SCHEDULE UNDER MP

Developed countries; Freeze from 1996, 35% reduction by
2004, 75% reduction by 2010, 90% reduction by 2015, Total
phase-out by 2020

Developing Countries; Freeze in 2013 at a base level
calculated as the average of 2009 and 2010 consumption

levels, 10% reduction by 2015, 35% reduction by 2020,
67.5% reduction by 2025, Total phase-out by 2030

Establishment of a licensing and quota system to regulate the
import and exportation of HCFCs and HCFC-based equipment

ENERGY COMMISSION
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Hydrochlorofluorocarbon Phase-Out Management Plan (HPMP)

erp v PUBLIC NOTICE

PN.O3802Z2ZZ022

PHASING OUT OF THE IMPORTATION OF HYDROCHLOROFLUOROCARBON-BASED
AIR CONDITIONERS IN GHANA

In partial fulfillment of Ghana’'s obligations to phase out the consumption of
Hydrochlorofluorocarbon (HCFCs), mainly R2Z2 under the Montreal Protocol, a
IHHydrochlorofluorocarbon Phase-out Management Plan (IIHPMP) was developed to guide the
implementation of the phasing out process.

As partof measures to fulfil this obligation, controls on the importation of R22 and R2Z22 based
equipment including air conditioners (ACs) was incorporated into the legislative instrument
(L.I 1812) in tandem with the phase-out reduction scenario. Furthermore, in view of the
need to take necessary measures to avoid dumping on our markets as the phase-out date
approaches, the EPA in collaboration with the Energy Commission, hereinafter referred to
as the implementing institutions held a stakeholder meeting with importers of air
conditioners and reached an understanding to enforce an implementation of a guota system
to control the volumes of R22 based ACs imported into the country starting January 1, 2022,
The quota allocation was based on historical importation data of importers for the years
2018-2021

All importers who have been allocated importation quotas will be written to and are
expected to heed to the guantities approved effective January 2022,

The Energy Commission will from same date (January 2022) reject applications for import
from non-quota beneficiaries.

For further information please contact, Mr. Emmanuel Osae-Quansah on 0501301418;
Mr. Joseph Baffoe on 0501301478 or Mr. Hubert Zan on 0Z4Z2867902.

Please take note and comply accordingly.

ENERGY COMMISSION
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Ghana's ac equipment refrigerants transformation

REFRIGERANT SHARE (%)
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Ghana's refrigerator equipment refrigerants transformation

Ghana's refrigerator equipment refrigerants transformation
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HFC Phase-down schedule under KIGALI AMENDMENT

TABLE 1. HFC phase-down schedule under Kigali Amendment®

Non-A5 (developed countries) A5 (developing countries) Group 1 A5 (developing countries) Group 2

Baseline HFC component 2011-2013 2020-2022 2024-2026
(average consumption) (average consumption) (average consumption)

Baseline HCFC component 15% of baseline 65% of baseline 65% of baseline

Freeze = 2024 2028

1st step 2019 - 10% 2029 - 10% 2032 - 10%

2nd step 2024 - 40% 2035 - 30% 2037 - 20%

3rd step 2029 - 70% 2040 - 50% 2042 - 30%

4th step 2034 - 80% = =

Plateau 2036 - 85% 2045 - 80% 2047 - 85%

Notes Belarus, Russian Federation, Article 5 countries not part GCC (Saudi Arabia, Kuwait,

Kazakhstan, Tajikistan, Uzbekistan, of Group 2 United Arab Emirates, Qatar,

25% HCFC component and Bahrain, Oman), India, Iran,
1st two steps are later: 5% Irag, Pakistan

in 2020, 35% in 2025

Source EIA Briefing to the COP22
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Ghana's Current Refrigerator Market

Energy Guide for Refrigerators

(old)

THE MORE STARS
THE MORE EFFICIE

Enemy{:ons.lmptlon > 3 6 0

[‘Basedmﬁ.ndﬂni
fest result for 24h)

Rekigerator/ fre ezer Type:

Manufacturer:
Model No. :

Fresh Food Volume E XY1

Refigerant:
Cimate (ass:
Cooling $tar Rating:

d:-cl23
Frozen Food Volume | XYL
i e Rooe

“actual consumpiion will depend on hmﬂeupplmcensmed and whes i islocated.
Furbher ihormationis confained in prod wet broc
Femoval of this lobel before Brstrebal purdmsem n offence wnder U 1541,

Energy Guide for Refrigerators
(New)

THE MORE STARS
THE MORE ENERGY EFFICIENT

Refrigerator/Freezer Type: zZyx
Trademark: name/logo
Model No, : abc123
Climate Class: T
Fresh Food Compartment Volume Litres: 123
Frozen Compartment Volume Litres: 134
Airborne Noise Level xyz dBA
Refrigerant: Rxx

ek

Global Warming Potential (GWP):
Country of Origin:
Cooling Star Rating:

Annual Energy Consumption of this Model
123kWh/year*

Sihen ested in socordance whh GE IEC 62552-3 with Reglons! Factor, {, et equelto zero (1=0). Achusl Enery Gansumptlon wit
depend on how the appliance is used and where || o locate 1 Semon i contained in the Product Brochure snd Product
for

Informmoion Shoot. Removal of this Label before Heet Aotah Puronass s an Offonce under the law:

New EEIl Scale

New Star
Rating

New EEIl - Ref

7 — Star

EEI<22

6 — Star

22<FEEI<33

5 — Star

33<EEI<40

4 — Star

40 < EEI< 45

3 — Star

45 < EEI<55

2 — Star

55 < EEI<70

1 — Star

70 < EEI<85

i
)
170§

§>
%'(0« S
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Ghana’s Current Air condition Market

Energy Guide for Aircondition
(old)

THIS MODEL'S EFFICIENCY

APPLIANCE: ROOM AIR CONDITIONER

TYPE: NO REVERSE CYCLE LOUVERED SIDES
COOLING CAPACITY: 3.2 KW/hr
MANUFACTURER: COMPANY B

MODEL: 4321

REFRIGERANT: R22

ENERGY CONSUMPTION OF THIS UNIT IS
3,274 KWh/yr**

~EER (Energy Efficlency Ratlo) lsthe measire of enemgy efficle ncy for Ar Conditloners,
expressed asWatt of cooling perWatt of electric alpower nput Only modelsbetween
2.5 and 11.5KW/hrc collng capaclty and with the same featuresare used for thisscale.
The glven data are according to Ghana Ehemgy Efficlency Lab elling require menis for
non-ducted alrconditioners under Ghana Sandard Number G S362.

**Based on 2,000 hoursuse. Actua |l consum ptlon may vary depending ona ctualuse of
the product.

Removal of thislabe| before first retall purc hase Isan offence under U 1541

Energy Guide for Aircondition
(New)

Total Emergy Consumption of this Unit is

1 23 kWhi/year

New EEIl Scale

11.5< TCSF

10.0< TCSPF <11.5

8.5< TCSPF <10.0

7.0< TCSPF <8.5

5.5< TCSPF <7.0

4.0< TCSPF <5.5

2.6 < TCSPF <4.0

’957’( g
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F-gas schedules for refrigerants

Product bans and hfc phase-out

SINGLE SPLIT < 3 kg charge 2750 GWP 2025

>
SPLIT AIR-WATER < 12kW 2150 Gwp 2027

2
SPLT AIR-AIR < 12kW =150 GWP 2029

SPLIT <12 kW NO F-GAS 2035

>
2750 GWP |, o
SPLIT>12Kw | >
oKwmsoewe
ENERGY COMMISSION
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Green public procurement (GPP)

What is Public Sector Procurement?

Acquisition of goods, services and work by governments or public sector organizations through a public
contract” (Witjes & Lozano, 2016). It is a key economic activity of governments and public institutions.

It represents between 12 and 20% of national gross domestic product (GDP) in OECD countries and up to 30%
in developing countries.

What is Sustainable Public Procurement (SPP)?

Public procurement takes into account the environmental, economic and social impacts of goods, services
and works throughout their life cycle.

What is Green Public Procurement (GPP)?

A process whereby public and semi-public authorities meet their needs for goods, services, works and utilities

by choosing solutions that have a reduced impact on the environment throughout their life-cycle, as compared to
alternative products/solutions.

_ ENERGY COMMISSION
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Green public procurement (GPP)

 If environmental criteria obtain extensive focus during the procurement procedure, it is Green
Public Procurement (GPP).

« GPP is a public procurement that takes into account the environmental impact of goods, services
and works throughout their life cycle.

« Green Cooling Appliances must conform to low-GWP refrigerants and high energy efficiency ratios.

« The aim of GPP is to reduce the impact of procurements on the environment and human health.

&4 ENERGY COMMISSION
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Relationship between the Three Pillars of SPP

Sustainable Public Procurement

: Economically o :
Green Public : Socially Responsible

Sustainable Public :
Procurement S Public Procurement
Procurement

MESEAE O

Life-cycle costing

neQ o+

Other Procurement Criteria

Other Eneres . |
Environmental nergy- Other Product/Service

Attributes efficiency Attributes

n=EEQR P
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Three Sustainability Aspects of AC procurement

Assessment areas within each aspect

: Indirect GHG
Direct GHG Waste
. Ozone . emissions Hazardous | . . . .
-’ Environmental depletion | missions (electricity substances Minimisation
(refrigerant) )
generation)
Effect of Ilghtlong anq cooling Worker rights
on quality of life
&S : o . |
Economic Budget implications Local job creation
ENERGY COMMISSION
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Products and Services covered under S/GPP

« Refrigerators

I |
I« Air conditioners :
| Cooling

| . |
: Appliances |
I |

* |T equipment — computers, displays, imaging equipment
* Vehicles and transport services

« Lighting (indoor and outdoor)

- Data centre services

« Medical and catering equipment, etc.

ENERGY COMMISSION
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GPP Barriers and Enablers (1/2)

Types of Barriers

Enablers

Financial barriers
Higher initial investment or upfront costs
Perception of higher cost
Return on investment may take longer

1. Consider life cycle cost
2. Eliminate financial hurdles
Egs: On-wage
On-bill

Institutional barriers
Lack of management support
Lack of cooporation between institutions
Resistance to change
Perception of low quality

1. Buy-in mgt support (Bring
leadership in support of GPP

2. Increase collaboration within
and between institutions

3. Persue joint/bulk public
procurement

Technical barriers
Lack of established criteria for

environmentallv friendlv bproducts
Limited product availability meet the

environmental criteria

1. Establish clear policies and
guidelines for GPP

2. Establish clear definition of
GPP

3. Increase availability of green
products.

» Securing Ghana’s Energy Future Today
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GPP Barriers and Enablers (2/2)

Types of Barriers Enablers
Information and capacity-related barries 1. Increase awareness on GPP
Lack of practical tools issues among procurement
Lack of knowledge and legal expertise officials

2. Build capacity and increase
legal expertise

3. Develop applicable tools

4. Interact and consult the market
players and invest in R&D

Regulatory and political barriers 1. Develop common
Lack of stronge policy commitment understanding of best practices in
Lack of regulatory action plans policies
Lack of monitoring policies 2. Inprove planning, strategies

and goat-setting

Structural barriers Use LCC to demonstrate the
GPP jis unrecognised tool/ enormuos economic and
It splits incentive environmental benefits (savings).

GPP is not a priority for support
Fear of complexity and increased costs
GPP is new for many countris

. ENERGY COMMISSION
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Benefits of GPP

- Environmental benefits: Lowest negative impact on the environment throughout their life cycle:
Reducing the electricity cost, mitigating the carbon footprint, and relieving the demand on the power
sector.

 Political benefits: Demonstration of a public authority’s commitment to environmental protection.

 Social and health-related benefits: (In)directly improve quality of life due to high environmental
standards.

« Economic benefits: Provides incentives for the industry to innovate, promote green products and
save money. Innovative products are cheaper through economies of scale, shifting the entire market
towards greener products. i.e. a tool to help shift the low EER RAC categories to higher ratios (3 -5
star ratings).

« Achieve SDGs 7,12, and 13 by 2030.

* Net-zero Agenda by 2050

_ ENERGY COMMISSION
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Selection & Award Criteria

There are two possible ways of choosing the winner(s)

1. Lowest Price Criteria

The cheapest bid is awarded the contract (bid with the lowest price)
on basis of the purchase price. But, purchase price only accounts
for a portion of the total cost generated by a public purchase. There
are other costs too.

Direct and indirect costs in public procurement

Purchase costs Operational costs Disposal costs

Production Operation End of use

F

Indirect costs

Green dimension:
Inclusion of environmental aspects

Direct costs

Time dimension:
life of procured object

3

Total Cost of Ownership (TCO)

2. “Most economically advantageous tender” (MEAT) award
criterion

» Proposed to be introduced in procurement regulation.

