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Executive summary

As climate change accelerates, the role of supermarkets in
driving greenhouse gas (GHG) emissions via their use of cooling
has come under scrutiny. In 2024, the hottest year on record,
global temperatures reached 1.55°C above pre-industrial levels,
with cooling systems accounting for approximately seven per
cent of global GHG emissions.

This report analyses the climate impact of supermarket refrigeration revealing that up to 70 per cent of a
supermarket’s Scope 1 and 2' emissions stem from cooling, primarily from energy consumption and the use of
hydrofluorocarbon (HFC) refrigerants, potent greenhouse gases. Globally, HFC emissions are more significant than
emissions from the aviation sector.

Fortunately, cost-effective sustainable cooling alternatives exist. Drawing on EIA's extensive expertise as well as
detailed data from five major European retailers — Ahold Delhaize, Carrefour, Jerénimo Martins, Metro AG and Tesco
— the report identifies leading practices and highlights gaps to develop EIA’s Net Zero Supermarket Cooling Pathway,
a strategic roadmap for investors and retailers alike.

The pathway is structured around four key pillars:

disclosing data — comprehensive, public reporting of refrigerant emissions,
energy performance and transition planning is essential to transparency and
accountability

cutting refrigerant emissions — cutting refrigerant emissions: — retailers must

stop installing new HFC refrigeration and commit to HFC-free refrigeration in all
European stores by 2030 and globally by 2040, supported by immediate action to
reduce leaks and transition to natural refrigerants (non-fluorinated alternatives)

reducing energy usage — cooling-related energy emissions must be reduced by 55
per cent by 2030. Energy-efficient technologies, fridge door retrofits and renewable
energy adoption are critical to achieving these savings

engaging the supply chain — supermarkets should extend climate action beyond
their stores, influencing suppliers to reduce emissions from cold chain operations,
particularly in transport refrigeration

Some retailers are distinguishing themselves through notable progress in reducing HFC emissions. Metro AG,

for example, has pledged to phase out 90 per cent of HFCs across its global operations by 2030, aiming for a
complete phase-out by 2040. Jerénimo Martins has committed to eliminating HFCs globally by 2035. Despite

poor transparency, Tesco stands out as the only retailer using natural refrigerant technology in its transport fleet.
Carrefour contributes valuable cost data, although it continues to report high levels of HFC emissions. In contrast,
Ahold Delhaize appears to be falling behind, marked by significant emissions, limited transparency and a slower EU
HFC phase-out date.

Case studies and Carbon Disclosure Project (CDP) data show that investing in natural refrigerant systems yields
strong financial returns, with payback periods of 4-10 years. Given their 15-year lifespans, these systems continue to
cut operational costs well beyond repayment. Further reductions in emissions and operational costs can be achieved

."'

by adding doors to fridges which, when combined with natural refrigerants, can deliver energy savings of 19-45 per = =
cent, according to one retailer. -
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In Europe, soaring HFC refrigerant prices and regulatory penalties mean that retailers which have yet to transition
away from HFC-based systems risk rising operational costs and long-term stranded assets. Upcoming EU
sustainability reporting and due diligence directives, which will require companies to disclose credible climate
transition plans, further highlight the urgent need for retailers to address cooling-related emissions, a significant
driver of their Scope 1 and 2 emissions.

Regional market data on the adoption of natural refrigeration systems reveals that European retailers are leading
the transition, while their US counterparts and businesses in developing markets continue to lag behind, facing
potentially stranded assets and increased long-term costs.

Despite a global HFC phase-out resolution launched more than a decade ago and a 2025 commitment to install low-
GWP systems, Consumer Goods Forum (CGF) members have yet to deliver on these pledges. With technological
solutions now readily available, and several leading retailers holding influential positions within CGF, there is a clear
opportunity to reignite momentum.

By offering granular sustainable cooling performance metrics, policy insights and actionable recommendations,
this report serves as a vital tool for investors seeking to assess risk, evaluate sustainability performance and drive
supermarket decarbonisation in alignment with global climate goals.
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DRIVING CLIMATE
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Amid the climate crisis, cooling systems present a dual challenge
— they are essential for human comfort, food storage and vaccine
preservation, yet are a major and growing source of global
greenhouse gas (GHG) emissions

These emissions come from both energy use and the release of powerful refrigerant gases such as
hydrofluorocarbons (HFCs), which are climate super-pollutants. Although international agreements such as the
Kigali Amendment to the Montreal Protocol aim to phase down these pollutants, experts caution that current efforts
fall short of the targets needed to limit global warming to 1.5°C.

As the world seeks alternatives, EIA urges caution over the use of hydrofluoroolefins (HFOs) due to sustainability
concerns and instead advocates for natural refrigerants.

Climate change poses a serious threat to both human society and the planet, with its impacts already being felt,

due to the unprecedented concentration of greenhouse gases in the atmosphere. In 2024, the hottest year on record,
global mean temperatures soared to 1.55°C above pre-industrial levels.?

The changing climate is causing an increase in extreme weather events, including droughts, wildfires, hurricanes
and floods.® People the world over are now experiencing firsthand, and in ever greater numbers, the devastating
impacts of a climate system in turmoil.

Climate change: A systemic threat to the economy

The impacts of climate change on our economy cannot be overestimated. Insurers have already warned that extreme
weather is making some areas and certain risks, such as flooding and fire, uninsurable, with Aviva reporting extreme
weather damages of $2 trillion in the decade up to 2023.*

The CEO of Allianz insurers has warned that climate change is a systemic risk threatening the very foundation of the
financial sector, with the potential to destroy the economic value of entire regions and sectors.’

Cooling'’s contribution to the climate crisis

Sitting at the heart of sustainable development, cooling is essential for keeping food fresh and vaccines safe
throughout their supply chain as well as cooling data centres, offices, homes and much more.

However, cooling is also a major driver of climate change.

Emissions from refl‘igel‘ation

are currently responsible for about of

seven per cent

of global GHG emissions.’
As temperatures and populations continue to

1increase ) scientists estimate that
emissions from refrigeration will d ou b 1 e

by 2030?
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Emissions from cooling stem from the energy used to power cooling equipment and from refrigerant gases, which
leak during their production, use and at end-of-life. Hydrochlorofluorocarbons (HCFCs) and HFCs, fluorinated
greenhouse gases (F-gases), are commonly used refrigerants .

The climate impact of these gases is measured by an index called Global Warming Potential (GWP), which compares
their warming effect to carbon dioxide (CO,) over a specific time frame, typically 100 years. HFCs used in commercial
refrigeration typically have very high GWPs, with HFC-404A (a commonly used refrigerant) having a GWP 3,922 times
that of CO,*

Globally, HFC emissions account for two per cent of total GHG emissions’ making them larger than the aviation
sector, which accounted for 1.7 per cent of GHG emissions in 2023."°

HFOs are not a sustainable solution

Natural refrigerant alternatives to HFCs include CO,, ammonia, hydrocarbons, water and air. They have low GWPs,
from zero to three. Their use in different refrigeration equipment has rapidly increased, particularly in Europe, and is
discussed further in Part 4.

Following restrictions on HFCs, F-gas producers are now promoting a new generation of low-GWP fluorinated
refrigerants, HFOs. HFOs are commonly blended with HFCs in order to reduce the GWP of the refrigerant. However,
the resulting blends used by supermarkets still have high GWPs. For example, R-449A, a commonly used HFO-HFC
blend, has a GWP of 1,397.

Additionally, many HFOs and HFCs are considered to be per- or poly-fluoroalkyl substances (PFAS), commonly known
as forever chemicals’. The EU's F-gas
Regulation already restricts the use

of HFOs in certain equipment types
from 2032, with further restrictions
being explored under the Registration,
Evaluation, Authorisation and
Restriction of Chemicals (REACH)
Regulation in relation to their
classification as PFAS." In addition

to PFAS-related ,th ' 1
B ot o HeOo s o 0 Globally, HFC emissions account
intensive and leads to emissions of _fOI’ two per cent O.f tOtaI GHG

other high GWP or ozone-depleting
substances.”

emissions - making them larger
~than the aviation sector, which
accounted for 1.7 per cent of
1.5°C aligned GHG emissions 1n 2023.

The international HFC phase-down
under the Montreal Protocol is not

Under the Kigali Amendment to the
Montreal Protocol on Substances that
Deplete the Ozone Layer, global HCFC
consumption will be phased out by
2030 and HFC consumption is being
phased down.

The approach requires developed countries to act first, beginning their phase-down in 2019 and reaching an 85 per
cent reduction from their baseline by 2036. The majority of developing countries froze consumption in 2024 and will
aim to reach an 80 per cent reduction from their baseline by 2045.”

While these reductions will reduce availability of HFCs in future, scientists warn that the reduction pathway is not

consistent with limiting warming to 1.5°C above pre-industrial levels, noting that additional measures to accelerate
the HFC phase-down will be necessary.”
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Supermarkets are major HFC emitters, largely due to the sector’s
heavy reliance on cooling across thousands of stores. Since
launching its Chilling Facts campaign in 2009, EIA has tracked
progress in both US and European supermarkets and 1s now
developing a Net Zero Supermarket Cooling Pathway based on
best practices from leading European retailers.

Despite the availability of alternatives, recent assessments by EIA show US retailers have made limited progress
in adopting natural refrigerants. While broader climate initiatives assess corporate decarbonisation, few focus
specifically on the supermarket sector’s significant cooling-related emissions.

Supermarkets are among the largest users of HFCs, with emissions from commercial refrigeration accounting for
approximately 27 per cent of US-reported HFC emissions in 2021."° Large supermarket chains operate a significant
number of stores — many of them sizable and with high cooling loads — making them significant contributors to the
commercial refrigeration sector’s emissions.

EIA began monitoring the uptake of natural refrigerants in UK supermarkets in 2008, launching the first edition of
Chilling Factsin 2009, a report assessing retailers’ progress towards HFC-free cooling. The final, seventh edition of
Chilling Facts, published in 2017, covered 22 retailers in the UK and EU and demonstrated growing uptake of natural
refrigerants with retailers reporting their use in more than 3,000 stores.