« MEAT takes both TCO and environmental considerations into account in
the competition.

« The approach used most frequently considers various dimensions of
economic and environmental quality as award criteria (such as EER/EEI,
refrigerant, GWP, ODP, energy consumption & noise level).

» The contract is awarded to the bidder that achieves the highest overall
“score,” i.e. weighted average between the purchase price and
environmental dimensions.

« Itis recommended that the maximum weighting share of environmental
criteria should be 55%.

Reducing the weight of the purchase price and increasing the weight of
quality and environmental dimensions, results in more economical projects
over their lifetime.

Move away from Lowest Price to Best Economic Criteria (MEAT).

ENERGY COMMISSION

§ Securing Ghana’s Energy Future Today
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Proposed admissibility criteria for single split ACs (1/3)

Criteria Feature Metric Description Max Points
Must be an inverter type split AC

Minimum Criteria

Star Rating 3-stars minimum

Bidder must provide product description/documentation of
EER and results from a third-party accredited laboratory.
20
Example of metric evaluation:
3-star: 5 points

4-star: 15 points

Technical 5-star or above: 20 points
Performance

Warranty Minimum 1 year. Example of metric evaluation:

1 year — 2 points

2 years — 4 points

3 years — 6 points

4 years — 8 points

5 years or more — 10 points

Indoor units must be fitted with air filters that can be easily
cleaned

Scheduling  [Manual on — Auto off” schedule option available

10

Minimum Criteria

Minimum Criteria

ENERGY COMMISSION

2 § Securing Ghana’s Energy Future Today
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Proposed admissibility criteria for single split ACs (2/3)

Criteria Feature Metric Description Max Points

Including the cost of purchase, installation, repair and
maintenance, operation (including energy) and uninstallation.
Calculation performed by the procuring entity, using the
following estimations:

Total installation cost, composed of the equipment price, as
submitted in the bid and installation/maintenance costs
borne by the procuring entity.

Equivalent full load hours of operation: 2,000 hours p.a.

Electricity cost: 1.344 GHS/kWh
Life Cycle-Cost Maintenance labor cost: 52.1 GHS/man-h
(LCC) LCC LCC (GHS)  |Annual maintenance. 40
Performance Efficiency according to star rating.

Energy cost escalation rate: 5.0%

Equipment escalation rate: 10.0%

Labor escalation rate: 10.0%

Estimated equipment lifetime 12

Discount rate 15%

Points = 40 x (lowest life cycle cost of all bids/life cycle cost
of this bid)

_ ENERGY COMMISSION
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Proposed admissibility criteria for single split ACs (3/3)

Label Label must be nationally recognized Minimum Requirement
GWP of AC systems are to be procured, if possible with natural

Refrigerant refrigerants.

Bidder must provide information on GWP and ODP of
contained refrigerant.

Refrigerants restricted under the Montreal Protocol (CFCs
& HCFCs) are forbidden. 20

Environmental Example of assessment points:
HENEITEITES GWP > 700 = 0 point

10< GWP <700 =10 points
GWP <10 = 20 points

_ Decibel Noise emissions must be stated in the product
documentation.

Lower than 60 dB for internal unit and 65 dB for external 10
unit and = 10 points
Otherwise = 0 points

_ ENERGY COMMISSION
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UNEP SPP Tool customized to Ghana (1/2

BASELINE

Units Capacity Efficiency Refrigerant  Estimated AC cost Manual AC cost
150 3.5 kW 1-star - fixed spee R410A 2300

200 5.3 kW 3-star - fixed spee R410A 3900

SPP PROJECT

Units Capacity Efficiency Refrigerant Estimated unit cost Manual unit
150 3.5 kw 4-star - inverter R32 4301

200 5.3 kW 4-star - inverter R32 5610

GENERAL SETTINGS

Country Ghana

Electricity cost 1.344 GHS/kWh
Maintenance labor cost 52.1 GHS/h
Emission factor 370 kg CO2/MWh
Energy & CO2 price escalation rate 5.0% p.a.
Equipment escalation rate 10.0% p.a.

Labor escalation rate 10.0% p.a.
Estimated equipment lifetime 12 years
Discountrate 20%
EXTERNALITIES COSTS

Carbon price 45 GHS/CO2t
Capital cost per kW to grid b 9000 GHS/kW
Costs of non or poor Occupational Safety & Health 4% GDP (value added)
Assumed value added by project to raw cost of

materials/services 20%
Refrigerant leakage during operation 5% p.a.
Refrigerant recovered end-of-life ) 40%
Assumptions:

All loan models assume equal monthly repayments over loan tenor.

Recycling costs considered in product purchase cost (extended producer responsibility)

Cost of grid/generation expansion concurrent con project (immediate increase in demand)
Negligible residual value of product at end of lifetime.

TOOLKIT FOR LIGHTING,
APPLIANCES AND
EQUIPMENT

.

_ ENERGY COMMISSION
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UNEP SPP Tool customized to Ghana (2/2)

CASE 2: Air Conditioning New installation, Standard project development, own resources,

CASE 2: Air Conditioning New installation.
Standard project development, own resources.

RESULTS BASELINE $PP PROJECT % GHS 30,000,000
Projectcosts GHS 1197907 GHS 1,840,067 @ GH5 25,000,000
il investmen GHS 197907 GHS 1,840,067 3" GHs 20,000,000
Nominal lifetime costs (excluding externalities| GHS 25,687.1%(  GHS 20,277,703 ‘:é 65 15,000,000
Nominal lfeime exteralitescosts GHSA562730]  GHS 2,868,004 £ ~—~BASELINE
, — . S GHS 10,000,000 ~—SPP PROJECT
Simple payback (net positive cummulative cash flow exc T E
externalities) D1 fEals 2 55000000
IR SPP PROJECT vs BASELINE (excl. externalities) 66.8% E GHS 0
Discounted lfecycle cost excluding externaies ((CC) |~ GHS 7730927 GHS6,539,697 g 01234567 83101112
Y
Discounted lifecycle cost including externalties (LCC| GHS 11,325,754 GHS 8,822,057 N ear
~ ENERGY COMMISSION

% > Securing Ghana’s Energy Future Today
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Conclusion

But our inactions could increase the temperature by
2.7°C by 2100

The different futures that lie ahead.

ENERGY COMMISSION

" Securing Ghana’s Energy Future Today
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Open Discussion
Country Perspectives on U4E activities and impact

1. What are the current national plans or strategies in place to support
the commitment to MEPS (Minimum Energy Performance
Standards)?

2. What key barriers or challenges are countries encountering in
implementing or meeting their MEPS commitments?

3. What types of support do countries require to effectively fulfill their
MEPS commitments?



Session Wrap-up
Towards sustainable cooling with U4E initiative

@ R

Project Coordinator and Energy
Efficiency Specialist
UNEP, United for Efficiency

Federal Ministry
for the Environment, Climate Action,

Nature

Conser

vation and Nuclear Safety & DELLA SICUREZZA ENERGETICA

@}16‘;

(#7) Commit to establish Minimum
Energy Performance Standards (MEPS)
by at the latest 2030 and aim to routinely
raise ambition and progress consistent
with respective national laws with a view
to achieve net-zero emissions by 2050
and noting best available technology and
available model regulation guidelines.
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‘ ) United for Efficiency ‘ C o n t a Ct
\ EEE TRANSFORMING MARKETS TO ENERGY-EFFICIENT PRODUCTS

Thank you

@ ®

EMAIL WEBSITE

Soledad Garcia — soledad.garcia@un.org united4efficiency.org




12:15-13:15
Lunch Break
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The finance gap for climate action

Unlocking opportunities

S4 trillion

annual funding gap for the
Sustainable Development
Goals.

$2.2 trillion

investment shortfall for
clean energy in emerging
and developing economies
annually.*

S1 trillion

fossil fuel subsidies globally
in 2022. Redirecting these
funds could dramatically
accelerate clean energy
adoption.*

*Source: https://unctad.org/news/investing-energy-transition-countries-need-more-balanced-policies
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The finance gap for climate action

Unlocking opportunities

S4 trillion

annual funding gap for the
Sustainable Development
Goals.

$2.2 trillion

investment shortfall for
clean energy in emerging
and developing economies
annually.*

S1 trillion

fossil fuel subsidies globally
in 2022. Redirecting these
funds could dramatically
accelerate clean energy
adoption.*

Private finance:
the missing link

to the SDGs

Private finance remains the
biggest challenge,
consistently highlighted in
nearly every UN global
conference and by Member
States.

o
| A
UN &

environment
programme

*Source: https://unctad.org/news/investing-energy-transition-countries-need-more-balanced-policies



What we do

Our unique approach

Stakeholders

Investors, Development
Banks & Financial
Institutions

Technology Providers &
Energy Companies

Government & Public
Institutions

To ensure a just & inclusive
energy transition for all

To mobilize private investments
for low-carbon and climate
resilient solutions

To support countries shiftto a
low-carbon & inclusive
development pathway
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What we do

Our unique approach

Investors, Development
Banks & Financial
Institutions

Technology Providers &
Energy Companies

Government & Public
Institutions

Limited investment in
small-scale projects

High perceived risks in specific
sectors, communities, and
regions

Limited field-proven data

Inadequate regulatory
frameworks

To ensure a just & inclusive
energy transition for all

To mobilize private investments
for low-carbon and climate
resilient solutions

To support countries shiftto a
low-carbon & inclusive
development pathway
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What we do

Our unique approach

Stakeholders UNEP Finance Unit

Investors, Development
Banks & Financial
Institutions

Technology Providers &
Energy Companies

Government & Public
Institutions

Reduce cost of capital for
underserved communities

Finance project development in
high-risk markets

Enable lighthouse projects

Technical assistance for policy
development, public-private
partnerships

Obstacles

Limited investment in
small-scale projects

High perceived risks in specific
sectors, communities, and
regions

Limited field-proven data

Inadequate regulatory
frameworks

.

To ensure a just & inclusive
energy transition for all

To mobilize private investments
for low-carbon and climate
resilient solutions

To support countries shift to a
low-carbon & inclusive
development pathway
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Prosol

Domestic Solar Water Heating Systems

2.5M Tunisia PROSOL aims to upscale the Market for $USD 425 M
usD Residential Solar Water Heaters. PROSOL (2023)
helps local banks build loan portfolios in RE
solutions. { 332,000 systems (2023)
Costs are reduced through a combination of 4 135,000 tCO,e avoided
interest rate subsidy which is gradually phased (2005-2010)
out within 18 months and the reallocation of
existing gas subsidy to solar. -7 Scalability
(COLLECTIF, ELEC,
To minimize the risk of non-payment, bank INDUSTRY)

loans are repaid through electricity bills,
creating a more secure and convenient
repayment mechanism for users and
financial institutions alike.

sy

. b \

@ | oot . QUNITED NATIONS UN &
and Nuclear Safety N\, FOUNDATION.. environment
programme
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The state utility model

The state utility model

A mechanism It helps local Customers don't
to facilitate banks offer more feel the cost —
consumers loans for loan repayments
access to renewable energy are made through
credit by keeping costs  already-lower
and risks low. electricity bills.

o
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The state utility model

How it works Private capital Public capital

. . Subsid
UNEP funds memmy FINANCIAl o 00 ) 1 0cal Bank  Government

Institution \ /

Indirect loans Capital subsidy

to end-users /

101 Repays via
EIeCtrICItL electric)i/tyvt;ills e End-user — eLls;tgay”:ycslte:rgs — Renewable
company Energy

providers

Electricity interruption in
case of no payment

Foa
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The state utility model

From the end-user perspective

End-user mess 1 o 2

Selects

Supplier choosing from
ANME's list of approved
solar water heater (SWH)
providers

Applies
at the SWH supplier

office, presents his
latest STEG bill and ID

3

System installation

Immediate once the
application form and
engagement form are signed

4

Loan transfer

The state utility enters the
data from the engagement
form to its information system

‘el
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The state utility model

Who pays what

16%
Government

2%
UNEP

45%
Banks

37%
end-users

18%
Public

82%

Private

1:5
leverage
ratio

i
UN&
environment
programme



The state utility model

Opportunities for all

Private institutions Public institutions

Efficient use of
public funds (1:5
leverage)

on-payment risk
reduced to <1%

Boost in job creation
and business
opportunities

Supports clean
energy transition
and subsidy reform

End-user consumers

No upfront cost,
repayment through
lower bills

Faster access to
affordable, clean _
technology

(&)
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Green Mortgage Programme | Mexico

INFONAVIT
(Institute for the National Workers’ Housing Fund)

to support low-income families in accessing
energy-efficient solutions




Hipoteca verde

How it works

An extra credit to add to your mortgage...

.. for Solar Water Heaters (SWH) and efficient appliances.

.. repayable over 20 years

.. that covers up to USS$1,250

.. only +USS6/month, but saves families ~USS17/month on bills

.. payroll-based repayment = minimal non-payment risk




EmPower

Women for climate-resilient societies

Budget

Scope Objective

Projected Impact

21.3M Bangladesh, Accelerating gender responsive

usD Cambodia, climate action through policy
Indonesia, the implementation, mobilizing

5years Philippines, and investment and enterprise

Viet Nam ; development, strengthening
regional capacities and fostering regional
component and national collaboration

$ USD 20 M mobilized

‘L 600 MtCO2e avoided

? 2000 + women entrepreneurs
& 110,000 beneficiaries

* Federal Ministry
for Economic Cooperation
and Development

NEWZEnLAND

FFAIRS & TRADE

tH
=|= Sverige

Schweizerische Eidgenossenschaft
Confédér; aln n suisse

Con ‘eue razione Svizzera
Confede zra

environment
programme
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EmPower

Women for climate-resilient societies

* Federal Ministry
g for Economic Cooperation
and Development

NEW ZEALAND
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programme

Schweizerische Eidgenossenschaft R
Confédération suisse e ‘
B Sweden ey @&y
I I Sverige E

Swiss Agency for Development
and Cooperation SDC




SCAF

Seed Capital Assistance Facility Il

Budget Scope Objective Projected Impact

34.5M Sub-Saharan Addresses early-stage financing % USD 4.7 B mobilized M\

uUSD Africa and gap through repayable and non- _ '
South-East Asia | repayable grants to develop 4 6.29 MtCO,e avoided

strong project pipelines and fully

. A . %, 25,478 jobs created
develop promising projects in

clean energy 4 3,478 MW co-financed
Sy
P & fFederal Ministr};r_-f 7~ U N E,‘ay“
i ‘or Economic Affairs \ . TS
;05‘25’2|5g21r2m%'ﬁv”{§2'th and Climate Action !s!ﬁ! \k._,') environment

programme



SCAF

Seed Capital Assistance Facility Il

environment
__programme
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P Federal Ministry 7~ U ey
Foreign, Commonwealth & for Economic Af'fairs .\ . &
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Innovative Models

and much more

a » 0B

. The leasing model

The fee for service scheme
Direct and indirect fiscal incentives
Interest Rate Subsidy

Guarantee Funds
1st and 2" |oss

6. Dedicated lines of credit

7. Junior and senior debt
provided by banks

8. Equity funds
9. The Feed in tariff

10.The net metering

o
A~}
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What we don't do

Safeguarding UNEP's neutrality, integrity, and reputation

© Take on © Hold debt or © Compromise

fiduciary duty equity positions on safeguards
No direct financial transactions, UNEP does not own stakes in A” supported projects must meet
investments, or fund management. financial mechanisms. rigorous ESG standards.
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The impact of our work

Accelerating Sustainable Development p o0

EQUALITY

51 6.3 Gtcoze (?'

countries mitigated

110,000+ 3,478 ww r D

women capacity

co-financed
» 25,478
Foreign & jobs created \
Commonwealth
Office
6.25B =]

12a7M R v

USD raised 4

U V 4

A gt B b g S
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Our projects empower marginalized
communities, drive innovation, and foster
climate action
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Q&A Session

1. What types of support are needed at the national and sub-national
levels to accelerate financing for sustainable cooling?

2. What is the best practice on finance mechanisms and business
models to accelerate sustainable cooling in your countries? And is

it replicable to other countries?
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Introduction : ECOFRIDGES GO Project

%% ECOFRIDGES

v GO Green, Save Money

(RBASE

sustainable energy

w’ ()AEME | UA4EES

Agence pour I’Economie
‘D-_E-_E—g et la Maitrise de ’Energie UDEDEE

Clean Cooling
COLLABORATIVE

Q ECOFRIDGES

GO Green, Save Money




ECOFRIDGES GO : Project Structure

» Certified Models supplied by Vendors

Traatment & disposal of discarded 0 and registered on the positive list.
appliance -
; """""" > e » Financial institutions in repayment
Y. B a agreements with profiled employers.
16> K
'\("7:,0,%0/‘\ ‘?co/ + Financial institutions in finance
% - . .. .
Y G N agreements with participating vendors.
~
ﬁ? Households
e 1 Proof & terms
— !
B % Vendors of employment
|- ; and salary
-~ I
Profiled employers 1
oo -
== Financial institutions v
. e Ve
O ECOFRIDGES Team i
— Money flow 6 @
-—> Information, goods &

service flow

GO Green, Save Money

@, ECOFRIDGES
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ECOFRIDGES GO : Key Stakeholders and Responsibilities

T

m

F 4

Efficient systems

3. Customers apply
through certified
vendors to acquire any
registered system.

4. Customers receive
a pro-forma invoice
and contact certified
banks to lodge credit
applications.

Banks

S. Certified banks
offer credits to cus-
tomers at competitive
conditions.

6. Banks transfer the
cost of the cooling
systems to vendors
minus a negotiated
rebate.

Employers

7. Bank-Employers
sign collaboration

agreements

8. Employers become
the guarantors of em-
ployees’ repayments.

Repayment options:

9. Customers make repayments
Employers guarantee credits.

10. Customers authorize deduc-
tion of repayments from month

payrolls.

11. Employers make bulk repay-
ments on behalf of employees
that requested credits.

@4 ECOFRIDGES

GO Green, Save Money



ECOFRIDGES GO : Main Components




ECOFRIDGES GO : Eligibility Criteria

Criteria

Type of products:

ACs

Ductless Split Air Conditioners

Refrigerators

Household refrigerators and refrigerator-freezers -freezers- are only

excluded

Age:

Only new products

Only new products

Product Size:

Nominal Cooling Capacity upto 5.3 kW

Between 901 to 5001

Refrigerants and

GWP limit of 750

GWP limit of 20, maximum charge of 0.15kg

Foam Blowing Agents

N/A

GWP limit of 20

Criteria following introduction of new MEPS & labels regulation:

- TCSPF>7 (see notes on evaluation below)

Warranty: Minimum 2-years Minimum 2-years
Conform to safety regulations of both the manufacturing country and  Conform to safety regulations of both the manufacturing country and
Safety Certification:
Ghana (e.g. IEC 60335-2-40) Ghana (e.g. IEC 60335-2-24:2002 / AMD:2017, or a subsequent revision)
Interim criteria until introduction of new MEPS & labels regulation:
Interim criteria until introduction of new MEPS & labels regulation: - 5-star equipment as per current Ghanaian regulation:
- 3-star equipment as per current Ghanaian regulation:EER>3.45 Climate Class ST: 1<30
Energy Efficiency:

Climate Class T: 1<42
Criteria following introduction of new MEPS & labels regulation:

- EEI<22 (see notes on evaluation below)

ﬁ ECOFRIDGES

GO Green, Save Money




ECOFRIDGES GO : Parther Vendors

N

| NOVOTEC

* Sun Electronic

+ Ederick Ederick. ¢
« NESSTRA GHLTD

- Service Merchantile Ltd /Em\
. Novotec v

) BOSCH

-

LIVE THE FUTURE
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ECOFRIDGES GO : Benefits

*Introduced high efficient
cooling products into the
Ghanaian market

Join the Energy Commission to know how you

can buy a new cooling appliance now and pay
later at 0% interest rate.

‘Provided flexible financing
scheme for purchase of mﬂ,,;m; e Y
these appliances e

- Consumers can save
money on their bills

Eco-friendly refrigerants

W you could g

ppllance

1t uses

lectricity

OFRIC

G :ﬂ breen, Save M

Qi

We're
Ready to

Serve You!

<<<<<

GO Green, Save Money
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ECOFRIDGES GO : Summary of Achievements

Reductionin energy
Consumption 41,783 MWh
Of total energy savings

Noting the peak load when it come to air conditions

2,055 New
Air conditionssold

3,136 New

Refrigerators sold Total finance mobilized

Ghs 33.77 million

Reductionin direct &
Indirect GHS emissions
34,603 tonnes of CO:

AS AT SEPTEMBER 2024

%4 ECOFRIDGES

GO Green, Save Money



ECOFRIDGES GO : Key Challenges

Products Availability : Limited beneficiary experience:
Low stock levels for eligible People don’t want others to know
products that, they benefitted from a loan

scheme to purchase their appliances.

Difficult Communication

Campaign: Application through WebApp:
The response rate of the
participating vendors and banks
on the WebApp not encouraging.

Consumers skeptical about filling

Due to limited budget, the work
plan had to be amended to focus
on Social media platform as a low

hanging fruit, online details.
Prevailing high Market ECOFRIDGES GO Take
interest rate: back scheme :

The prevailing high market
interest made the zero-interest
rate unattractive to the Banks

The take-back scheme delayed
pending advise from EPA.

@ ECOFRIDGES

O Green, Save Money




ECOFRIDGES GO : Key lessons for replication

* The price myth is busted. « Proper Institutional
African market is ready for high framework.

energy efficient appliances.

« A strong collaboration « System leadership
between the NOU and Energy
is key to success.

* The culture of the people * The propagation of the
should inform the choice of Green Agenda is key in
financing mechanism -On-bill getting the buy in of
or On-Wage (less than 100 vendors and Banks

people applied for the loan)

@A ECOFRIDGES
RS 4

GO Green, Save Money



Why pay attention to cooling appliances in Africa?

Africa leads in urbanization, globally.

*The incidence of climate change-rising
temperatures.

Efforts to strengthen the cold chain to
reduce hunger and diseases.

‘Need to give attention to EE, refrigerants
and installation & maintenance

ECOFRIDGES
GO Green, Save Money
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COOLING IN
- MALDIVES

14 June 2025

#

é\ﬁ Ministry of Tourism and Environment




Background - Cooling in Maldives

1,190 coral islands grouped into 27 atolls.

 Average elevation of 1-1.5 meters above sea level

» Approximately 90,000 km2, only 298 km2 is dry land.
187 Inhabited Islands.

 Population of 515,132 people.

* Dependent on Tourism and Fisheries Sector.
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Need for Sustainable Cooling

* Climate impacts are lived realities

*Tourism, Fisheries and Construction Sector continue to
grow- increasing the demand for cooling

 Fuel imports amounted to 21% of total imports
» Annual fuel expenses amounted to 11% of GDP

« Air-conditioning accounts for 40% of the electricity bills of
ordinary households in Capital

* In Tourism Sector, Cooling is the most energy intense
operation

» Residential Housing is the sector with most cooling demand
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Energy Efficiency

*Hakathari Program — an energy efficiency
labeling program for appliances and
equipment.

*Minimum energy performance standards
(MEPS) and assigns star-rated labels.

* Provides consumers with a simple and
clear indication of the energy-saving
potential.

» Approved Models of appliances includes
44 Air-conditioners and 25 Refrigerators,
runs in all low GWP refrigerants.
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WHAT IS THE
HAKATHARI LABEL?

The label is an indicator of f \

the appliance’s energy
efficiency level.

The label is set under
international energy
efficiency standards.
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Ozone Action

» Phased out the use of CFCs, an ozone-depleting
substance, in 2008.

* First developing country to successfully and
completely phase out the production and
consumption of HCFCs, in 2020.

« Kigali Implementation Plan is to be finalised,

looking into:

- Increasing Natural Refrigerants and low GWP. i~
- Works to increase Energy Efficiency. 7 s
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Need for Passive Cooling

* Increasing Urban Heat Effect.

* Rising Energy Use for Cooling.

* Nature-Based Solutions.

* To recognize Cooling across Sectors.

 For Planning and Designing Cities.
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Challenges in Adopting Passive Cooling

* Financing - Dependent on Donor Funds.
» Geographic Distribution of the islands
« Rapidly developing construction industry.

» Synergies between the policy makers in
different sectors.

» Establishing incentive programs to
promote adopt green building codes

» Capacity building in all sectors

» Scarcity of land, allocating green spaces is
a challenge
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Q&A Session
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14:45 - 15:00

Coffee Break
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Key details about the Green Climate Fund

Strategic plan targets 2024-2027
* Mitigation of 1.5 to 2.4 gigatonnes of CO2 equivalent

* Enhanced resilience of 570 to 900 million people

Lower level targets for infrastructure, clean energy, transport, buildings and industry, private sector early stage
ventures, MSMEs, banking sector

e Should deliver balanced funding across mitigation and adaptation over time.

* 50 % adaptation allocation to developing countries that are particularly vulnerable to the adverse effects of
climate change, including SIDS, LDCs and African States
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GCF investment criteria

Impact potential: Core indicators:

* GHG emissions reduced, avoided or removed/sequestered
« Direct and indirect beneficiaries reached.