In 2019, EIA developed a Supermarket Score Card to assess US retailers’ adoption of natural refrigerants. Its latest
edition, released in 2024, issued a stark warning — despite the widespread availability of low GWP technologies,
America’s largest supermarket chains continue to use and emit HFCs at unacceptable levels."”

Of the 16 retailers surveyed, 11 had less than one per cent of their stores relying entirely on low GWP refrigerants.”
Walmart, the world's biggest retailer, had just one store using entirely low GWP refrigerants. Only one retailer, Aldi
US, showed progress, having committed to installing natural refrigerants in all new and existing stores by 2035,
demonstrating that US companies can achieve a faster roll-out with better planning and investment.”

This report aims to assess long-term progress and lessons learnt in the European supermarket transition away from
HFCs. Focusing on five large retailers — Ahold Delhaize, Carrefour, Jerénimo Marins, Metro AG and Tesco — EIA has
reviewed best practices garnered from climate disclosures, financial decisions and direct engagement with the
companies, combined with an assessment of the technical options, to develop a Net Zero cooling pathway for the
supermarket sector.

A host of initiatives exist aimed at assessing company performance on issues such as decarbonisation, including the
CDP, Climate Action 100+ and FTSE4good. However, while some retailers fall within the scope of one or other of these
assessments, none focus specifically on assessing the performance of supermarkets in addressing the key source of

their Scope 1 and 2 emissions, i.e. cooling-related emissions.

Below: Past EIA Chilling Facts reports-documenting the increasing
uptake of natural refrigerants in European supermarket cooling

Chilling Facts Vill:

ope's supermarkets T - _ _ P
4 uit H}P{:? P S — - . Chilling Facts V:
AR T Y y i | RETAILERS ON THE CUSP OF A
y GLOBAL COOLING REVOLUTION

Chilling Facts V

CLOSING THE DOOR ON HFCs
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Climate transition planning is rapidly becoming a legal
requirement for large companies operating in the EU, including
supermarkets. Early action is essential to avoid the risk of
significant fines.

While ambitious EU regulations on HFCs have already spurred innovation and adoption of natural refrigerants, many
retailers — particularly in the US and developing countries — continue to lag. This leaves them vulnerable to rising
costs, stranded assets and non-compliance sanctions.

Sustainability reporting has traditionally been voluntary, led by initiatives such as the CDP. Over time, efforts to
standardise these disclosures resulted in the development of the International Financial Reporting Standards (IFRS)
Sustainability Disclosure Standards in 2023 which require companies to disclose climate risks and opportunities in
their financial reporting, with CDP reporting now aligned to these standards.”

Building on these voluntary efforts, the EU’s Corporate Sustainability Reporting Directive (CSRD) requires large
companies to issue climate transition plans.” These plans must show how a company's strategy aligns with the 1.5°C
climate goal under the Paris Agreement and, where appropriate, detail 2030 and 2050 targets.?

Given that the EU has committed to a climate target of a 55 per cent reduction in emissions by 2030 (compared to
1990 levels), this would be an ideal target for companies to adhere to.

Complementing the CSRD, the Corporate Sustainability Due Diligence Directive (CSDDD) shifts the focus from
reporting to action. It requires companies to identify, prevent and mitigate adverse environmental and human rights
impacts, including through implementation of their climate transition plans.”

Applicability and deadlines

In 2024, the European Commission issued an omnibus proposal aimed at simplifying these directives, including
easing requirements for small businesses. However, large supermarkets remain unaffected and squarely within the
scope of both directives.

Under the CSRD, EU retailers with more than 1,000 employees and either an annual turnover of €50 million or a
balance sheet exceeding €25 million must file sustainability reports for the 2024 financial year, due in 2025.?* Non-EU
companies generating more than €150 million, or with EU branches generating more than €40 million in revenue,
will need to report starting from the 2028 financial year, potentially impacting a broader group of international
supermarket chains.”

The CSDDD introduces a phased compliance approach, beginning with larger companies. From July 2028, EU
companies with more than 5,000 employees and global turnover of €1.5 billion and non-EU companies with EU
turnovers exceeding €1.5 billion are required to comply.?°

Although compliance with the CSDDD will not begin until July 2028, meeting 1.5°C-aligned 2030 emissions reduction
targets requires companies to act now. Delay will make compliance more difficult and increase risk exposure.
Penalties under the EU’s CSDD will be determined at the national level but may be significant — with fines of up to five
per cent of global turnover allowed under the Directive.?’

Despite growing adoption of climate transition plans, recent analysis shows none of the companies with Science
Based Target initiative (SBTi)-validated goals have developed transition plans that are credible and fully aligned with
a 1.5°C pathway, highlighting the need for greater ambition and detail.*®

Regulatory action on HFCs in Europe and beyond

The EU’s 2014 F-gas Regulation was the first global legislation to mandate a phase-down of HFCs. It also banned their
use in new secondary circuits of centralised refrigeration systems — a common set-up in supermarkets — starting in
2022.

In 2024, the EU updated the Regulation to strengthen HFC reduction targets, expand equipment bans across
additional sectors and introduce the world's first complete HFC phase-out.” It is expected the 2024 EU F-gas
Regulation will lead to emissions savings of 500 million tonnes of CO2-equivalent (MtCO,e) by 2050, a key tool in
supporting EU climate goals.®

Outside of Europe, countries are also introducing new equipment restrictions to support their HFC phase-down
obligations under the Montreal Protocol. In 2023, the US Environmental Protection Agency proposed new rules to ban

12 Environmental Investigation Agency



the use of several HFCs in most new refrigeration equipment from 2025.* For supermarkets, the use of refrigerants
with a GWP of 300 or more will be banned in new systems from January 2027.°* Additional state-led restrictions such
as those in New York and California will further restrict HFC use.*

Rising HFC use in commercial refrigeration is also having an impact on emissions in developing countries. As part
of their Kigali Implementation Plans, Colombia and Ecuador have identified commercial refrigeration as accounting
for 15-26 per cent of their national HFC consumption in 2023.>**® To support efforts to reduce HFC use in this sector
Columbia has banned the import and manufacture of stand-alone commercial refrigeration equipment from 1 July
2029.%

Other countries in the region, such as Costa Rica, are implementing similar measures.*’

Below: Supermarkets should invest in sustainable cooling now to meet emission reduction targets

.......

Penalties under the EUs
Corporate Sustainability Due
Diligence Directive will be
determined at the national level
but may be significant — with
fines of up to five per cent of
global turnover allowed under 3
the Directive.
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The use of natural refrigerant technologies is now commonplace
across Europe, reflecting the region’s leadership in sustainable
cooling. Beyond Europe the situation is variable, with significant
use 1In Japan and signs of growth in the US and parts of Latin
America, creating a clear window for supermarkets to support
and accelerate this transition.

Supermarkets occupy a critical position in the cold chain. In addition to operating stores, distribution centres

and transport fleets, they have the potential to influence suppliers and support the wider adoption of sustainable
practices throughout the industry.

Currently, poor access to cold chains leads to the loss of approximately 23 per cent of perishable foods in developing
countries, compared to just nine per cent in developed regions.*® Addressing this disparity could require the
deployment of an estimated 4.5 billion new cooling units by 2050*°—a major challenge given the urgency of reducing
HFC and energy-related emissions from cooling.

EIA has been promoting the use of sustainable cooling across various sectors through its Cool Technologies

platform for more than a decade. The website is reqularly updated and features a wide range of natural refrigerant
technologies deployed globally.

CO,-based centralised
refrigeration

Centralised systems — commonly used in supermarkets — consist of a machine-room-based refrigeration unit,
with refrigerant circulated via piping to in-store display cases. Centralised systems typically last for about 15 years,
making them significant long-term investments.“’ Centralised systems are prone to high leakage rates, resulting in
significant HFC emissions, for example retailer Carrefour reported an annual leakage rate of 20 per cent in 2022.!

CO, (GWP 1) is a natural refrigerant alternative increasingly used in centralised systems. EIA first documented the
use of CO, centralised systems in the UK in 2008, when only 17 stores were using natural refrigerants.*” At that time,
retailers cited concerns around energy efficiency and a shortage of technicians trained to work with high-pressure
CO, systems.

However, 18 years on, the technology is now well-established across Europe. According to clean cooling market
accelerator, ATMOsphere, as of 2024, 30 per cent of EU supermarkets (about 76,200 stores) use centralised CO,
systems.*

Advancements in system design have improved energy efficiency, with many retailers now reporting significant
energy savings, as detailed in Part 6.

Beyond Europe, CO, systems are also gaining popularity. In Japan, more than 12,200 stores now use the technology,
predominantly in smaller condensing units.** North America has also seen notable progress, with a 40 per cent year-
on-year increase in uptake and 4,100 stores using CO, systems by the end of 2024.° Adoption in the US is expected to
grow by 176 per cent between 2024-28, according to the North American Sustainable Refrigeration Council.*

Growth is also underway in Latin America, with approximately 580 stores.’” The General Manager of Colombia’s
Weston food stores recently observed that the regional market is expected to expand significantly.* Ecuador serves
as a strong example of what is possible; despite its smaller market size — about 13 per cent of supermarkets there
have already adopted centralised CO, systems.*

Hybrid centralised refrigeration

Hybrid HFC/CO, systems use HFCs in the primary circuit and CO, in the secondary circuit.

While these systems still involve HFCs, the quantity used is greatly reduced. Carrefour has been using the technology
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in the Latin American region and in 2011 a representative from Carrefour noted that hybrids can offer a practical
transition technology, allowing technicians to gain experience with CO, systems in a phased manner.”

However, given the need to rapidly reduce HFC emissions and the long life spans of centralised systems, ongoing
investment in any kind of HFC based technology at this stage could undermine a company'’s ability to meet Net Zero
targets.

Hydrocarbon plug-ins

Hydrocarbon plug-in units are self-contained refrigeration display cases with integrated systems. The most common
natural refrigerant chosen to replace HFCs in plug-in systems is propane (R-290), which has a GWP of less than one.”

Plug-ins are attractive due to their lower initial costs and simplified installation and maintenance. However, because
they discharge heat directly into the sales area, they can increase the need for supplementary air-conditioning. To
mitigate this, British retailer Waitrose has added a secondary water-cooling loop, which has delivered energy savings
of approximately 20 per cent.*

These units are particularly well suited to smaller store formats and have seen widespread adoption. By December
2024, more than 17 million plug-in units were in use in Europe, with an additional 8.5 million in Latin America.”
Jerénimo Martins has adopted this technology extensively, reporting that 86 per cent of its stores now use natural
refrigerant plug-in freezer units.