Paradigm shift: Scale, replicability, sustainability.

Country ownership, Sustainable development, Needs of the recipient, Efficiency and effectiveness.
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‘Projectising’ the cooling solution matrix

Type of project
intervention

Project
execution
entity

Longer-term
investment

1. Passive cooling Government

Building design Enabling Government  |Private sector
Urban planning Enabling Government  |Private sector
Nature-based solutions Investment Government
2. Super-efficient cooling solutions Enabling Government |Private sector
3. Phase out high-emitting refrigerants [Enabling Government |Private sector
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Investment support by GCF

100% concessionality = grants. Used in cases where:

* Investing in public goods

* TA, capacity building

* Investing in people whose ability to pay is low

* No direct reflow/repayment mechanism.

* Limited ability of country to borrow, e.g IMF restrictions.

Grants, loans, equity, guarantees

* The level of concessionality provided by GCF will be the minimum amount necessary to make a proposal
viable. Minimum concessionality an assessment criteria in the effectiveness and efficiency investment
principle.

Accreditation scope
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GCF performance indicators for a cooling programme

Impact indicators
* GHG emissions reduced, avoided or removed/sequestered
« Direct and indirect beneficiaries reached.

Outcome indicators

« Annual energy savings (MWh); Installed RE capacity(MWH); RE generated(MWh);

» Beneficiaries adopting innovations that strengthen climate change resilience; Beneficiaries living in
buildings that have increased resilience against climate hazards

Enabling environment:

1. Contribution to strengthening institutional and regulatory frameworks for low-emission climate-resilient
development pathways;

2. Contribution to technology deployment, dissemination, development or transfer and innovation;

3. Contribution to market development/transformation at the sectoral, local or national level; and

4. Contribution to effective knowledge generation and learning processes, and use of good practices,
methodologies and standards.
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Is GCF for you?

Negative
Long project development timeframes:
* 1 year for CN development and approval
* 6 months for PPFA approval
e 2 years for Funding Proposal development
* 6 months for review

Total minimum: 4 years.

Positive
e Larger investment scale than other grant finance
* Programme scale and visibility; implementation ‘model’ integration;

e Potential to create blue-prints for scale-up
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Q&A Session



Presentation
Guidance on Investment Assessment for the

Cooling Sector

Senior Disaster Risk
Management Specialist
World Bank
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WB's evolution of work on h

Climate Investment Opportunities
in India’s Cooling Sector

g
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INDIA COOLING
ACTION PLAN

OZONE CE ¥
FOREST & CLIMATE CHANGE
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Ongoing engagements informed by report findings

Expand Domestic Manufacturing

Enhancing Domestic Manufacture of Sustainable
Cooling Technologies

Department for Promotion of Industry and Internal Trade
* Program to enhance domestic manufacture, research and
development of sustainable cooling technologies.

r lina in Indi

Key Findings

« $1.6 trillion investment potential

» Space cooling is the largest impact area and investment
opportunity

» Potential to create 1.7 million jobs through targeted
interventions in sustainable agriculture and cold chains

» +Need for an integrated implementation approach
encompassing institutions and sectors to achieve goals of
the ICAP

Enhance resilience of affordable housing
Mainstreaming Thermal Comfort in PMAY Grameen

Ministry of Rural Development

» Program to integrate passive design and disaster resilience into
PMAY Grameen (rural), and enhanced monitoring and evaluation
for improved beneficiary outcomes.
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Cooling Finance Framework : A collaborative effort

A collaborative effort for actionable implementation of UNEP Cool Coalition and World Bank

E Evidence-Based Design §o3 Adaptive Framework

Built on proven World Bank Group experience (India ICAP, ASC Flexible methodology accommodating diverse national contexts from
facility) and comprehensive country case studies SIDS to rapidly industrializing economies

Action-Oriented @ Global Integration

A roadmap translating strategies into bankable project pipelines with Aligned with Paris Agreement, Kigali Amendment, SDGs, and NDC
robust MRV frameworks 3.0 enhancement requirements
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Guiding Integrated Framework

A systemic framework from Assessment to Prioritization to Implementation

ASSESSMENT PRIORISATION IMPLEMENTATION

® Country Classification ® Multi-Criteria Priorisation
considering feasibilty &
viability

NDC & NCAP Integration
Country Roadmaps
Capacity Building & MRV
Plan to Action

® Baseline Assessment

e Evidenced based design based
on Built on proven World Bank
Group experience (India ICAP)

® Finance Strategy combining
Public & Private, National &
international Funds &

e Sectoral Focus Investments

®* Mapping of available financing
mechanisms

@ | T
c Esélition HH\% @ THE WORLD BANK HEAT lﬂﬁl&

a UNEP-convened initiative programme



Indicator Based Country Classification

Objective: Categorizing the country based on indicators to develop a cooling action plan depending on their needs and capacity.

Loty b eReer (.

Climate
Vulnerability

% GDP from climate-sensitive sectors,
(Agriculture, Forest and Tourism)

Existing Cooling Action Plan

Climate Risk Level

Development
Status

Development Category

Poverty rate (% population below poverty line)

HDI Index

Agro-ecological

Dominant climatetype

Location (Tropical or non-tropical)

Commitments

zones
Forest Cover and Urban Forests
Emission reduction targets (NDC)
NCAP

Policy

Kigali Pledge CC

Clarity of investment/financing mechanisms

Tier 1: Climate-vulnerable, low capacity
(Focus: basic access + adaptation)

Tier 2: Climate-vulnerable, medium capacity
(Focus: efficiency + resilience)

Tier 3: Moderate climate risk, high capacity
(focus: deep decarbonization)

Tier 4: Advanced economies
(focus: innovation + carbon markets, deep
decarbonisation)

#’
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Understanding cooling needs

Objective Gain a clear understanding of the national cooling landscape to establish a solid

foundation for the National Cooling Action Plan (NCAP).

NCAP/NDC Integrated: Refine
policy framework existing
energy, emission data

Developing NCAP/NDC:
Target key data gaps

National Cooling Profile (Vulnerable
Population Hotspots, Key Sector Demands
(Space Cooling, Cold Chain, Refrigerants),
Infrastructure & Policy Gaps
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Multi-Criteria Sectoral Prioritization Framework

Objective:

Enable countries to prioritize interventions using
robust decision framework by ranking them.

A two-step multi-criteria prioritization
framework to be developed

« First level of prioritization will cover the
criteria of climate and development benéefits,
and ease of implementation

» Second level of prioritization will focus on
evaluating the potential of concessional
financing and private sector investments.

« Scoring scale and rationale used for
selection to be provided.

« Countries to assign weightages to the
criteria based on specific contexts and
priorities

Criteria

Benefits

Sub-Criteria

Climate Mitigation
Benefits

Description

GHG mitigation potential for the sustainable cooling
opportunity

Development Benefits

Job creation potential, SDGs, Number of people
impacted

Implementation

Technical feasibility

Ease of technology access — includes access to
associated technologies and knowledge, with no
restrictions in terms of IPR,;

Market preparedness and adaptability of
technologies

Likelihood of large-
scale adoption

Sustainable cooling is a key driver in ensuring
adoption;

Potential for scalability and replicability of
opportunity

Administrative
feasibility

Policy feasibility: Supportive laws, regulations and
policies in place; ongoing programmes & schemes in
place for convergence

Level of stakeholder participation needed to plan &
implement the opportunity

Financing

CAPEX per unit delivered

Need and potential for leveraging various
concessional finance instruments and/or private
sector investment
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Assessment Toolkit

Objective: Adopt-Multi-Criteria Toolkit to Identify Priority Sectors for Climate Financing and Implementation

Assessment Toolkit builds on Country Assessment Data

INTERVENTION ASSESSMENT: e.g. Efficient ACs

GHG Mitigation

Financial
Viability & NDC
Alignment

Policy Feasibility

& Development

SECTORAL PRIORITY RANKING

Ranked Interventions
1 Passive Cooling (Cool Roofs) 320.9
Utilizing reflective materials and designs to reduce heat ab...

o Efficient Air Conditioning 310.6
Promoting high-efficiency AC units through standards and Inc... '
Developing and improving refrigerated storage and transport ... :
Centralized cooling production and distribution network for ...

5 R290 Natural Refrigerants for Split AC 301.6
Transitioning to low-GWP natural refrigerants like R290 in s... -

& MAC Efficiency Standards 281.0
Implementing and enforcing Minimum Energy Performance Standa... '

7 Rail HVAC Modernization 256.4

Upagrading existing rail HVAC systems and setting standards f...

Cool
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a UNEP-convened initiative

UN&

environment

programme

- THE WORLD BANK HEAT T@R A
Ecological Solutions



Cost Framework and Financing Strategy

Finance Investment Toolkit

From public and concessional funds to market-based instruments like Green Bonds
for large-scale projects tailored to country needs and classification

Strategic
Blending

Blended finance to
leverage public funds and

attract private investment.

Innovative Access

Examples include pay-per-
use and pay-as-you-go
models to enhance
accessibility.

Financing Framework

]
L3

Foundational De-
risking

Early-stage risk mitigation
and capacity building
through public funds.

Market Mobilization

Carbon finance and
green bonds to attract
investment and generate
revenue.

Cooling-as-a-Service

Pay-per-use model removing
upfront costs

PAYG/On-bill Financing

Expanding access flexibility to
households

Green Bonds for Cooling

Scaling through capital markets
with $100M+ issuance

Artic le 6 arbon M irkets

Revenue through cooperative
approaches

Blended Finance
Architecture

De-risking through guarantees
Energy Savings Insurance

Performance guarantees with 85-
95% coverage

Potential Financial mechanisms for

Sustainable Cooling

c Coalition
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Strategic Approach for Financing

Financing sectoral cooling needs through assessment, projections, interventions and investing through viable financing
mechanism. lllustrative example of financing cold chain

1. Feasibility study to

1. Present Perishable Load 1. Projected Perishable 1. Development of New estimate financial needs
2. Present Infrastructure Load Requirement Cold Storage Units. and IEO?IS (Gr:an?S. and
and Logistical Capacity 2. Demand for Infrastructure 2. Procurement of Reefer markstipechalisihe)
and Logistics Trucks 2. CAPEX for cold storage,

3. Pack-house and & other infra setup

Precooling 3. Purchase/leasing of
reefer trucks

i@ b 4 N 4 D 4 N

Assessment Projection Interventions Investments

Parameters influencing the projection of demand and E-commerce & Quick Commerce Penetration (Groceries)

perishable loads: * Domestic Perishable Production
« Population Growth & Urbanization « Existing Cold Storage Capacity & Utilization
*« Disposable Income & Consumer Spending « Refrigerated Transportation Fleet Size & Technology

* Organized Retail Growth

c o ion HH m?m @THE wortpBANK  [HJI= AT J@R A

ological Solutions
a UNEP-convened initiative programme



Implementation Framework and Governance

« The framework provides a roadmap to a
embed sustainable cooling within national Policy

systems Integration

« Continuous cycle: Integrating cooling into
policy, developing a pipeline of projects,

. P . ih NDC

actively mobilizing finance, and crucially, NCAP

monitoring and reporting on progress MRV & Global Cooling Project
Reporting Pledge Pipeline

» Align with Paris Agreement’s Enhanced

Transparency Framework and to deliver a

robust, quantified, and finance-ready cooling

component for your NDC, NCAP and the $

Implementation of the Global Cooling Pledge Finance

Mobilization
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Q&A Session

1. What are the cooling priorities (sectors, sections of population,
etc.) for your country?

2. What is your single biggest barrier to financing sustainable
cooling projects?

3. Which data points for cooling assessment are most difficult for
your country to obtain?

4. How can this framework best support your NDCs and Global
Cooling Pledge implementation?
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Action on Sustainable Space Cooling

n.asc
[ ] [ ]
Why Sustainable Cooling?
Imag.e 1: The World is
* Cooling needs are expected to grow rapidly Heating Up at an
d t . s t t . ” . Accelerated Pace
ue to rising temperatures, especially in Global mean temperature
developing economies mostly located in difference (compared to
. . 1850 1850-1900 average)
hot/tropical climate. -0.28%C
 Space cooling is the most dominant area in
the cooling sector and is growing rapidly as —
floor space increases due to population
growth.
&
. . . & 5
 Inefficient cooling system needs more energy ‘*QM N AW image 3 Devslopng
. . . 3 X 5;_-55 ; v (1
and emit more GHG than sustainable cooling ﬁnx!!@& TR St Mos
systems such as passive cooling & inverter- ol g \ ¥ oy Temperatures
. .. Annual Cooling Degree Days
controlled air-conditioners. (CDDs, 18.3 “C-day), 2021
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Growing Population & Growing Floor Area

Global Buildings construction markets are exponentially emerging:

Growing opportunity to address energy efficiency (EE) in buildings and construction sector

Africa

China

India -

North America
Europe
ASEAN |

Latin America
Other Asia
Middle East
OECD Pacific -
Russia and Caspian region

- 90

- 30 0

billion m?

" Current floor area

Floor area additions

m2017-30

W2030-40

M2040-50

2050-60
30 60 90

Source: Global Status Report (GABC) 2017,
http://www.oneplanetnetwork.org/sites/default/files/gabc_global_status_report_2017_en.p

df
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http://www.oneplanetnetwork.org/sites/default/files/gabc_global_status_report_2017_en.pdf
http://www.oneplanetnetwork.org/sites/default/files/gabc_global_status_report_2017_en.pdf

~ Energy Consumption and GHG Emissions in the Building Sector

DResidential (direct)

DOResidential (indirect)

In 2023, One-Third o the global

energy consumption and CO2 emissions is
attributed to the Building Sector.

@Non-residential (direct)

@Non-residential (indirect)

Operational emissions reached a record
9.8 gigatonnes, while embodied carbon
was around 2.9 gigatonnes, which
suggests more reduction for the space
cooling is needed.

@Buildings construction industn

@Buildings construction other
materials

BO0ther construction industry

@Other

Share of the CO2 emissions in 2023
Source: Buildings Global Status Report 2024/2025
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~ UNEP Buildings-GSR

Cooling remains the fastest-growing end-use
in the I?U|Id|ng§ sect.or, partl.culailrly driven by :‘ogeuﬁdaroﬁerbﬂck
the Asia-Pacific region, having increased at ons x Sesing e i,
an average rate of four per cent per year
since 2000.

The Global Status Report for Buildings and Construction
(Buildings-GSR), provides an annual snapshot of the
progress of the buildings and construction sector on a
global scale. It reviews the status of policies, finance,
technologies and solutions to monitor whether the sector
is aligned with the Paris Agreement goals.

Global Status Report for Source: Buildings Global
SN S SER—_ e Status Report 2024/2025
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https://www.unep.org/resources/report/global-status-report-buildings-and-construction-20242025
https://www.unep.org/resources/report/global-status-report-buildings-and-construction-20242025

- UNEP Cool Coalition Global Cooling Watch

Passive cooling can reduce cooling demand by
24% by 2050, saving up to $3T in equipment Keeping it chill
costs and 1.3T tons of CO2e. e g s

while cutting emissions

The Report demonstrates the
pathway to achieve near-zero
emissions from cooling through
joint action in three areas: passive
cooling, higher-energy efficiency,
and a faster phase down of
climate-warming refrigerants. The
report was released in support of
the Global Cooling Pledge at
COP28.

N\

Global Cooling Watch 2023

Source: Global Cooling Watch Report 2023

International
Finance Corporation
WORLD BANK GROUP

£
U N () Global Alliance c Cool @ IFc
. T M for Buildings and = = 1
environment i ; Coalition
programme + Construction




- UNEP Cool Coalition Global Cooling Watch

Figure ES-1: Global pathway and key steps to achieve near-zero GHG emissions from cooling, 2022-2050

If the world follows the best measure

: (o) < 10
pathway we can achieve 60% : +0.6 9.0 -1.0
. § +4.3 1 P
. [ -
reduction below projected 2050 5 . ol |_EEl
emissions — 3.8 billion tons of C02e 3 £ §
(L] @ i
g ¢ 3 g 5
° ° ° g § -g' § ’g § =
Grid decarbonization leads A ama B 52 33 ¢
o §""§- & E 32 52 2%
o 0 . . o -
to 96%- additional 2 billion tons of : g 5 : 3 07 3% 3}
= = &
CO2e < 3 < 11
0 -
2022 2050 2050 with 2050 with 2050 with
Emissions Without Measures  BAU Cooling Measures Best Cooling Measures Near-Zero Cooling
Measures
I Direct (Refrigerant) . Growth #} BAU Cooling ' Best Cooling ' Grid
Emissions 2022-2050 Measures Measures Decarbonisation
B Indirect (Energy)
Emissions
Source: Global Cooling Watch Report 2023 e e e e o
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‘ UNEP Cool Coalition IFC Cooler Finance

-Size the market opportunity that sustainable cooling
represents across EMDEs

Bring attention to challenges and opportunities to
financing sustainable cooling in the context of
EMDEs

‘Provide a blueprint on how to finance sustainable
cooling

Mobilizing Investment for
the Developing World’s
Sustainable Cooling
Needs

Source: Cooler Finance 2024 (IFC/UNEP)
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Total Cooling Market Growth

$600 Billion

The cooling market in developing
economies is expected to grow
from about $300 billion to $600
billion, or more, by 2050.

147 China

South Asia grows 4 times and
Africa 7 timers larger than today

$272 Billion

The total cooling market size in developing economies
Source: Cooler Finance 2024 (IFC/UNEP)

2023 2050

46 Middle East

126 South Asia 4X

105 Africa 7 X

East Asia (excluding China)

51 Latin America

36 Emerging Europe
28 Central Asia and Turkiye
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Cooling Market Growth -

Space Cooling

Space cooling accounts for about
half of the total cooling market
and driving the most growth.

$600

$600 Billion

W7 China

126 South Asia 4 X

$272

$272 Blllion

105 Africa 7x

East Asla (excluding China)

$1 Latin America

46 Middie East

36 Emerging Europe
28 Central Asla and Turkiye

Source: Cooler Finance 2024 (IFC/UNEP)

$332
Saaz $102
Mobile Cooling
47 @ Refrigerated transport vehicles
H ® Passenger vehicles
2023 2050
$129
$129
Refrigeration
) @ Non-residential
@ Residential
2023 2050 2023 2050

Space Cooling

Non-residential . .
® Non-residentia Cooling market size and growth by sector

® Residential
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Space Cooling Market Breakdown - Passive & Active

Passive cooling market is estimated

Current passive cooling capital

at $30 billiOﬂ, but can grow further investments across developing economies:
with the right incentives. « New builds: $15-$25 billion per year
« Retrofit: $10-$15 billion per year
Passive $30 By 2050, the new builds market could reach
billion $150 billion per year.

$ billion >°

25
20 *
15

10

Active $272 billion

5

0
Source: Cooler Finance 2024 (IFC/UNEP) New builds Retrofit
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Saving Electricity Cost

Accelerating the transition to
sustainable cooling will help
developing economy
consumers spend $6.4
trillion less by 2050.

Changes in cumulative electricity

Spending on active cooling
equipment

Electricity consumption costs

54.6 trillion avoided costs
$1.8 trillion net savings

consumption costs and spending on S & & s S & & s

. . & p 2z
cooling equipment for consumers from & & ¢ IS & & & F&

. . . & X B

accelerating adoption of sustainable & & § o F & & ¢ &F

. gL S . oy L
cooling 2025 to 2050 ($ Trillion) R & SR &

Source: Global Cooling Emissions and Investment Mode/
Global Alliance International
;l:gér&%mrﬁgt @ ?gniﬂ;[f'c'gﬁi,a”d c Coalition @ IFc va'lirlﬁfoaﬁﬂf oration




~ Passive Cooling

What is Passive Cooling?

Passive cooling is the practice
of using non-mechanical
technology, design elements
and nature-based solutions to
keep a space cool by reducing
the dependence on air-
conditioners.

Solar orientation

summer Cool roof with

Ventilation high insulation

shading '
High performance
windows

Ventilation

Solar orientation
Winter

Winter
High insulation

Ventilation
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Early Design Decision Matters

Cumulated 80 - 85% of Life Cycle Costs
Costs | l
- : Costs:
Change potential Traditional - ving
: ! § Planning .~ potentials
at the
end
of LC
EE measures and
investments need
to be included at Costs:
the earliest stage! Integrated
Planning
Concept Planning Cmstmcuon. Operation Demolition

Source: Building life cycle optimization tools for early design phases, https.//www.sciencedirect.com/science/article/abs/pii/S0360544215003217

Inefficient
buildings lock-in
savings
opportunities for

£
U N & Global Alliance
envir onmé:lt 5 for Buildings and
programme Construction

Cool
Coalition

CIFC
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https://www.sciencedirect.com/science/article/abs/pii/S0360544215003217

IFC’s EDGE - EE and Cost Simulation

}‘IDmES ASHEBOA PRELIMISMARY VERSION 3.0.0 - FILE - CALCULATE AND SAVE

-Quick resource efficiency assessment: i sinns. 45000 22 =2 s 2 ’
Allows developers and designers to Delen Energy2814% Water S430% Materisls 2200% Operations

immediately evaluate a building's energy, SIS 20:14% Moot DG Goargy Standerd n
water, and material usage efficiency

EEMD1" Window-to-Wall Ratio: 24% i Bass VinusEreegy  Improved  Virtesl Ensegy
compared to conventional buildings. I et

. ° ofe |:| EEM02 Reflective Roof: Solar Reflectance Index 85
Financial ROI calculator: Calculates utility u

. . EEM0T Reflective Exterion wally: Solar Reflactance index 55
savings and payback periods for green =
building investments, making the business
case for sustainability clear to stakeholders.

H-H

EEMDS" Insulation of Roof U-valug 045 Wim'-K i -

- Evaluate different settings: A variety of I o e S e
parameters can be entered, ranging from I AR e S s = e a1

building typologies, floor areas and stories, o G Vetes

occupancy patterns and densities, climate O s o o e
ZOneS, etC. I'E.IE-’:':;!.-I'."ﬂiuf__zt'.u.:c‘*..-cror'.v; 5: U-value 0.5 WimE-K i e Ty o e e[ e e o i e e e i e iy

B

~ Show the Carbon Ernissions/Offset

International )
Finance Corporation
WORLD BANK GROUP

VP
UN & Global Alliance : IFc
S W for Buildings and o
environment 9 Construction P Coalition

programme




Simulation example 1

Affordable Housing: Igfiiﬁaéﬁ.ﬁﬁ?&.m d INCREMENTAL 4, 70%
«373 houses in 2,600 hectare
development

COMPARED TO
A TYPICAL HOUSE

pAYBACK 1.8 YEARs

"

UTILITY 30%

COST SAVINGS

pervear IDR 252 million
onefgy ‘ 41 low

income

Equivalent to 3 houses
water consumption of 3
Above are based on potent Lavings cal stod in the EDGE software

Passive Cooling Strategies: S i
*WWR of 17.5% ~
« External shading

* Insulation of wall and roof
* Natural ventilation

These 373 affordable homes are the first to be
EDGE-certified in the country, and are part of the
2,600 hectare development being developed as a

Cost Performance Simulation: Es
* Incremental cost: 4.70%

. Energy Water Materials
 Payback period: 1.8 years ) © 6/

ore . 0 Optimum window sizing Low-fiow faucets and Micro concrete tiles on
NWR of 175%), external dual flush water steel rafters for roof
« Utilit t : 30% :
I I CO S S aVI n . (o] shading, insulation of roof and closets construction and . F 3
external walls, natural autociaved aerated - 1 j" AR
i 1 ventilation, and concrete blocks for walls. = ain |
(equivalent to 41 low-income vyt boning
systems.

"My home has good air circulation so we don't need to use air conditioning during the day. In
houses Annual energy o o ey o D ot e ATl B

-t' ) - Emilic Sutedjo, Resident
consumption
Source: Cooler Finance, P85, IFC EDGE
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Simulation example 2

Bekasi
Ecol'oft Jababeka Golf Serviced Townhouses
1 Asia Green Real Estate

S
1\..

INCREME::;Q# 3.58%

—

COMPARED TO
A TYPICAL HOUSE

Service Housing:
=19 premier serviced houses

PAYBACK 2.4 YEARS

UTILITY 80%

COST SAVINGS

rervear IDR 370 million
energy consumptionoft B8 low

Passive Cooling Strategies:
“WWR of 17%

=External shading
=Insulation of wall and roof
=Natural ventilation

income

Equivalent 5 houses
water consumption of

These 19 premier serviced townhouses have

Cost Performance: begq designed with an emphasis on energy
o efficiency and on-site renewable energy.
= Incremental cost: 3.58%
= PaYbaCk periOd: 2.4 years Energy OWater Bj Materials
= Utility cost saving: 80% A

. . (WWR of 17%), external fotures and dual-flush concrete blocks for walls,
I -t -t 68 I _ shading, insulation of roof water closets. parquet/wood block

(eq u |Va e n O OW I n CO m e and walls, energy-efficient flooring finishes and UPVC
variable refrigerant flow window frames. . v
(VRF) cooling system (COP . -

h O U S e S) of 4.29), energy-efficient *Ecoloft serviced townhouses are built with a resource-efficient and environmentally-friendly
Hghting systems, solar hot concept, from their layout and design straight through to construction, operation and
water collectors and solar maintenance. We focus on efficiency, comfort and health corner stones which give
photovoltaics environmental benefits, reduce utility costs and at the same time improve the quality of kfe,

health and indoor comfort of the tenants.™
- Alex Buechi, Partner/Country Heod Indonesia, Asia Green Real Estate

Source: Cooler Finance, P85, IFC EDGE
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UNEP/UNESCAP - PCS demonstration project in Cambodia

Measurement of the ceiling

surface temperature Design Workshop

-

PCS Pilot in Cambo

S

dia

MRS
d 'ddm
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UNEP/UNESCAP - PCS demonstration project in Cambodia

UNEP & UNESCAP Passive Cooling Strategies Compendium
was published in November 2024. It introduces a variety of
passive cooling measures for the Cambodian context.