Distribution centres

Many supermarkets operate cold storage distribution centres, which serve as central hubs for goods before reaching
retail outlets. Within this sector, the adoption of natural refrigerants is already widespread, with modern systems
typically using low-charge ammonia (GWP 0)** or CO,, which is becoming increasingly common.

In Europe, the number of distribution centres using CO,-based systems rose by 48 per cent in the year to December
2024, reaching 4,900 sites. Growth in North America was even more dramatic, with a 74 per cent increase in the same
period.”

Low-charge ammonia systems are also prominent, with 3,600 sites globally, including 1,230 in North America. In
Mexico, interest in natural refrigerants is growing. Cold chain logistics provider Frialsa has reported that its most
energy-efficient warehouses are cooled using ammonia or CO,, highlighting their potential for operational cost
savings as well as environmental benefits.”

Transport refrigeration

Transport refrigeration is an essential link in the cold chain, responsible for maintaining temperature control during
the movement of goods.

Most current road-based systems rely on auxiliary diesel engines and use high GWP refrigerants such as HFC-404A
(GWP 3,922), HFC-134a (GWP 1,430) and HFC-452A (GWP 1,945).

Progress in transitioning this sector to natural refrigerants has been slow, but recent technological advances are
beginning to accelerate change. One promising solution from Austrian manufacturer PBX involves a fully sealed
plug-in refrigeration unit mounted on the roof of refrigerated vans. These systems use propane (R-290) and are
powered by the vehicle’s battery, making them ideal for use with electric vehicles (EVs).

PBX reports that this solution can reduce refrigeration-related emissions by 85 per cent, increase payload capacity
and extend EV driving range by as much as 25 per cent, all without relying on a diesel-powered auxiliary engine.”
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Tesco is also piloting innovative natural refrigerant-based cooling systems in its logistics fleet, with some
technologies reportedly achieving 98 per cent emissions reductions.”

Overcoming barriers to natural refrigerants

Several retailers, especially in developing markets, cite limited access to skilled refrigeration technicians as a barrier
to adopting natural refrigerants. However, this challenge is not new and can be solved.

This issue arose in the early 2010s in the EU and UK as retailers were beginning to consider HFC-free commercial
refrigeration. Retailers helped address this by supporting:

* technician training schools
* on-site courses and certifications
* testing centres and standardised qualifications.

Progress was further bolstered by partnerships with academic institutions and industry associations, leading to
standardised training pathways.”

Today, the EU’s F-gas Regulation requires all member states to implement mandatory certification schemes by
September 2025. Similar regulatory frameworks and training support are now urgently needed in non-EU markets to
unlock the full potential of sustainable cooling technologies worldwide.

In 2018, the Consumer Goods Forum (CGF) committed to overcoming barriers to enable the purchase of new
equipment relying on natural or ultra-low GWP refrigerants by no later than 2025.%°

Ongoing challenges reported by retailers suggest that there is still more work to be done in this area.

Below: Supporting the training of installation and service technicians in the safe handling of natural refrigerants is essential to enabling their global
adoption
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EIA has reviewed the cooling-related emissions,
sustalnable cooling goals and practices of five
retailers — Ahold Delhaize, Carrefour, Jeréonimo
Martins, Metro AG and Tesco.

Our findings highlight examples of best practice
and reveal the huge impact cooling has on Scope
1 and 2 emissions in the supermarket sector. We
provide key retailer specific insights regarding
progress in decarbonising cooling.

Large publicly listed retailers with revenues above €30 billion and a presence both in the
EU and beyond Europe’s borders were selected. To complete this analysis, EIA has accessed
2023 CDP data (relating to activities in 2022), publicly available disclosures and requested
retailers to complete a survey. Carrefour and Ahold Delhaize did not respond to the survey
request and, despite initially responding, Tesco subsequently withdrew its responses.

CDP is a global environmental disclosure system offering environmental data and climate
risk information. Its Capital Market Signatory programme offers investors various tools and
insights, including collaborative engagement initiatives.®

The role of cooling in Scope 1 and 2 emissions

Table 1 highlights the significant impact of supermarkets’ cooling-related emissions. While
HFC emissions are directly reported, retailers are not required to separate out emissions
from cooling in climate disclosures. In their response to EIA’s survey, Jerénimo Martins and
Metro AG noted that emissions from cooling account for approximately 50 per cent of total i
energy use. [=

When asked to comment, Ahold Delhaize contested the assumption that cooling

accounts for about 50 per cent of Scope 2 emissions, noting differences in store sizes and
electrification have not been considered. However, in Ahold’s response to a 2014 EIA survey
the company noted that refrigeration commonly accounted for about 50 per cent of energy
related emissions at that time.

Ahold Delhaize has the highest proportion of Scope 1 and 2 emissions attributed to cooling,
totalling 2.16 MtCO,e in 2023. Carrefour follows with 1.05 MtCO,e, while the remaining three
retailers report lower levels, about 0.5 MtCO,e each.

COOLING THE CLIMATE CRISIS




Table 1. Retailers’ global cooling-related emissions and their relative contribution to Scope 1 and 2 emissions (millions tonnes CO,e)"

2022 2023
Scope 1 emissions Scope 1 and 2 Scope 1 emissions Scope 1 and 2
Retailer accounted for by emissions accounted accounted for by emissions accounted
refrigerants for by cooling®® refrigerants for by cooling
MtCO,e percent | MtCO,e | percent | MtCO,e | percent MtCO,e per cent
23 Ahold
- 118 65 170 58 1.32 71 2.16 61
@Q Delhaize
( 9 0.71 86 1.09 70 0.68 86 1.05 69
Carrefour
Jeronimo |  p 50 0.50 50 0.10 44 0.49 48
Martins
METRC 0.44 99 0.76 70 0.24 64 0.52 56
IE§(.:9 0.36 34 0.64 40 N/A N/A N/A N/A

Analysing sustainable cooling actions

Under the EU’'s CSDDD, retailers are required to submit climate transition plans. However, as discussed in Part 3,
the level of detail in these plans varies widely. Given the significant role that cooling plays in a retailer’s overall
emissions, EIA has conducted a more in-depth analysis of key elements within these transition plans.

Table 2 outlines sustainable cooling actions reported by retailers. These include, for instance, whether retailers have
mapped out and costed a full conversion to low GWP refrigerants.*

EIA has also analysed the capital expenditure a company allocates toward adoption of low GWP alternatives and
evaluated this in relation to their overall capital expenditure. In addition, retailers’ HFC phase-out commitments
are reviewed alongside their actual progress in phasing out HFCs across stores, distribution centres and transport

refrigeration.

The analysis also considers energy-saving measures and engagement with supply chain partners on cooling-related

goals.
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Table 2. Sustainable cooling actions reported by retailers®

©

6}) Ahold Jeronimo | veTRe | TESCO
&0 Delhaize Martins —
Carrefour
Climate transition Yes YVes Yes YVes Yes
plan?
Mapped cooling Yes Ves Yes YVes No qurmatlon
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refrigerants?
Investment in low . . .
GWP refrigerant No mfo_rmatlon <60 mllin €90.1 million €72.6 million £60 million
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GWP refrigerants®’
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E;SFC BlnEse-eut 2040 2030 2030 2030, 100 per 2035
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phase-out date
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Per cent of stores 40 per cent of 33 per cent of
UHIE 10 BIFC EU stores. Does 57 per cent (2953 | 50 per cent (262 stores.
free (numbers 19 per cent
not report on US stores) stores) (approx 1,000)
of stores are stores
bracketed)
PEx G20 O 67 per cent (24 100 per cent
distribution No information No information DET cely P No information
: . . distribution natural .
centres using low available available . available
: centres) refrigerants
GWP refrigerants
70 per cent of
Transport No information No information c_oohng u_sed : Linkling
. . : . in shipping Using HFCs natural
refrigeration available available )
uses natural refrigerants
refrigerants
. No information Used in 86 per cent | Used in 100 per | No information
Doors on fridges : Yes .
available of stores cent of stores available

Waste heat No information No information | Yes, 34 per cent of Ves No information
recovery available available stores available
Are they taking Yes. Committed to

i . ) Yes, key
action to improve : : cutting transport :

. No information S suppliers are
supply chain : Yes emissions by five No :
: available setting Net Zero

sustainable per cent by 2026 targets
cooling? (vs. 2021) 9
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Ahold Delhaize operates more than 7,700 stores across Europe, the US and Indonesia. In Europe,

the company operates in several countries, including the Netherlands, Belgium, Greece, Romania,
Czechia and Serbia.*

In 2023, Ahold Delhaize generated €88.6 billion in revenue,” with €54.5 billion coming from the US
market, suggesting a significant amount of capital expenditure to invest in this region.”

Actions taken
B -

Ahold Delhaize's 2024 annual report iterates the company’s commitment to adopt low GWP or natural refrigerants
across its estate by 2040.

-_—

Areas for improvement

Growth in refrigerant emissions

Emissions from refrigerants and energy use associated with cooling represent a major part of Ahold Delhaize’s Scope
1 and 2 emissions, represented by the fact the average GWP of gases it used was 2,341 in 2024. Recent data shared by
the company notes that emissions from refrigeration decreased by 9.4 per cent from 2023-24.

Disclosure

include its US stores.”

‘ While its 2024 annual report states 40 percent of its EU stores use natural refrigerants, this information does not

Costed comprehensive cooling transition plan
Ahold Delhaize identifies refrigeration as one of four decarbonisation levers in its climate transition plan .”
Although the company notes that it has allocated financial resources for its climate transition plan until 2028,
according to the company's 2023 and 2024 CDP disclosures, it has not yet estimated the cost of a comprehensive

cooling transition plan, which is increasingly urgent due to stricter EU reqgulations and lagging U.S. progress.