@

COMPENDIUM FOR PASSIVE Frame Type Image U-Value 2
COOLING STRATEGIES IN e 1.2 and 2.4 W/m*.K
CAMBODIA

Unplasticized Poly Vinyl 1.2and 1.6 Wm?.K

Chloride (UPVC) frame

ol

6.0 to 7.0 W/m? K

Aluminium frame

— A—

[ Wi

Compendium For Passive Cooling Strategies in Cambodia (2024)

Global Alliance @ IFc
for Buildings and Sz
Construction f Coalition
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Finance Corporation
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https://coolcoalition.org/wp-content/uploads/2025/02/Compendium-for-Passive-Cooling-Strategies-in-Cambodia.pdf

Webinars & Guidelines Development

I 3
(. %
UN“"‘} 00l

environment ) Coalition
programme

| PSR

soViding fihermal S
Viethodsis a Via

Cooling WG

BES

: -Diana Urge-Vorsatz —
1PCC Vice-chair-

Organised by Passive Cooling Working Group — UNEP-hosted Cool Coalition and GlobalABC

01: PROVIDING THERMAL SECURITY THROUGH ENERGY EFFICIENT
METHODS IS A MATTER OF SURVIVAL FOR MANY REGIONS

03: ACCELERATING NATURE-BASED SOLUTIONS FOR BUILDING
ENERGY-EFFICIENCY AND THERMAL COMFORT

2 =SE . A s X 3 '
Kim Roseberfy. 1 Kanagaraj Gariésan (Ratkumar: *© |  Andéol Cadin®’ ' Manjeet Singh o
UNESCAP = Infegrative Design B_alasubramaniyan | ndependent UNEP
] Solutions (IDS) Integrative Design Senior Architect S
Solutions (1DS) T %
¥ BN N 5.3 ! — T
¢ WO ~I o
Organised' b) Passive CooliigWorking Group ~ UNER-hosted Cool Cbilition and GlobalABC

02: PASSIVE COOLING STRATEGIES FOR SUSTAINABLE
DEVELOPMENT IN CAMBODIA (UNEP&UNESCAP)

3
,.— ( Yy
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]
v and
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* -
5

- e

Organised by PassiVe Cooling Workinggroup — UNEP-hosted Cool Coalition"and'Global ABC
¢

04: COOLING PEOPLE WITH AIR MOVEMENT
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Q&A Session
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Cooling and Climate: A Vicious Cycle

refngerants

»

More climate
change

More GHG
' emissions

k More ACs &

refrigerators
needed

The Vicious Cooling Cycle

Y

Higher
temperatures

¢

People

1.14 billion people at
high risk due to the
lack of cooling by
2024

Economy
Food loss is ~USD 1

trillion annually

Environment

7% of current global
GHG emissions. This
could 2X by 2050

Energy Systems
By 2050, the global
energy demand for
ACs would 3X (~10%
of global emissions)

Breaking this cycle with sustainable cooling is urgent.

Co'avlition

a UNEP-convened initiative
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Cooling and SDGs: A Development Imperative

NO
POVERTY

GOOD HEALTH
AND WELL-BEING

QUALITY
EDUCATION

GENDER
EQUALITY

g

Coalition

a UNEP-convened initiative

Sustainable cooling enables economic growth for
those in poverty

Cooling reduces food waste and increases
nutritional value of food that reaches people

Cooling reduces heat stress and improves sleep,
increasing physical and mental well-being

Cool schools improve learning outcomes and
reduce fatigue

Cool cities, buildings and homes support equal
opportunity for women and men

DECENT WORK AND
ECONOMIC GROWTH

i

10 ::iEEI:]l:J[:lEI!]I'I'IES
VN
=)

v

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

O

13 oo

<

Sustainable cooling reduces energy use and peak
demand, while enabling more reliable energy
access

Cooling increases worker productivity and
increases profits

Cool cities, cold chains and public institutions
reduce inequalities based on gender, wealth or
location

Cool cities support urban populations by
improving their health and productivity

Cooling reduces food waste, cuts emissions, and
supports cleaner production.

Sustainable cooling emits no or minimal energy-
related and refrigerant emissions

223



Why are mitigation targets important?

Global

Phase down
of climate- Passive Energy

Grid
decarbonizati

warmin coolin
9 9 on

HIEIENS

efficiency

Implementing 3 key actions — passive cooling, best practices could avoid up
to 60% of projected cooling-related greenhouse gas emissions

Equivalent to 3.8 billion tons of CO,eq emissions — 10% of project 2050
emissions

c Coalition

a UNEP-convened initiative

Indonesia

India

European Union

Kenya

NCAP aims to avoid 128
MtCO2e by 2030

NCAP aims to reduce 118
MtCO2e by 2040

F-gas regulations aim to
cut emissions by 310
MtCO2e by 2050

NCAP aims to cut 23
MtCO2e by 2050



D Coalition

Why are adaptation targets important?

Food, Nutrition and Agriculture
Cold chains for transportation and storage of perishable,
nutritious crops to prevent food waste.

Health Services

Cold chains for transportation and storage of vaccines and
blood products. Space cooling of health facilities to support
better overall care and patient recovery.

Human Comfort and Safety

Cooling of homes and workplaces for health
and wellbeing, leading to improved economic
and social outcomes.

Cities

Reducing the urban heat island effect (UHIE), which
can cause temperatures to be 1°C to 4°C higher
than surrounding areas.




o o o c C;oall ion
Who is at risk due to the lack of cooling? O s

In a warming world, access to cooling is not a luxury. It is an issue of
equity, necessary to adapt and thrive.

1.14 bn

People at high risk for the lack of cooling

Do you know the cooling access gap
in your country?




Part 1: Mitigation Measures into NDCs C e

a UNEP-convened initiative

The cooling sector is multi-dimensional. Starting with key guiding questions
can help surface the suitable leverage points and priorities for the country.

What are the unique drivers and/or needs in your country? For example:

UAE: Driven by the need to reduce building sector energy consumption and emissions

Nigeria: Driven by need for adaptation to rising temperatures

Grenada: Bold national vision (world's first HFC-free island nation)

°* How can your country balance the need for increased cooling access with emission
reduction goals?

* What existing governance structures could be leveraged to integrate cooling into your
NDC?

°* What data gaps exist in your country regarding cooling demand and access?



Translate cooling targets into NDCs Commitments

KIGALI AMENDMENT

HFC production and consumption
reduction
reduction schedule for
n and consumption of
Cs, measured in CO,eq

NATIONAL COOLING
ACTION PLAN

Cooling sector targets affecting
several sectors:

MITIGATION: Energy and Industrial
Proc s and Product Us
ADAPTATION: Health, food, ¢

and sustainable development

GLOBAL COOLING
PLEDGE

Collective reduction of 68% of
cooling-related emissions by
individual measures targeting
refrigerant transition, appliance
efficiency, buildings and research

Integrate HFC reporting in
national inventory report

Align assumptions for
business-as-usual and
mitigation scenarios

Define contribution to
national targets

PARIS AGREEMENT

GHG emissions mitigation
ENGIEGETENGTY

REQUIRED

National GHG emission
mitigation target

National scenarios

HFC emission reporting (int
C0.eq) only mandatory for
industrialized countries

Plan of policies and measures
to achieve target

MRV system to track progress

OPTIONAL

* National energy efficiency
targets/ambitious and

mandatory MEPS and labels for

key cooling appliances

HFC phase-out targets for
sectors with established
alternatives

Reporting on adaptation
measures

Coalition

a UNEP-convened initiative



Methodology Guide for Mitigation

Stage I: Stage ll: Stage lll:

Baseline definition in Target formulation and MRV of implementation and
alignment with NDC integration in national NDC target ambition review

Step 6
Analysing progress
Step 5 to set ambition for
next NDC period
Defining indicators
Step 4 ‘ to integrate MRV with
NDC framework
Selecting measures
Step 3 ‘ and targets to be
included in NDC

Step 2 ‘ Analysing options

from available KIP,
NCAP, aligned with

NDC
Defining the baseline
Step 1 ‘ based on NDC baseline
for HFCs and energy
consumption/
Taking stock of energy efficiency

available data
to screen for Article 7,
KIP and NCAF database

Intense cross-governmental cooperation (NOU, energy efficiency, climate, housing, etc.)

Cool
Coalition

a UNEP-convened initiative



Stage 1: Baseline definition (1/3) C ——

a UNEP-convened initiative

STEP 1: TAKING STOCK OF DATA

Is there
an + KIP focuses on reducing HFC emissions in line with

NCAP or .
e the Kigali Amendment
* NCAP addresses both direct (HFCs) and indirect
(energy use) emissions and includes broader goals
Use available Lerse wilh e like equitable access to cooling.

data (e.g. NOU and
relevant
ministries

HFCs, energy
use, equipment)

Identify direct
and indirect
emissions




Stage 1: Baseline definition (2/3)

Coalition

a UNEP-convened initiative

STEP 1: BASELINE DEFINITION (DIRECT)

Emissions from HFCs

Ensure that NCAP assumptions are aligned
with national scenario assumptions

Use Article 7 data to report on HFC emissions

Include KIP targets in NDC

Track progress using KIP reporting

Work on NCAP data to have a disaggregated
data set

Start the process again with next NDC update

Ensure NCAP data is updated regularly

Use the same data base for NDC cooling
targets

Ensure integration of NCAP data with
Hydrofluorocarbons Phase Out
Management Plan (HPMP)/KIP/Article 7
data

Maintain MRV system to track progress
based on the same data set

Regularly revisit and improve data system

KEY CONSIDERATIONS:

Align with national targets: Use the same baseline
year and assumptions as your NDC and GHG inventory.
Leverage Kigali data: Article 7 HFC reports are a
primary source for setting baselines.

Report non-cooling HFCs separately: Include uses like
firefighting and foams; some may count toward NDC
mitigation via KIP.



Coalition

Stage 1: Baseline definition (3/3)

KEY CONSIDERATIONS:

STEP 1: BASELINE DEFINITION (INDIRECT)

« Ensure consistency: Align cooling energy data with
national scenarios to support accurate emissions
BT T tracking.
« Use existing sector analysis: Build on any available

Ensure that NCAP assumptions are aligned
Work on NCAP data to have a disaggregated with national scenario assumptions studies of energy demand (e.g. for lighting, refrigeration,

data set Ensure plausibility of modelled cooling AC) to improve the baseline

sector’s share of total energy consumption

Ensure NCAP data is updated regularly

Ensure that NCAP assumptions are aligned

with national scenario assumptions Use the same data base for NDC cooling

targets

Maintain MRV system to track progress
based on the same data set

Start the process again with next NDC update
Regularly revisit and improve data system




Coalition

Stage 3: Target Formulation

a UNEP-convened initiative

STEP 3: ANALYZING OPTIONS

Is there
an
NCAP or
KIP?

STEP 4: SELECTING MEASURES

Estimate emissions reduction Select most impactful & feasible

(Mepsy, LEAP, NCAP data) measures for integration into NDCs

Use listed

measures from Identify major
NCAP/KIP emitters

Explore policy interventions &
ambition levels




Coalition

Stage 3: MRV of Implementation and Ambition Review

a UNEP-convened initiative

STEP 5: DEFINING INDICATORS STEP 6: ANALYZING PROGRESS

SMART indicators: Use collected data to assess Are targets being met? What

Define indicators than T m—— e e el ER implementation are the gaps?

match targets * Achievable system fqr NDC
2 *Relevant « Time- tracking
bound

Plan to improve over

Use existing data time with new data
(e.g. KIP, NCAP, sources Update baselines, indicators Feed lessons learned into

MEPS) or or assumptions ? NDC cycle to raise ambition



--
Part 2: Adaptation Measures into NDCs gy “oaition

a UNEP-convened initiative

Starting with key GUIDING QUESTIONS can help surface the suitable leverage points and priorities for the country.

- How well understood is the lack of access to cooling in your country? What data gaps exist?
- What are the most vulnerable sectors in your country that would benefit from cooling adaptation measures?

- How can your country balance the need for advancing cooling access for fomorrow with the urgency of
providing adaptation solutions foday?

- What resources, networks and innovative models can be leveraged to achieve the necessary speed and scale
for advancing adaptation solutions where they are needed the most: the poorest of the poor



Methodology Guide for Adaptation

Stage |l
Stage | Target formulation and integration in national Stage lll

Baseline definition in alignment with NDC NDC targets MRV of implementation and ambition review

Step 5 A

Analysing
Step 4 ‘ progress
Defining « Monitor
‘ indicators implementation,
i djust f t
Step 3 Selecting « Develop metrics ;#;sct or greater
‘ measures to track cooling
i daptation.
Step 2 Analysing « Prioritize actions agaptation
options with highest

Step 1 ‘

Defining the « Identify cooling adaptation value.

baseline strategies to
reduce heat risk.

Taking stock of * Quantify cooling
available data needs and

. populations at
* Assess existing risk.

risks, data, and
vulnerabilities.



Stage 1: Baseline definition

Coalition

a UNEP-convened initiative

STEP 1: TAKING STOCK OF DATA

Identify populations at risk due to
extreme heat, considering:

- Heat stress exposure
- Energy access (on/off-grid)
- Poverty rate
*Consider gender-disaggregated data

Use overlap of previous indicators
to define cooling access risk
baseline

- Chilling Prospects Series

Link cooling access with key
sectors:

-Health (medicines and vaccines
preservation)

-Agriculture (food preservation)
-Urban planning (thermal comfort)

Use this as starting point for
defining adaptation targets and
tracking improved adaptive
capacity




Stage 1: Baseline definition

STEP 2: DEFINING THE BASELINE

Coalition

a UNEP-convened initiative
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Population Group/Cooling
needs

Rural Poor (high risk)

Urban Poor (high risk)

Lower-Middle Income (medium
risk)

jory

Comfort & Safety

No fans or insulation

Poor housing, intermittent
power

Low-cost, inefficient cooling
devices

Food & Nutrition

No cold chains for crops or
livestock

Inadequate food
preservation infrastructure

Variable quality and
efficiency of cold chain
access

&

Health & Care

No cold chains for vaccines or
medicines

Poorly equipped and built urban
clinics

Variable quality and efficiency of
cold chain access



Stage 2: Target Formulation

STEP 3: ANALYZING OPTIONS

Establish measurable adaptation
goals for cooling access and
resilience.

Include “win-win: cooling
actions:

Adaptation + Mitigation

#» Passive cooling
- NbS
#+ Sustainable cold chains

Coalition

a UNEP-convened initiative

STEP 4: SELECTING MEASURES

Develop policies, programs, and

Align targets with national
adaptation frameworks.

financing mechanisms for
adaptation actions.

>

Monitor progress using adaptation
indicators and refine strategies as
needed.
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Stage 3: MRV of Implementation and Ambition Review = = = ..
STEP 6: Analysing progress

= —
Update Cooling
actions ~measures
Human Comfortand  Food, Nutrition, and Health Services implemented
Safety Agriculture

Primary * % of buildings * % of households * % and # of vaccines,
Need- supported by passive with access to medicines and medical
based cooling refrigeration products lost annually
Indicators + Heat-related * % of food loss « # of health lacking cold

illness/mortality storage facilities Evaluate in Extreme heat risk Monitor

* % of households NDC cycle indicators

owning cooling

devices
Secondary -+« Workdays/GDP lost <« Volume and * % of the target population
Need- annually due to heat proportion of food covered by all vaccines St_ak?ho_lder-
based stress loss and waste in included in the national M||:r{1\c/: l;)sllsvtim
Indicators + % of the urban the value chain program

population with * % of population

access to public facing

green spaces undernourishment

or food insecurity Prioritize gender-disaggregated indicators to track
equitable access to cooling and adaptation benefits.




Support Package iic”

Are you a Global Cooling Pledge Signatory? If yes, then please reach out to the Cool Coalition Secretariat to schedule
a call to arrange the NDC support to help you integrate cooling measures into the upcoming NDC submission.

Our support package for Global Cooling Pledge Signatories include:

Support to compile and collect high-level cooling sub-sectoral data.

Assess the GHG impact of sustainable cooling and develop long-term scenarios to provide recommendations for
relevant NDC areas and assisting in formulating both qualitative and quantitative NDC targets for mitigation and
adaptation.

Support coordination among sectoral technical lead agencies (as per IPCC sectors, including Energy, IP, etc.)

The NDC Cooling Working Group members can provide guidance and advisory support

Means of support are as per country requirement and resource availability can include local
and international expert support to provide technical and coordination assistance.



Panel Discussion

Integrating Cooling into NDCs: Assessing Readiness and Next Steps

Director, Ministry of Climate Principal Scientific Officer, Deputy Director General Country Engagement &
Resilience, the Environment National Council on Climate Department of Climate Change Climate Policy Lead,
and Renewable Energy Change Secretariat Ministry of Agriculture and Cool Coalition, UNEP
Grenada Nigeria Environment
Vietham
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The National Cooling Action Plan Methodology

c Coalition

a UNEP-convened initiative for Asia and the Pacific COOLING EFFICIENCY PROGRAM

ESCAP KIGALI ggél';?g“;%%?&:&

Economic and Social Commission
Economy

In collaboration with:

v
/4 .
=2 g—““*%
S

environment
SR D|P programme ENEgEG;YE%U%Dg 1o WORLD BANK GROUP
\ Empowered lives.
p Resilient nations.
FORALL P, Dclasp
, - RQITVOR UNID
- U4E = UNIVERSITYOF NSy
wironment + Ry ~ \;ﬁb
@ United for Efficiency B8 BIRMINGHAM
o s[ala]i]=]=] UNITED NATIONS

INDUSTRIAL DEVELOPMENT ORGANIZATION

A great example of global cooperation, the development of a holistic NCAP methodology offers a standardized
yet adaptable framework that any country can apply to guide the creation of comprehensive NCAPs.

Over 10 countries are already using the methodology, supported by a strong network of international partners.

Fan
U N W)
environment & Coalition

programme a UNEP-convened initiative



Key Role of NCAP

Set actionable targets to improve
cooling access, while reducing
environmentally harmful impacts
maximizing the socio-economic benefits

Establish a strong political will
and meaningful nationwide
directives

Drives governance and
market signals for
investment

Bring together the actors
required to coordinate
energy efficiency and
of NCAP conservation with the
refrigerant transition incl.
HFC phase down

Drive a synergistic approach
leveraging inter-linkages with other
government agendas, aligning
cooling policies across multiple
sectors and dimensions

Evidence base for increasing
climate ambition and to
integrate cooling in NDCs and
climate change policies

Fan
UN &
environment Coalition

programme a UNEP-convened initiative



NCAP Methodology: Supporting Cooling Action at a 'National' Level

PURPOSE: A holistic but modular ‘guidemap’
for the development of NCAPs that -

= Drives integrative action across
multiple sectors of cooling and
considers access to cooling for all

= Sets direction and actionable
targets for addressing access to
cooling while reducing its
environmentally harmful impacts &
maximizing the socio-economic
benefits

DESIGN: Recognizing the diverse needs and
context across countries, the Methodology is:

..T;;S(‘:\ P ;63 ‘ -

= Highly customizable to a country’s
priorities and capacities

= A process that is within the reach of
most countries TODAY and can
enable immediate and prioritized

, ¥ X4 e
e 5 (s
\ 3 % -
3 o 7.
" & ,y.:'--"‘ e

action towards climate-friendly |
cooling NATIONAL COOLING ACTION
= Not a prescriptive approach; PLAN METHODOLOGY

not a modeling framework i . Ptomm o 4 Wema

» NCAPs establish sectoral baseline and long-term policy scenarios with policy, finance and technology recommendations
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Underlying Principles of the Methodology

To support its objectives, three fundamental characteristics are present in every step of the Methodology:
1. Adaptability is critical.

= Methodology provides guidance while affording NCAP development teams high levels of discretion and
flexibility to adapt to countries’ unique context and needs

2. Simplification and prioritization are important.

= The methodology has to be simple and logical; enabling countries to prioritize (and/or phase out) the steps
based on their resource availability/constraints

= Data collection has to be kept simple; excessive data requests can overwhelm the stakeholders and add
unnecessary complexity (even resistance!)

3. Multi-stakeholder and collaborative development right from the start
= Mechanisms for effective inter-government and triple-sector engagement

= Importance of a nodal/coordinating entity that owns and drives the process

e i @ s

NCAP development team Government entities Researchers & analysts Private sector & industry
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Integrated Approach to Addressing Cooling

= First, reduce the cooling loads to the extent possible
» Such as, through thermally efficient building design and construction, and passive cooling practices in
case of the building sector
= Then, serve the cooling loads efficiently & with low-climate impact
» Such as, with appropriate and efficient cooling equipment and solutions that use environment-friendly
refrigerants to deliver the required amount of cooling with less energy and lower overall emissions
= And, optimize the cooling operations and behaviors

» Such as, through good O&M practices, user adaptations etc. to ensure that cooling is delivered only to
where and when it is needed

Right-size the demand for cooling and optimize the supply of cooling; apply both strategies in conjunction

Fan
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Underlying Characteristics of the Methodology

STAGE I: STAGE II: STAGE III:
CONTEXTUAL ASSESSMENT COOLING DEMAND SYNTHESIS & NCAP.CREAT|ON
& PLANNING ASSESSMENT
| | STEP 7
i i STEP 6 NCAP REPORT &
! ! IMPLEMENTATION
: : ‘ GUIDANCE
i i STEP 5 DEVELOPMENT OF Creating an actionable
! ‘ : NCAP NCAP report,
: ! RECOMMENDATIONS embedded with an
' * NCAPs Data STEP 4 | Ic':‘loTnEnggtT:\gr: ctor- Developing and implementation and
: Collection Framework : specific assessments prioritising NC_AP . governance framework
| STEP 3 ‘ SECTOR-SPECIFIC ' [l into a cohesive recommendations;
: RECOMMENDATIONS | cooling assessment; mapping the expected
‘ | & SOLUTIONS l identifying cross- impact of NCAP
* NCAPs Data STEP 2 i SECTOR-WISE Identifying solutions andi sectoral synergies recommendations
Collection Framework : gg?ggg{: égEIN G future pathways for each
' of the cooling sectors
NCAP PLANNING AND! DEMAND ASSESSMENT

STEP 1

using the sector-wise

PRE-WORK :
Establishing core guiding data-driven assessments

Conducting thorough analysis

COUNTRY-CONTEXT

components of the of the current and future

MAPPING development process, cooling demand for each
High-level mapping of such as broad priorities,
cooling landscape using key stakeholders, and sectors

of the chosen cooling i
existing data & knowledge = engagement and E

. governance structures |
1

MULTI-STAKEHOLDER COLLABORATION
environment Coalition
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Current and Future Cooling Demand Assessment

STAGE I: STAGE II: STAGE Il
CONTEXTUAL ASSESSMENT COOLING DEMAND SYNTHESIS & NCAP
& PLANNING ASSESSMENT CREATION

« Utilization of Data Assessment Frameworks to identify and collect key data

indicators for quantifying the current and future cooling demand for each sector el e e
- Baseline cooling energy

— Establish Baseline: provides a baseline for the Country’s cooling demand (and impacts) demand for each cooling
sector; related emissions

« Key analytical steps:

— Determine BAU growth: gives an informed view onto the impacts of the future growth

and the ‘cost of doing nothing’ . Energy saving potential and

— Determine Intervention scenario: gives an informed view into the impact of readily emission reduction potential
accessible interventions, and the gaps and opportunities to consider through readily accessible
« This analysis is pivotal for identifying and developing the NCAP interventions
recommendations and pathways to accelerate the country’s transition towards - [dentification of priority
low climate-impact cooling interventions & critical gaps
to address

Fan
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NCAP Report and Implementation Guidance

STAGE I STAGE II: STAGE Il

CONTEXTUAL ASSESSMENT COOLING DEMAND SYNTHESIS & NCAP

= Key expected outcomes of the NCAP & how they support the country’s climate
commitments and development priorities

= Embedding ‘implementation guidance’ into the NCAP - important
considerations:

to cooling, other socio-economic co-benefits aligned with the country's

& PLANNING ASSESSMENT CREATION

Impacts in terms of: energy savings, emissions reduction, supporting access

priorities and/or SDGs (example: jobs required in the future servicing sector)

Establish an institutional framework to monitor the progress of NCAP
implementation — such as, an ‘NCAP Cell’ within the nodal government entity

Identify a recalibration protocol - Provision to review and update NCAP at
interim milestones of 3-5 years to review implementation progress and to
update NCAP using latest information

To the extent possible, provide a ballpark estimate of the cost of _—
implementing the NCAP to inform the distribution of government budget

Intended outcome:

An actionable document that
has the ‘ownership’ and a
governance structure in place
for guiding and monitoring
future actions (and as-needed
calibration) towards
sustainable cooling

P‘;."v
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NCAP Methodology Regional Approach

» Why a Regional Approach?

o Similar ambient temperature conditions

o Developing economies

o Potential similar interventions (passive cooling, alternative
refrigerants, energy efficiency options)

o Culture perspective
> Regional contextualization of NCAP methodology

o UNEP and RCREEE within the Cool Coalition framework are
developing a regional NCAP methodology for the MENA region
jointly with SEforALL, UNDP, AfDB, and Cool Up, supported by CCAC

o The methodology is being guided by a Regional Technical Advisory
Group for NCAP, constituted with MENA countries as members

> Building regional partnerships to accelerate NCAP adoption

This map is without prejudice to the status of or the sovereignty over any territory, to the delimitation of international frontiers and boundaries, and to the

o Established Regional Technical Advisory Group for NCAP for the SIS by Gy iy of s

Source: Monjur Mourshed, 2016

MENA region joined by 12 member states

o Forged partnerships among UNEP, AfDB and RCREEE to support 5
NCAPs in Africa
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Strategic Support We Provide

The NCAP working group:

« Co-chaired by UNDP and Cool Up, with members from international
organizations, financial institutions, development agencies, and CSOs.