While the company notes that three per cent of capital expenditure supports its broader climate plan, ** it remains
unclear what share is dedicated to natural refrigerant systems—clarity other featured retailers provide.
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International operations

As a major EU and US retailer, Ahold Delhaize should address lagging US performance, highlighted by a low 24/100
score in EIA's 2024 Scorecard and fewer than one per cent of US stores using low-GWP refrigerants.”
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Carrefour

Carrefour operates more than 14,000 stores across more than 40 countries, with a significant
presence in Europe, Brazil and Argentina.”® In 2023, it reported revenue of €84.91 billion. Its
acquisitions of Brazilian brands BIG and Atacadao have enabled Carrefour to become a major player
in the Brazilian market.

Actions taken

Costed comprehensive cooling transition plan

Carrefour launched its HFC phase-out plan in 2011.”" In its 2023, CDP disclosure the company estimates it will cost
€650 million to convert 406 remaining European hypermarkets to natural refrigerants.”® However, it does not mention

how many smaller stores still need conversion.

Action beyond the EU

Carrefour began adopting natural refrigerant systems in Brazil in 2016, supporting local training initiatives and
helping to stimulate broader industry uptake in the region.”” The company also claims to share best practices on
the adoption of natural refrigerants in the Latin American regional group of the CGF.*"

Disclosure

Although Carrefour did not respond to EIA's information requests, its CDP disclosures and online reporting suggest a
transparent approach to sustainable cooling.

Carrefour is the only retailer analysed here which is also assessed by Climate Action 100+. While that assessment
marks the company down for not detailing its emissions abatement measures,” EIA's analysis finds evidence
that Carrefour's investments in natural refrigerant technology serve as a key mitigation strategy that should be
acknowledged more broadly.
VN u.mnm AR L WY S A e i n e ™ -
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whE Areas for improvement
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f‘ Significant proportion of stores still use HFCs

Although Carrefour’s refrigerant emissions fell between 2022-23, the relatively low percentage of stores reportedly
using natural refrigerants remains a concern, especially when compared to some of the other featured retailers.

r s

Need for additional capital expenditure allocation

Carrefour allocates the lowest capital share to natural refrigerants among the four disclosing retailers. To speed up its
slow store conversions, it needs to increase this investment.

¥ » a ] i . ] i

y
i i )
Supply chain actions

The company notes that rising online food sales may boost transport emissions and acknowledges the need to adapt
its operations but does not specify how it will do this.*

e - T e o W F ] R T e, T J

Better engagement with civil society

Carrefour did not respond to EIA's survey, leaving its use of natural refrigerants in distribution and transport unclear.
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Jeronimo
Martins

As of 2023, Jerénimo Martins operated more than 5,769 stores across Portugal, Poland and Colombia,
with a significant presence in Colombia where it has 1,438 stores.” The company achieved an annual
revenue of €30.6 billion, with 2023 sales at its Colombian stores increasing by more than 37 per cent
compared to the previous year.*

Actions taken

Costed comprehensive cooling transition plan

In 2020, Jerénimo Martins conducted a comprehensive mapping of its stores using HFCs with higher GWP,
identifying those that need to transition to low-GWP alternatives by 2030.%° The company estimated that converting
these stores between 2022-30 would cost approximately €450-650 million.®® This financial planning has enabled a

rapid transition, with 1,276 new store openings or renovations to low-GWP systems reported across 2022 and 2023.°"

Reducing emissions

These efforts are reflected in the company’s significant emissions reductions. By 2023, refrigerant emissions had
dropped to 0.10 MtCO,e, reducing the overall share of cooling-related emissions in its total Scope 1 and 2 footprint (as

detailed in Table 1.).

Action beyond the EU

Jerénimo Martins has demonstrated notable progress in Colombia, where in its response to EIA's survey, it notes
that more than 97 per cent of its stores now use low GWP refrigerants. This success has been driven largely by the
widespread use of propane based plug-in systems, which are particularly suited to the company’s smaller store

formats.

~—
-
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Supply chain actions

The retailer is taking steps to address Scope 3 emissions within its transport supply chain. As most of its refrigerated
transport is outsourced, Jerénimo Martins reports that 70 per cent of its shipped goods now travel in containers
using natural refrigerants. The company also notes it is working with logistics partners to adopt more efficient CO,-

cooled trucks, further supporting its commitment to decarbonisation.

R J AT IR . NN TE TR Ta WA M A Y
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Areas for improvement

As a member of the Latin American regional steering committee of the CGF, Jerénimo Martins is well placed
to help accelerate progress across the region. However, there is currently limited evidence of knowledge-
sharing efforts. The company could play a more active role in disseminating its experience and best practices,
particularly in adopting natural refrigerants in emerging markets like Colombia.




METRCT

Metro AG is an international food wholesaler with operations across Europe and Asia. As of 2023,
the company operated 624 wholesale stores in 21 countries, including Kazakhstan, Pakistan and
Ukraine, with a revenue of €31 billion.*

Actions taken

- - .

Costed comprehensive cooling transition plan

Metro AG has made a strong commitment to sustainable cooling, pledging to phase out 90 per cent of HFCs across its
global operations by 2030, with a complete phase-out by 2040. To support this transition, the company has allocated
€1.1 billion in investment between 2022-40, recognising the importance of sustained financial commitment to meet

its climate goals.*

Reducing emissions

In 2023, Metro AG reduced its Scope 1 refrigerant emissions by almost half, with the retailer reporting that this was
due to a rapid phase out of ozone-depleting refrigerants in its non-EU stores.”

Action beyond the EU

The company is making significant progress toward its targets. As of 2024, 50 per cent of Metro AG's stores were
already using natural refrigerants. Notably, the company has expanded the roll-out of these systems beyond the EU,
in countries where HFC regulations are less stringent. Currently, 266 non-EU stores, located in Moldova, Slovakia,
Serbia, Ukraine and Russia, are operating with natural refrigerants. Metro AG has already achieved 100 per cent HFC-

free operations in Moldova, with similar transitions planned for Slovakia and France by the end of 2026.”

. ;’,f‘f
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Areas for improvement
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Given its success with natural refrigerants in stores, Metro AG should explore the use of natural refrigerants in
its transport fleet. It should also share progress within the CGF to support broader change within the industry.
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TESCO
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Tesco operates more than 4,700 stores across the UK, Ireland, Czechia, Slovakia and Hungary.** In
2023, the company generated a revenue of £65.3 billion.”

Actions taken

Lower refrigerant emissions

Tesco was one of the first retailers to begin phasing out HFCs from its estate and its early action is now delivering
results. The company's 2022 reported emissions are relatively low; however, its failure to share 2023 emissions data
makes progress hard to track. As of 2022, Tesco estimated that about 33 per cent of its stores were using natural

refrigerants.”

Addressing transport refrigeration

Tesco is the only retailer in this report currently using natural refrigerants in refrigerated road transport, publicly
recognising the importance of lower impact refrigeration in meeting its Net Zero goals.”

Areas for improvement

Disclosure

Tesco's 2023, CDP disclosure lacks a considerable amount of information. Despite its clear progress in phasing out
HFCs, the retailer fails to report progress within its disclosure and has withdrawn information previously shared with
EIA.

As Vice Co-Chair of the CGF, Tesco CEO Ken Murphy has a responsibility to lead by example. Greater transparency
and knowledge-sharing — both within the CGF and publicly — are essential to help stakeholders assess Tesco's
progress toward its Net Zero goals.
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Supply chain actions

It is positive to see Tesco encouraging its key suppliers to adopt Net Zero targets.” EIA encourages Tesco to use this
opportunity to share insights in order to drive uptake of sustainable cooling across its supply chain.
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Despite the need for initial capital expenditure, investment in
natural refrigerant-based cooling offers attractive long-term
returns via energy and refrigerant costs savings. Retailers who
lag behind in their transition away from HFCs risk spiralling
refrigerant costs and compliance related penalties.

Assessment of capital expenditure by retailers analysed in this report detailed in Table 2 shows that supermarkets

are investing 4.3-7.5 per cent of annual capital expenditure in low GWP technologies, with leading retailers Jerénimo
Martins and Metro AG allocating at least six per cent.

While the costs of refurbishing and building new stores relying on natural refrigerant cooling is significant, reduced
operating costs and avoided penalties make a compelling case for early action.

Table 3 provides a snapshot of Carrefour’s and Jerénimo Martins’ annual investments in low GWP cooling systems,
along with the resulting emission reductions and cost savings.

Both retailers report payback periods ranging from 4-10 years, depending on site-specific factors, though the available
data suggests returns are closer to the four-year mark. With cooling systems typically lasting about 15 years,””

the ongoing annual savings continue well beyond the payback period, offering a strong and sustained return on
investment.

Table 3. Disclosure information detailing retailer investment in low GWP cooling and subsequent emissions and financial saving

. Annual investment Annual Annual CO_e Payback | Operational savings are
Retailer | . 2 : : 2 : iy .
in low GWP cooling savings savings (tonnes) period significantly driven by the
o8 subsequent energy savings
( 9 associated with natural
€80 million (2022) | €27 million 66,936 4-10 years | refrigerant-based systems:
Carrefour
«  Carrefour reports energy
e savings of 7-25 per cent
Jeronimo | ¢60 9 million (2022) | €14.8 million 75,928 4-10 years compared to older HFC
) systems'”!
100
Jeronimo a1 a1 ) +  Metro AG reports energy
Martins | €90.1 million (2023) | €20.6 million 76,215 4-10 years S s O A e e

Further emissions and cost savings can be achieved through additional measures such as installing doors on
refrigeration units. Carrefour notes that when combined with low GWP systems these can result in energy savings of
19-45 per cent.'” Jeréonimo Martins reports a payback period for this measure of 1-3 years.!”

Switching to natural refrigerants also helps retailers avoid the sharp rise in HFC refrigerant costs, some of which
have surged by more than 800 per cent in Europe in the past four years.'”

Supermarkets are major HFC consumers, with a store using 400-700kg of HFCs per year to refill systems.'®® Based on
the current price of R-449a (a commonly used HFC blend) of €50/kg,” this would amount to annual refrigerant costs
of up to €35,000 per store. As HFC supply is further reduced, HFC prices will continue to increase, further increasing
costs. Similarly, in other regions phasing down HFCs, such as the US, supply restrictions are likely to drive up
prices.'

In addition to spiralling refrigerant costs, lagging retailers also risk requlatory penalties. Carrefour has estimated the

cost of non-compliance with the EU’s F-gas Regulation to be about €100,000 per hypermarket, resulting in a potential
cost of €40.6 million for its 406 hyperstores still using HFCs in Europe.'””