» Facilitate countries in developing and implementing holistic NCAPs
using the NCAP Methodology.

« Promote alignment of NCAPs with broader climate and energy
frameworks, including KIPs, NDCs, energy efficiency strategies, and
net-zero plans.

» Foster capacity-building, knowledge-exchange, and technical
guidance for stakeholders involved in cooling policy.

» Advance access to sustainable cooling by integrating unmet cooling
needs into national planning.

» Facilitate matchmaking and guidance on resource opportunities e.g.
MDBs, partners, etc.
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Cambodia's National Cooling Action Plan

i85 COPB

o Cambodia has been strong advocate for promoting sustainable " UAE LAUNCH OF THE
cooling globally and being a part of 71 signatories of the Global \q
Cooling Pledge at the COP 28 in 2023. GLOBAL COOLING PLEDGE

o Cambodia is the first country to adopt NCAP methodology and N
launched its National Cooling Action Plan with vision to tackle ? PRI
extreme heat and handle the cooling challenge comprehensively in ) N
an integrated manner. N\

o National Cooling Action Plan (NCAP) supports Cambodia’s long-term ; R = g
development vision in building a sustainable, clean, green, and low-carbon s AR 2O e
society based on climate-friendly strategy and energy-efficient “ ?J Y | "'"”“.,o |
technology in the cooling sector. ) At N

. . _— . ) ;’Lf?w»; A )
NCAP focuses on five main areas: (1) Building Space Cooling, ) NN | bl
(2) Food Cold Chain, (3) Healthcare Cold Chain, (4) Mobile Air U TN 1 .
cre . ) ¢S ‘ ﬁ Cambodia's National
Conditioning, and (5) Process Cooling. ) {S i Cooling Action Plan
JINY O
y {) i}
) (th ' Nt ) L4 August 2022




Cambodia's Leadership on Passive Cooling

@ e

TYPOLOGY TECHNICAL
ANALYSIS REPORT

Since early 2023, Cambodia has been implementing its NCAP through the
project 'Passive Cooling Strategies for Sustainable Development,' aiming to
integrate passive cooling into national policies and practices in
collaboration with ESCAP & UNEP within the Cool Coalition framework

® @

ID EMISSIONS MITIGATION
/E COOLING STRATEG
iEs | COMPENDIUM FOR PASSIVE @)escar O
i COOLING STRATEGIES IN
CAMBODIA

ABRIDGED
asest GUIDEBOOK ON
PASSIVE COOLING

STRATEGIES @ e

Outputs:

GUIDELINES FOR PASSIVE
COOLING STRATEGIES IN
CAMBODIA

1. Policy recommendations incorporating PCS in building energy regulations
« Typology technical analysis + Compendium of Passive Cooling Strategies
(PCS) + Abridged Guidebook on PCS + Guidelines for PCS (under review)
2. Demonstration of PCS applications in a pilot building
« Design Charrette in Borey Chankiri (two days)

« Local data building with baseline & strategies, on site monitoring (1 year) | P AT 0 G5 — Dasitva deskn
208 @ : £ , in Cambodian
3. Awareness and capacity building for large-scale replication & Pwes — ‘o Y architecture:
s iy f 2 and current use
 Launch of a Community of Practice, provision of a series of workshops | [l PRy, " | B
and technical trainings, including training of trainers T I T TS —— T SR -

» Regional knowledge exchange with Governments & Technical peers Hybridge WORKSHOP I: Training session on Passive Cooling Design |

Institute of Technology of Cambodia, 12-13 August, 2024
4. Support for integration of NCAP to Cambodia’s CCSP 2024-2033 and the S —

inclusion of GHG emission reductions from PCS in the target for Cambodia’s

Nationally Determined Contributions (NDC 3.0).

L Site Visit Our Online Participant
KA e el RUAB NN




How is the government of Cambodia ensuring cross-sectoral coordination
and institutional alignment in the implementation of NCAP?



Cambodia's Strategy for Cross-Sectoral Coordination in NCAP Implementation

The Ministry of Environment (MoE) is leading the coordination with Inter-ministerial I — ——— e—
such as NCSD, MLMUPC, MME, MIST]I, and strategic engagement with development
partners;

Integration with national Policies, Strategy, and Plan
v' Cambodia’s Long-Term Strategy for Carbon Neutrality (LTS4CN)
v' Cambodia Climate Change Strategic Plan (CCCSP) 2024-2033
v' Cambodia’s Nationally Determined Contributions (NDC 3.0)

Inter-Ministerial Consultations and Workshops: hosted a series of inter-ministerial
workshops to gather inputs, build consensus, and validate the NCAP and related
guidance documents;

Capacity Building and Sectoral studies: worked with ITC University, and national and
international experts to conduct cross-sectoral technical studies on passive cooling
strategies, at building level (building efficiency and resilience) and city level (to tackle
urban heat island effect (UHIE);

Partnership with the Private Sector and Development partners such as UNEP’s Cool
Coalition, UN-ESCAP, Energy Foundation China, GlobalABC, Climateworks Foundation,
and Urbanland.

T R s

Monitoring and Reporting: The MoE will play a coordinating role in tracking progress
and facilitating regular inter-agency dialogue.

o)
: i:\\
| 1=

A

s
[ e 4

CFr T Ear Cor o) (Ju'v’_/UC//U =




Dr Mouna Benmabrek

U N @3}‘ Cool * Federal Ministry a

Coalition for the Environment, Climate Action, GG DL ik A AL A IANE

environment N = M
ature Conservation and Nuclear Safety & DELLA SICUREZZA ENERGETICA
programme a UNEP-convened initiative MINISTRY OF ENERGY & INFRASTRUCTURE




National Cooling Action Plan (NCAP)

Introduction

« The National Cooling Action Plan (NCAP) is a vital operational
framework designed to implement sustainable cooling
measures through targeted policies, programs, and
technologies, aiming to address the country’s growing cooling
demands in a sustainable, equitable, and climate-resilient
manner.

* The project is implemented by the UN Environment Programme
(UNEP) Cool Coalition and the Regional Centre for Renewable
Energy and Energy Efficiency (RCREEE), with the support of the
Climate & Clean Air Coalition (CCAC).

« Cool Coalition is establishing a methodological framework that
adopts global NCAP Methodology to the region's specific
cooling context of the MENA region.

RCREEE# f;{é ~ K\ ) NCAPs

Emnm. xcy Tools to Deliver
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Why Morocco?

Morocco Context

« Growing cooling demands across multiple sectors (space, healthcare, food,
industrial processes) are driven by increasing temperatures due to climate
change and rapid urbanization.

« The NCAP perfectly aligns with Morocco's national priorities and its
international commitments, including the Global Cooling Pledge, the Kigali
Amendment, and its engagements with CCAC.

« Tackling environmental challenges and advancing a sustainable energy
future, positioning the NCAP as a crucial tool to achieve these broader
national development and climate objectives.

« Continuing of the implementation process for the action plan targeting short- T A
Iived Climate po”utants (CH4, HFCS, BC, 03) that WaS developed in 2021 'sr;g:::‘;;if:;e‘/r;(fﬁt;::i;he«;mruso(omﬁecrv.’ef.»}gn.",ov:}ranvrerr/rory,romédi—-‘m:anmo!:memanona/!fonrsr:—r-;a'zdboundarreaandrorh»

with technical and financial support from the CCAC.

« Morocco NDC: A set of energy-saving measures, including the
implementation of MEPS for refrigerators and air conditioners.

sagions] Center or Seessable Lnergy i, ey O
asliall 8:15Sq Gxaniall d5lall a5l Spal
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NCAP Kick-Off in Morocco

The kick-off meeting for Morocco's NCAP was successfully launched on
May 27, 2025, in Rabat, Morocco.

The event convened key stakeholders, including representatives from
Moroccan Ministries, the private sector, agencies, sustainable
development organizations, and national experts, to mark the pivotal start
of the NCAP's development.

Opening speeches (UNEP Cool Coalition, Moroccan ministries, and CCAC)
emphasized the global importance of NCAPs, Morocco's commitment to
environmental sustainability, and the integration of the plan within national
energy and climate goals, followed by an overview of the NCAP
development process and interactive discussions.

Objectives of the meeting:
i. topresent the different components of the project,
ii. to lay the foundations for a concrete action plan for sustainable
cooling,
iii. to share the expectations and priorities of the various stakeholders,
iv. toinitiate a participatory process.

RCREEE.
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Morocco NCAP Inter-Ministerial Meeting

« The high-level meeting of the National Steering Committee for the
NCAP project was held on May 28, 2025, at the Ministry of Energy
Transition and Sustainable Development in Rabat, Morocco.

« Attended by key national stakeholders and consultant teams, the
primary objectives were to establish a clear governance framework,
define roles and responsibilities for committee members, and
outline robust coordination mechanisms for the NCAP.

« Discussions focused on the Steering Committee's mandate,
stakeholder identification and composition, clear role definitions for
members, and the coordination mechanisms necessary for
effective project oversight and seamless collaboration among all
involved entities.

RCREEE.#
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Morocco NCAP Consultation Mission

On May 29, 2025, a consultation mission took place in Casablanca, Morocco,
which included three visits focused on collecting crucial data for the National
Cooling Action Plan (NCAP).

1.

1st visit to Moroccan Association of Refrigeration Professionals (AMPF): A

key organization promoting sustainable practices, collaborating on the
Refrigair Expo, and actively supporting NCAP development through a focus
on energy efficiency, climate-friendly refrigerants, and training.

2" visit to Ventec Maroc: A company with a significant history in Morocco's

cooling sector since 1949. Initially focused on industrial ventilation, then,
Ventec evolved into a major HVAC presence, representing Carrier and
demonstrating expertise in advanced cooling systems like evaporative
cooling.

3rd visit to FROIDEL S.A.: A leading Moroccan company with over 44 years
of experience in refrigeration and air conditioning. Recognized for its
innovative and energy-efficient solutions, particularly in decarbonization,
serving diverse sectors and manufacturing its own brand alongside
international representations.

- 1 ',?,;".x,‘:.a
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Froidel S.A. Visit




Vision of Morocco NCAP

Scale up and mobilize all stakeholders—public authorities, industry,
experts, civil society—to build a concrete and integrated roadmap for
sustainable, socially, technologically advanced, and environmentally
friendly cooling through:

% Satisfaction of cooling demand.

% Improving energy efficiency.

% Promoting eco-friendly refrigeration and air conditioning
technologies.

% Training for professionals in the cooling sector: skills in system
maintenance and also in the design and development of new
technologies.

% Developing standards and regulations to encourage both the
use of more efficient technologies and the promotion of
research and development of energy-efficient technologies.

RCREEE.
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Q&A Session

1. What is your status on NCAP?
a) Exploring/preparation phase b) Development phase c) Implementation phase

2. What are the challenges in developing comprehensive NCAPs (e.g. data
availability, integrated assessment, inter-sectoral coordination) And what
strategies can governments adopt to effectively address these obstacles?

3. How can we translate NCAPs into an effective finance mobilization tool?
4. How can governments ensure effective implementation and monitoring of

NCAPs? Please share mechanisms that may have proved to be successful
(in your experience).
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