Switching to natural refrigerants also helps retailers
avoid the sharp rise in HFC refrigerant costs, some
of which have surged by more than 800 per cent in
Europe 1n the past four years.
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Drawing on EIA’s experience in monitoring and reporting on

this sector in the past two decades as well as the best practices
shared by retailers, EIA has developed a Net Zero Supermarket
Cooling Pathway focused on four key areas: disclosing data,
cutting refrigerant emissions, reducing energy use and engaging
with supply chains.

Net Zero pathways

The need to move away from HFC-based cooling within the sector was acknowledged by the CGF (a global CEO-led
consumer goods retailer and manufacturer association) in 2010 when it issued a resolution calling on retailers to
begin phasing out HFCs by 2015.""°

This was updated in 2018 when CGF member companies committed to install only ultra-low GWP or natural
refrigerants where viable and, in markets where barriers exist, to overcome those barriers in order to enable the
purchase of new equipment relying on natural or ultra-low GWP refrigerants as soon as possible and no later than
202514

With 102 global retail members, the CGF is uniquely positioned to lead a coordinated transition toward sustainable
cooling. However, EIA’s analysis of key CGF-member retailers reveals a mixed picture. While some companies have
made notable progress, others — including Ahold Delhaize, whose CEO served as Co-Chair of the CGF— appears to
have fallen short of their commitments.

EIA asked Ahold Delhaize to comment on our assessment that it was lagging behind other supermarkets on
accelerating the drive to net zero decarbonisation in its cooling systems when its own CEO, Frans Muller was, until
standing down on 13 June 2025, the Co-Chair of the CGF. The company denied it was not doing as well as others.

Market data on the uptake of natural refrigerant technologies outside Europe further suggests that many other CGF
members are in a similar position. Moreover, according to the CGF Secretariat, “the individual companies continue to
work on the refrigeration resolution but we no longer have an active community of companies working collectively
on this at the CGF”."*?

CGF retailers had committed to install new low GWP equipment across their global estate by 2025, yet EIA’'s analysis
suggests this has not happened. CGF retailers must recommit to the rapid roll-out of low GWP systems globally and
ensure these commitments are met through reestablishing a CGF community focused on this critical issue. The
CGF's recently launched Towards Net Zero initiative could provide a valuable space to develop this work."*

Other efforts to support decarbonisation in refrigeration include a 2021 Climate Action Pathway for Net Zero Cooling,
promoted by the United Nations Framework Convention on Climate Change’s High-Level Champions.** The pathway
emphasised the need for rapid adoption of ultra-low GWP refrigerants and energy-efficient equipment. It called on
investors to prioritise funding for ultra-low GWP cooling solutions, urged manufacturers to ensure that more than
half of their product range uses ultra-low GWP refrigerants and encouraged businesses in high cooling-demand
sectors to commit to purchasing ultra-low GWP equipment.’®

In 2023, the Carbon Trust issued a stocktake on the path to Net Zero for cooling suppliers, assessing progress made
along the pathway outlined in 2021. The stocktake found that reprioritising capital investment to include climate
targets and engaging in collaboration and experience sharing with industry peers was instrumental in driving
progress.t°

A 2025 Carbon Trust report explores how the supermarket sector can accelerate progress towards Net Zero."” While

the report primarily focuses on strategies to address Scope 3 emissions, the Carbon Trust underscore that achieving a
Net Zero pathway requires a significant reduction in Scope 1 and 2 emissions by 2030.
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EIA's Net Zero Supermarket Cooling Pathway

The pathway proposed by EIA aims to build upon previous efforts by offering a more detailed approach for
supermarkets to deliver on Net Zero commitments. EIA proposes commitments in four areas, with milestones to
measure progress. Detailed disclosures are the first step along the pathway, offering clarity on allocation of finance
and progress towards decarbonisation of cooling. This is followed by targets to reduce refrigerant, energy and Scope 3
cooling-related emissions.

@ Disclosing data )

The first step along the pathway involves transparency and planning. Successful retailers have mapped out the
number of stores and other assets relying on HFCs, particularly those with a higher GWP. This is followed by a costed
plan to convert existing and new stores to natural refrigerants along with allocation of sufficient and sustained
capital expenditure to meet these targets.

In Europe, where installation of new stores using HFCs is restricted, retailers should focus on rapidly converting
existing stores using HFCs to natural refrigerants. Outside of Europe, retailers must ensure that all new stores avoid
the use of HFC refrigerants.

Disclosing this data and progress along the transition in a consistent and comprehensive way is essential for
investors and other stakeholders to accurately monitor progress.

< [m]\ﬁ Reducing Scope 1 refrigerant emissions )

Commitments made by Jerénimo Martins and Carrefour to phase out HFCs in European stores by 2030, and in
non-European stores by 2040 at the latest, form the basis of the refrigerant emissions reduction target within this
pathway.

Given that commercial refrigeration systems typically have a lifespan of about 15 years,' achieving these goals
requires immediate investment and action in both EU and non-EU markets.

Additional measures aimed at cutting refrigerant emissions, such as tackling leakage and prioritising cooling
systems using the most polluting HFCs for early phase-out, are suggested. Harder-to-tackle sectors such as transport
refrigeration should not be overlooked, as progress in development of natural refrigerant technologies in this area is
opening new possibilities.

@ Reducing Scope 2 cooling emissions )

The targets set for energy-related emissions align with EU 2030 emission reduction commitments of 55 per cent
reduction from baseline, which companies will be obliged to track as part of their European sustainability due
diligence commitments.

Refrigeration is one of the largest energy uses in supermarket operations, therefore reducing emissions from
refrigeration is essential to achieving corporate climate targets.

Retailer disclosures confirm that transitioning to natural refrigerant-based systems, alongside other energy
efficiency measures such as adding doors on fridges and use of heat recovery, is critical to reducing energy
consumption.

Additional simple steps, such as raising frozen food temperatures from -18°C to -15°C, also offer savings. A University

of Birmingham study estimates that this adjustment could cut global cooling emissions by 17 MtCO,e annually."”
Onsite renewable energy generation (e.g., solar panels) provides further decarbonisation potential.

< f:/ :g Reducing Scope 3 cooling emissions )

While progress on direct emissions is evident, Scope 3 (supply chain) cooling-related emissions remain largely
unaddressed.

Among the companies analysed, Jerénimo Martins stands out for engaging suppliers to shift to natural refrigerants
in shipping containers and working with transport refrigeration providers to support adoption of natural refrigerants
in this hard-to-shift sector.

EIA’s pathway calls on retailers to engage with suppliers to reduce Scope 3 cooling emissions using a similar
approach developed by the Carbon Trust in its most recent supermarket report.'*
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Disclosing data

Supermarkets disclose sustainable cooling related emissions and
actions publicly and to the CDP

§ Disclosures should include:

stores and other assets using HFCs across the entire
estate and a roadmap for each country they operate in for
converting to HFC-free cooling

costs and operational savings associated with transitioning ‘ |
away from HFCs across their estate

financial risks of ongoing use of HFCs across their estate,
including possible regulatory fines and estimated increased
operating costs due to anticipated HFC price increases

allocation of at least six per cent of capital expenditure
towards sustainable cooling transition, to be regularly &
reviewed and sustained over the long term

quantitative progress on the proportion of stores running on
natural refrigerants

engagement with suppliers to support the broader roll-out of
natural refrigerant based cooling.
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II Cutting refrigerant emissions

Supermarkets commit to having natural refrigerant only cooling
in European stores by 2030 and in non-European stores by 2040

Actions should include:

immediate measures to reduce leakage through improved
system maintenance and refrigerant recovery and
destruction from older systems

development of a plan outlining how all new stores,
refurbishments and distribution centres will be HFC-free

- in Europe, retailers should focus on expediting conversion
of existing HFC stores to natural refrigerants

- outside of Europe, all new stores and refurbishments should
be HFC-free

globally, all new distribution centres should be HFC-free

trial use of natural refrigerants in transport refrigeration,
combined with targets to ensure all related assets have
transitioned away from HFCs by 2040.



Supermarkets commit to reducing cooling related energy
emissions by 55 per cent by 2030

Actions should include:

retrofit doors on fridges with the entire estate to be covered
by 2030

maximise installation of onsite renewable energy, such as
photovoltaic panels

consider uptake of heat recovery where appropriate

implement further energy demand-reduction measures such
as increasing temperature for frozen food, using passive
cooling where possible and installation of LED lighting

engage with manufacturers to support ongoing development
of increasingly efficient refrigeration equipment.




. IV Engaging with supply chains

=

-
(’ \/ Supermarkets take actions to reduce supply chain related cooling
S é/ﬁ emissions

Actions should include:

develop an internal strategy on use of natural refrigerant-
based cooling and decide how to track performance

identify which suppliers have the largest cooling-related
emissions

support suppliers where needed; for example, the use

of natural refrigerants in distribution centres is well
established, but less so in transport refrigeration. This could
include financial incentives, penalties or information sharing

use data driven insights to refine this process.




CONCLUSION AND
RECOMMENDATIONS
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This report provides a strategic roadmap for investors, outlining
EIA's Net Zero Supermarket Cooling Pathway, a practical guide
detailing the critical steps retailers must take to align cooling use
with Net Zero goals.

These actions are structured around four key pillars — data disclosure, refrigerant emissions reduction, energy
efficiency and supply chain engagement. The framework is designed to support meaningful action, not only among
the five profiled companies but across the broader supermarket sector.

Cooling-related emissions represent a major share of supermarkets’ carbon footprint, ranging from 36 per cent to 70
per cent of Scope 1 and 2 emissions for the retailers analysed.

As climate regulations tighten across Europe and globally, urgent action is required. New corporate reporting and
sustainability directives in the EU mandate that large European companies — and non-EU firms with substantial EU
revenue — publish detailed climate disclosures, including 1.5°C-aligned transition plans. Given the disproportionate
impact of refrigeration on emissions, rapid action to reduce this source is both necessary and strategic.

Retailers operating in Europe face strong financial signals — some HFC prices have surged by more than 800 per cent
in recent years and regulatory penalties further increase the cost of inaction. Retailers that have yet to transition
away from HFC-based systems risk rising operational costs and long-term stranded assets.

Outside Europe, the picture is no less urgent. Continued installation of HFC systems — which typically operate for 15
years — could lock in carbon-intensive infrastructure just as global HFC supply restrictions and price increases begin
to bite.

The good news is that natural refrigerant systems offer strong financial returns. Their lower energy use yields
payback periods of 4-10 years, making them an attractive investment over the system'’s lifespan. When combined
with additional measures, such as adding doors to refrigeration units, they can deliver energy savings of up to 45 per
cent.

EIA’s analysis of Ahold Delhaize, Carrefour, Jerénimo Martins, Metro AG and Tesco highlights both progress and gaps:

Metro AG has pledged to phase out 90 per cent of HFCs globally by 2030, with over half of its estate already
transitioned

Jerénimo Martins has committed to a full global HFC phase-out by 2035 and has the highest proportion of HFC-
free stores in the retailers analysed here

Tesco lacks transparency in its CDP disclosures, but data shared publicly indicates about one-third of its stores
now use natural refrigerants and it is the only retailer applying these systems in its transport fleet

Carrefour provides useful cost data but still reports high HFC emissions, with a limited roll-out of HFC-free stores

Ahold Delhaize is critiqued for high ongoing HFC emissions, insufficient disclosure on its refrigerant transition
and slower EU HFC phase-out date.

Sustainable cooling presents a broader green growth opportunity. While adoption of natural refrigerants remains
limited in many regions, stronger corporate commitment, supportive regulation and technician training can unlock
faster progress globally.

The CGF has so far failed to deliver on its long-standing HFC phase-out pledges. However, with some of its members
showing leadership, the CGF has a renewed opportunity to drive global progress by establishing a permanent
refrigeration working group to support implementation of CGF retailers’ commitment to install natural refrigerants in
all new stores from 2025.
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Recommendations

N

* Retailers are urged to adopt the Net Zero
Supermarket Cooling Pathway, accelerating action
and learning from the examples of best practice
highlighted in this report

i

* The Consumer Goods Forum should renew its
commitment to a global HFC phase-out, ensuring
that all new stores adopt natural refrigerant systems.
To support and sustain this transition, the CGF
should also establish a permanent refrigeration
working group. The Net Zero Supermarket Cooling

Pathway presented in this report provides a practical

framework to help members achieve this goal

- - v 4

Investors are encouraged to use the retailer-specific
findings, along with the broader pathway, to guide
their conversations with portfolio companies

and advocate for stronger policies that enable
sustainable cooling solutions
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«

onmental Investigation Age



References

1. Scope 1 emissions are direct greenhouse gas emissions from
sources owned or controlled by an organization, while Scope
2 emissions are indirect emissions from the generation of
purchased electricity, steam, heating, and cooling used by the
organisation.

2. World Meteorological Organization (WMO). 2025. WMO
confirms 2024 as warmest year on record at about 1.55°C
above pre-industrial level. Available at: https:/wmo.int/news
media-centre/wmo-confirms-2024-warmest-year-record-about-
155degc-above-pre-industrial-level#:~:text=pre%2Dindustrial %20
level- WMO%20confirms%202024%20as%20warmest%20year%20
on%20record%20at%20about,C%20above%20pre%2Dindustrial%20
level&text=The%20World%20Meteorological%200rganization%20
(WMO,based%200n%20six%20international%20datasets

3. World Meteorological Organisation (WMO). 2024. State of the

Climate. Available at: https://wmo.int/site/frontline-of-climate-
action/state-of-climate

4. Aviva plc, 2024. Annual Report and Accounts 2024. p. 20.
Available at; https://www.aviva.com/investors/annual-report

5. Thallinger, G, Allianz. 2025. Climate, Risk, Insurance: The Future
of Capitalism. [Retrieved 21/05/25] Available at: https:/www.
linkedin.com/pulse/climate-risk-insurance-future-capitalism-

gper centC3per centBCnther-thallinger-smwbf,

6. Centre for Sustainable Cooling. 2022. Sustainable and Resilient
Cold-Chains: The 2050 Imperative. p. 9. Available at: https:/www.

sustainablecooling.org/wp-content/uploads/2023/08/The-Local-
to-Global-Summit-Report.pdf

7. Ibid.

s Intergovernmental Panel on Climate Change (IPCC). 2023. Sixth
Assessment Report.

9. IPCC. 2023. Chapter 2 - Emissions Trends and Drivers. p. 229.
Available at: https//www.ipcc.ch/report/ar6/wg3/downloads
report/IPCC_AR6_WGIII_Chapter02.pdf

10. Aviation emissions for 2023 were calculated to be 0.93 billion
tonnes of CO,e. This is based on the IEA assertion that
aviation accounted for 2.5 percent of global CO, emissions
and Statistica data which shows that global CCf2 and GHG
emissions in 2023 were 37.01 and 53 billion tonnes of CO,e
respectively. International Energy Agency. 2025. Aviation.
[Retrieved 21/05/25]. Available at: https:/www.iea.org/energy-
system/transport/aviation and Statistica.com Greenhouse
gas emissions worldwide - statistics & facts. Available at:
https://www.statista.com/topics/5770/global-greenhouse-
gas-emissions/#:~text=Despite%20a%20flurry%200{f%20
climate,equivalent%20(GtCO%E2%82%82¢e)%20in%202023.

1. European Chemicals Agency. 2024. Next steps for PFAS
restriction proposal. [Retrieved 21/05/25]. Available at: https:/
echa.europa.eu/-/next-steps-for-pfas-restriction-proposal

12. Environmental Investigation Agency (EIA). 2023. F-gases at the

COOLING THE CLIMATE CRISIS

14

18.

20

21

22.

23.

24.

fenceline. Available at: https:/eia.org/report/f-gases-at-the-
fenceline/

The Kigali Amendment to the Montreal Protocol on Substances
that Deplete the Ozone Layer. 2016.

Climate and Clean Air Coalition (CCAC). 2021. Opportunities

for 1.5°C Consistent HFC Mitigation. Available at: https:/www.
ccacoalition.org/sites/default/files/resources/SPD2020%20
-%20HFC%200pportunities%20-%20Key%20Messages%20-%20
2021Update.pdf#:.~:text=Full%20compliance%20with%20the%20
Kigali%20Amendment%20HFC,emissions%20by%202050%2C%20
compared%20t0%202010%20levels

. UNFCCC Greenhouse Gas Inventory Data Interface. US HFC

emissions for the « 2 F.la Commercial refrigeration sector as a
percentage of Total HFC emission in 2021. https:/di.unfcce.int
flex_annexl

. EIA. 2017. Chilling Facts VII: Are Europe’s supermarkets ready to

quit HFCs? Available at: https:/ela-international.org/wp-content
uploads/Chilling-Facts-VII-FINAL-1.pdf

EIA. 2024. U.S. supermarkets drag feet on climate-friendly
refrigerants, EIA scorecard highlights. [Retrieved 21/05/25].
Available at: https:/eia.org/press-releases/us-supermarkets-
drag-feet-on-climate-friendly-refrigerants

EIA. 2024. U.S. supermarkets drag feet on climate-friendly
refrigerants, EIA scorecard highlights. [Retrieved 21/05/25].
Available at: https:/eia.org/press-releases/us-supermarkets-
drag-feet-on-climate-friendly-refrigerants

. EIA (2024) United States Supermarket Scorecard 2024. Available

at: https/www.climatefriendlysupermarkets.org/scorecard

https://www.cdp.net/en/insights/how-our-accredited-solutions-
providers-can-support-you

European Union Directive 2022/2464. 2022. Available
at: https/eur-lex.europa.eu/legal-content/EN/TXT,
PDF/?uri=CELEX:320221.2464

European Union Directive 2022/2464. 2022. Article 193, Clause 2
a (iii). Available at: https:/eur-lex.europa.eu/eli/dir/2022/2464

oj/eng

European Union Directive 2024/1760. 2024. Article 5.
Available at: https://eur-lex.europa.eu/legal-content/EN/TXT,
PDF/?uri=0J:L._202401760

European Union Directive 2025/0044. Directive to amend
2022/2464 and 2024/1760 as regards the dates from which
Member States are to apply certain corporate sustainability
reporting an due diligence requirements. Available at: https:/
finance.ec.europa.eu/document/download/29624c4a-94el-
4b47-b798-db7883f79¢c87_en?filename=proposal-postponing-
requirements-csrd-transposition-deadline-application-csddd
en.pdf

39


https://wmo.int/news/media-centre/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-industrial-level#:~:text=pre%2Dindustrial%20level-,WMO%20confirms%202024%20as%20warmest%20year%20on%20record%20at%20about,C%20above%20pre%2Dindustrial%20level&text=The%20World%20Meteorological%20Organization%20(WMO,based%20on%20six%20international%20datasets
https://wmo.int/news/media-centre/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-industrial-level#:~:text=pre%2Dindustrial%20level-,WMO%20confirms%202024%20as%20warmest%20year%20on%20record%20at%20about,C%20above%20pre%2Dindustrial%20level&text=The%20World%20Meteorological%20Organization%20(WMO,based%20on%20six%20international%20datasets
https://wmo.int/news/media-centre/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-industrial-level#:~:text=pre%2Dindustrial%20level-,WMO%20confirms%202024%20as%20warmest%20year%20on%20record%20at%20about,C%20above%20pre%2Dindustrial%20level&text=The%20World%20Meteorological%20Organization%20(WMO,based%20on%20six%20international%20datasets
https://wmo.int/news/media-centre/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-industrial-level#:~:text=pre%2Dindustrial%20level-,WMO%20confirms%202024%20as%20warmest%20year%20on%20record%20at%20about,C%20above%20pre%2Dindustrial%20level&text=The%20World%20Meteorological%20Organization%20(WMO,based%20on%20six%20international%20datasets
https://wmo.int/news/media-centre/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-industrial-level#:~:text=pre%2Dindustrial%20level-,WMO%20confirms%202024%20as%20warmest%20year%20on%20record%20at%20about,C%20above%20pre%2Dindustrial%20level&text=The%20World%20Meteorological%20Organization%20(WMO,based%20on%20six%20international%20datasets
https://wmo.int/news/media-centre/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-industrial-level#:~:text=pre%2Dindustrial%20level-,WMO%20confirms%202024%20as%20warmest%20year%20on%20record%20at%20about,C%20above%20pre%2Dindustrial%20level&text=The%20World%20Meteorological%20Organization%20(WMO,based%20on%20six%20international%20datasets
https://wmo.int/news/media-centre/wmo-confirms-2024-warmest-year-record-about-155degc-above-pre-industrial-level#:~:text=pre%2Dindustrial%20level-,WMO%20confirms%202024%20as%20warmest%20year%20on%20record%20at%20about,C%20above%20pre%2Dindustrial%20level&text=The%20World%20Meteorological%20Organization%20(WMO,based%20on%20six%20international%20datasets
https://wmo.int/site/frontline-of-climate-action/state-of-climate
https://wmo.int/site/frontline-of-climate-action/state-of-climate
https://www.aviva.com/investors/annual-report/
https://www.linkedin.com/pulse/climate-risk-insurance-future-capitalism-gper centC3per centBCnther-thallinger-smw5f/
https://www.linkedin.com/pulse/climate-risk-insurance-future-capitalism-gper centC3per centBCnther-thallinger-smw5f/
https://www.linkedin.com/pulse/climate-risk-insurance-future-capitalism-gper centC3per centBCnther-thallinger-smw5f/
https://www.sustainablecooling.org/wp-content/uploads/2023/08/The-Local-to-Global-Summit-Report.pdf
https://www.sustainablecooling.org/wp-content/uploads/2023/08/The-Local-to-Global-Summit-Report.pdf
https://www.sustainablecooling.org/wp-content/uploads/2023/08/The-Local-to-Global-Summit-Report.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Chapter02.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Chapter02.pdf
https://www.iea.org/energy-system/transport/aviation
https://www.iea.org/energy-system/transport/aviation
https://www.statista.com/topics/5770/global-greenhouse-gas-emissions/#:~:text=Despite%20a%20flurry%20of%20climate,equivalent%20(GtCO%E2%82%82e)%20in%202023.
https://www.statista.com/topics/5770/global-greenhouse-gas-emissions/#:~:text=Despite%20a%20flurry%20of%20climate,equivalent%20(GtCO%E2%82%82e)%20in%202023.
https://www.statista.com/topics/5770/global-greenhouse-gas-emissions/#:~:text=Despite%20a%20flurry%20of%20climate,equivalent%20(GtCO%E2%82%82e)%20in%202023.
https://www.statista.com/topics/5770/global-greenhouse-gas-emissions/#:~:text=Despite%20a%20flurry%2
https://echa.europa.eu/-/next-steps-for-pfas-restriction-proposal
https://echa.europa.eu/-/next-steps-for-pfas-restriction-proposal
https://eia.org/report/f-gases-at-the-fenceline/ 
https://eia.org/report/f-gases-at-the-fenceline/ 
https://eia.org/report/f-gases-at-the-fenceline/  
https://www.ccacoalition.org/sites/default/files/resources/SPD2020%20-%20HFC%20Opportunities%20-%20Key%20Messages%20-%202021Update.pdf#:~:text=Full%20compliance%20with%20the%20Kigali%20Amendment%20HFC,emissions%20by%202050%2C%20compared%20to%202010%20levels
https://www.ccacoalition.org/sites/default/files/resources/SPD2020%20-%20HFC%20Opportunities%20-%20Key%20Messages%20-%202021Update.pdf#:~:text=Full%20compliance%20with%20the%20Kigali%20Amendment%20HFC,emissions%20by%202050%2C%20compared%20to%202010%20levels
https://www.ccacoalition.org/sites/default/files/resources/SPD2020%20-%20HFC%20Opportunities%20-%20Key%20Messages%20-%202021Update.pdf#:~:text=Full%20compliance%20with%20the%20Kigali%20Amendment%20HFC,emissions%20by%202050%2C%20compared%20to%202010%20levels
https://www.ccacoalition.org/sites/default/files/resources/SPD2020%20-%20HFC%20Opportunities%20-%20Key%20Messages%20-%202021Update.pdf#:~:text=Full%20compliance%20with%20the%20Kigali%20Amendment%20HFC,emissions%20by%202050%2C%20compared%20to%202010%20levels
https://www.ccacoalition.org/sites/default/files/resources/SPD2020%20-%20HFC%20Opportunities%20-%20Key%20Messages%20-%202021Update.pdf#:~:text=Full%20compliance%20with%20the%20Kigali%20Amendment%20HFC,emissions%20by%202050%2C%20compared%20to%202010%20levels
https://www.ccacoalition.org/sites/default/files/resources/SPD2020%20-%20HFC%20Opportunities%20-%20Key%20Messages%20-%202021Update.pdf#:~:text=Full%20compliance%20with%20the%20Kigali%20Amendment%20HFC,emissions%20by%202050%2C%20compared%20to%202010%20levels
https://di.unfccc.int/flex_annex1
https://di.unfccc.int/flex_annex1
https://eia-international.org/wp-content/uploads/Chilling-Facts-VII-FINAL-1.pdf
https://eia-international.org/wp-content/uploads/Chilling-Facts-VII-FINAL-1.pdf
https://eia.org/press-releases/us-supermarkets-drag-feet-on-climate-friendly-refrigerants/
https://eia.org/press-releases/us-supermarkets-drag-feet-on-climate-friendly-refrigerants/
https://eia.org/press-releases/us-supermarkets-drag-feet-on-climate-friendly-refrigerants/
https://eia.org/press-releases/us-supermarkets-drag-feet-on-climate-friendly-refrigerants/
https://www.climatefriendlysupermarkets.org/scorecard
https://www.cdp.net/en/insights/how-our-accredited-solutions-providers-can-support-you
https://www.cdp.net/en/insights/how-our-accredited-solutions-providers-can-support-you
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32022L2464 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32022L2464 
https://eur-lex.europa.eu/eli/dir/2022/2464/oj/eng
https://eur-lex.europa.eu/eli/dir/2022/2464/oj/eng
https://eur-lex.europa.eu/eli/dir/2022/2464/oj/eng  
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401760
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401760
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
http://4e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-

28

32

40

European Union Directive 2022/2464. Article 40a. Available at:
https:/finance.ec.europa.eu/document/download/29624c4a-

94el-4b47-b798-db7883f79¢87_en?filename=proposal-
postponing-requirements-csrd-transposition-deadline-
application-csddd_en.pdf

European Union Directive 2025/0044. Available at: https:/
finance.ec.europa.eu/document/download/29624c4a-94el-
4b47-b798-db7883f79¢87_en?filename=proposal-postponing-
requirements-csrd-transposition-deadline-application-csddd_
en.pdf

European Union Directive 2024/1760. Article 27. Available
at: hitps://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=0J:1._202401760

Hortense, B., Sustainalytics. 2025. Setting SBTi targets is good
but far from sufficient. [Retrieved 21/05/25] Available at: hitps:/
www.sustainalytics.com/esg-research/resource/investors-esg-
blog/setting-sbti-targets-is-good--but-far-from-sufficient

European Union Regulation 2024/573. Available at: https:/eur-
lex.europa.eu/eli/req/2024/573/0j

European Commission (2023) Press Release: Commission
welcomes agreement on new legislation to prevent 500 million
tonnes of emissions from fluorinated gases and ozone depleting
substances. Available here: https://ec.europa.eu/commission
presscorner/api/files/document/print/en/ip_23_4781/
IP_23_4781_EN.pdf

EPA. 2023. Fact Sheet: Phase down of hydrofluorocarbons.
p. 6. Available at: https:/www.epa.gov/system/files/
documents/2023-10/technology-transitions-final-rule-fact-
sheet-2023.pdf

EPA. 2023. Fact Sheet: Phase down of hydrofluorocarbons.
p. 12. Available at: https://www.epa.gov/system/files
documents/2023-10/technology-transitions-final-rule-fact-

sheet-2023.pdf

3. New York State Department of Environmental Conservation.

2025. Part 494 Factsheet: Reducing hydrofluorocarbon
emissions. Available at: https://dec.ny.gov/sites/default/
files/2025-05/part494factsheet.pdf

Multilateral Fund for the Implementation of the Montreal
Protocol (MLF). 2023. Annex XLV to document 93/105, HFC phase-
down commitments and funding tranches schedule under KIP
for Ecuador. Available at: https://www.multilateralfund.org
resources/decisions/decision-9361?text-highlight=ecuador

35

4

42

43

44

Multilateral Fund for the Implementation of the Montreal
Protocol (MLF). 2023. Decision 95/61. Available at: https://www.
multilateralfund.org/resources/decisions/decision-9561

6. Ibid

Multilateral Fund for the Implementation of the Montreal
Protocol (MLF). 2023. Decision 95/63. Available at: https:/www.
multilateralfund.org/resources/decisions/decision-9563

CCAC. 2022. Supporting access to efficient cold chains.
[Retrieved 21/05/25]. Available at: https:/www.ccacoalition.org/
projects/supporting-access-efficient-cold-chains

). Centre for Sustainable Cooling. 2022. Sustainable and Resilient

Cold-Chains: The 2050 Imperative. p. 17. Available at: https:/
www.sustainablecooling.org/wp-content/uploads/2023/08/The-
Local-to-Global-Summit-Report.pdf

(2023) Christoph Brouwers: "The market penetration of CO,
technology will definitely continue in many refngeratlon
applications in the future." Available at: https://www.euroshop-
tradefair.com/en/Media_News/EuroShop_mag/Especially_in_
the_field_of %E2%80%8B%E2%80%8Bsupermarket_refrigeration_
there_lies_significant_saving_potential

Carrefour (2023) Carrefour Group Climate Plan. Available

at: https://www.carrefour.com/sites/default/files/2023-07
Carrefour%2023%20-%20PLAN%20CLIMAT%20-%20EN%20-%20
003.pdf

EIA. 2009. Chilling Facts: https:/eia-international.org/wp-
content/uploads/chillingfactsll.pdf

ATMO. 2024. Natural refrigerants: State of the industry. Available
at: https://atmosphere.cool/wp-content/uploads/2025/02/2024 _
ATMO_Marketreport-compressed.pdf

ATMO. 2024, Natural refrigerants: State of the industry.
p. 20. Available at: https:/atmosphere.cool/wp-content
uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf

5. ATMO. 2024. Natural refrigerants: State of the industry.

p. 78. Available at: https://atmosphere.cool/wp-content
uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf

6. Garry, M., NaturalRefrigerants.com. 10 September 2024. U.S.

Store Installations of Transcritical CO Projected to Grow
176per cent by 2028. [Retrieved 21/05/35]. Available at: https:/
naturalrefrigerants.com/u-s-store-installations-of-transcritical-

Environmental Investigation Agency


https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=prop
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=proposal-postponing-requirements-csrd-transposition-deadline-application-csddd_en.pdf
https://finance.ec.europa.eu/document/download/29624c4a-94e1-4b47-b798-db7883f79c87_en?filename=prop
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401760
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401760
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401760  
https://www.sustainalytics.com/esg-research/resource/investors-esg-blog/setting-sbti-targets-is-good--but-far-from-sufficient
https://www.sustainalytics.com/esg-research/resource/investors-esg-blog/setting-sbti-targets-is-good--but-far-from-sufficient
https://www.sustainalytics.com/esg-research/resource/investors-esg-blog/setting-sbti-targets-is-good--but-far-from-sufficient
https://eur-lex.europa.eu/eli/reg/2024/573/oj
https://eur-lex.europa.eu/eli/reg/2024/573/oj
https://eur-lex.europa.eu/eli/reg/2024/573/oj  
https://ec.europa.eu/commission/presscorner/api/files/document/print/en/ip_23_4781/IP_23_4781_EN.pdf
https://ec.europa.eu/commission/presscorner/api/files/document/print/en/ip_23_4781/IP_23_4781_EN.pdf
https://ec.europa.eu/commission/presscorner/api/files/document/print/en/ip_23_4781/IP_23_4781_EN.pdf
https://www.epa.gov/system/files/documents/2023-10/technology-transitions-final-rule-fact-sheet-2023.pdf
https://www.epa.gov/system/files/documents/2023-10/technology-transitions-final-rule-fact-sheet-2023.pdf
https://www.epa.gov/system/files/documents/2023-10/technology-transitions-final-rule-fact-sheet-2023.pdf
https://www.epa.gov/system/files/documents/2023-10/technology-transitions-final-rule-fact-sheet-2023.pdf
https://www.epa.gov/system/files/documents/2023-10/technology-transitions-final-rule-fact-sheet-2023.pdf
https://www.epa.gov/system/files/documents/2023-10/technology-transitions-final-rule-fact-sheet-2023.pdf
https://dec.ny.gov/sites/default/files/2025-05/part494factsheet.pdf
https://dec.ny.gov/sites/default/files/2025-05/part494factsheet.pdf
https://www.multilateralfund.org/resources/decisions/decision-9361?text-highlight=ecuador
https://www.multilateralfund.org/resources/decisions/decision-9361?text-highlight=ecuador
https://www.multilateralfund.org/resources/decisions/decision-9561
https://www.multilateralfund.org/resources/decisions/decision-9561
https://www.multilateralfund.org/resources/decisions/decision-9563
https://www.multilateralfund.org/resources/decisions/decision-9563
https://www.ccacoalition.org/projects/supporting-access-efficient-cold-chains
https://www.ccacoalition.org/projects/supporting-access-efficient-cold-chains
https://www.sustainablecooling.org/wp-content/uploads/2023/08/The-Local-to-Global-Summit-Report.pdf
https://www.sustainablecooling.org/wp-content/uploads/2023/08/The-Local-to-Global-Summit-Report.pdf
https://www.sustainablecooling.org/wp-content/uploads/2023/08/The-Local-to-Global-Summit-Report.pdf
https://www.sustainablecooling.org/wp-content/uploads/2023/08/The-Local-to-Global-Summit-Report.pdf 
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.carrefour.com/sites/default/files/2023-07/Carrefour%2023%20-%20PLAN%20CLIMAT%20-%20EN%20-%20003.pdf
https://www.carrefour.com/sites/default/files/2023-07/Carrefour%2023%20-%20PLAN%20CLIMAT%20-%20EN%20-%20003.pdf
https://www.carrefour.com/sites/default/files/2023-07/Carrefour%2023%20-%20PLAN%20CLIMAT%20-%20EN%20-%20003.pdf
https://www.carrefour.com/sites/default/files/2023-07/Carrefour%2023%20-%20PLAN%20CLIMAT%20-%20EN%20
https://eia-international.org/wp-content/uploads/chillingfacts11.pdf
https://eia-international.org/wp-content/uploads/chillingfacts11.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf 
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://naturalrefrigerants.com/u-s-store-installations-of-transcritical-co2-projected-to-grow-176-by-2028/
https://naturalrefrigerants.com/u-s-store-installations-of-transcritical-co2-projected-to-grow-176-by-2028/

co2-projected-to-grow-176-by-2028

47. ATMO. 2024. Natural refrigerants: State of the industry.
p. 19. Available at: https:/atmosphere.cool/wp-content/
uploads/2025/02/2024 _ATMO_Marketreport-compressed.pdf

48. ATMO. 2024. Natural refrigerants: State of the industry.
p. 116. Available at: https:/atmosphere.cool/wp-content/
uploads/2025/02/2024 _ATMO_Marketreport-compressed.pdf

49. Ihid.

Jean-Michel Fleury, Carrefour Corporate Assets Director, “Roll
out and Experience of Natural Refrigerants based technology at
Carrefour” Presentation to ATMO Europe, 2011

)]
o

IPCC Sixth Assessment Report.

]

[$2]
S}

McLeod, S. The EMA Magazine. Issue May 2021. Refrigeration
and the Road to Net Zero: Water-cooled Refrigeration Available
at: https://www.theema.org.uk/wp-content/uploads/2021/06/
Refrigeration-and-the-Road-THE-EMA-MAGAZINE-May-
June-2021_compressed.pdf

1

3. ATMO. 2024. Natural refrigerants: State of the industry.
p. 119. Available at: https:/atmosphere.cool/wp-content
uploads/2025/02/2024 _ ATMO_Marketreport-compressed.pdf

54 IPCC Sixth Assessment Report.

n

55. ATMO. 2024. Natural refrigerants: State of the industry.
p. 86. Available at: https://atmosphere.cool/wp-content
uploads/2025/02/2024 _ATMO_Marketreport-compressed.pdf

<2}

6. Haroldsen, O. J. NaturalRefrigerants.com.26 February 2025.
ATMO LATAM: Warehouses with Natural Refrigerant Systems are
the Most Efficient, Says Frialsa. [Retrieved 21/05/25] Available at:
https:/naturalrefrigerants.com/atmo-latam-warehouses-with-
natural-refrigerant-systems-are-the-most-efficient-says-frialsa

&)
~

Haynes, C. NaturalRefrigerants.com. 15 September 2022. ‘First’
R290 Refrigeration Unit for Electric Vehicles to Launch at IAA
Transportation Conference. [Retrieved 21/05/25]. Available at:
https;/naturalrefrigerants.com/first-r290-refrigeration-unit-for-
electric-vehicles-to-launch-at-iaa-transportation-conference

8. Haynes, C. NaturalRefrigerants.com. 22 April 2024. Tesco
Continues Its HFC Phase Out With ECOOLTEC's Hydrocarbon/
CO2-Based Transport Refrigeration Units. [Retrieved 21/05/25].
Available at: https:/naturalrefrigerants.com/tesco-continues-

COOLING THE CLIMATE CRISIS

[$)]

60

61

its-hfc-phase-out-with-ecooltecs-hydrocarbon-co2-based-
transport-refrigeration-units

EIA (2012) Chilling facts 3: Supermarkets are reducing the
climate change impact of refrigeration. Available at: https://eia-
international.org/wp-content/uploads/reports216-11.pdf

CGF. 2018. Consumer Goods Forum'’s board-approved
resolutions & commitments. Available at: https:/
www.theconsumergoodsforum.com/wp-content
uploads/2017/11/2018-CGF-Resolutions-and-Commitments.pdf

CDP. 2025. Become a capital markets signatory. Available at:
https://assets.ctfassets.net

2. Sources for Table 1 are multiple and include CDP disclosures,

responses to EIA surveys and publicly available information.

Cooling is estimated to account for 50 per cent of Scope 2
emissions, based on information shared by three retailers.

This is defined by EIA as refrigerants with a GWP of less than 5

Sources for Table 2 are multiple and include CDP disclosures,
responses to EIA surveys and publicly available information.

5. 2023, unless stated otherwise
57. 2023, unless stated otherwise

;. Ahold Delhaize. Our Brands. [Retrieved 21/05/25]. Available at:

https:/www.aholddelhaize.com/brands

Ahold Delhaize. 2023. Annual report 2023 highlights. p. 10.
Available at: https:/www.aholddelhaize.com/ar2023/index

Silverstein, S. Grocery Drive. 14 February 2024. Ahold Delhaize’s
US sales and comps turn negative. Available at: https:/www.
grocerydive.com/news/ahold-delhaize-fourth-quarter-earnings-
freshdirect-snap-inflation/707502

Ahold Delhaize. 2024. CDP corporate questionnaire. Available at:
https:/www.aholddelhaize.com/media/5a0oztoj/ahold-delhaize-

cdp-2024.pdf

Ahold Delhaize (2024) Annual Report. Available here: https:/
www.aholddelhaize.com/media/wcqil04n/ad_annual-
report_2024_interactive.pdf

41


https://naturalrefrigerants.com/u-s-store-installations-of-transcritical-co2-projected-to-grow-176-by-2028/
https://naturalrefrigerants.com/u-s-store-installations-of-transcritical-co2-projected-to-grow-176-b
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf 
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://www.theema.org.uk/wp-content/uploads/2021/06/Refrigeration-and-the-Road-THE-EMA-MAGAZINE-May-June-2021_compressed.pdf
https://www.theema.org.uk/wp-content/uploads/2021/06/Refrigeration-and-the-Road-THE-EMA-MAGAZINE-May-June-2021_compressed.pdf
https://www.theema.org.uk/wp-content/uploads/2021/06/Refrigeration-and-the-Road-THE-EMA-MAGAZINE-May-June-2021_compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://atmosphere.cool/wp-content/uploads/2025/02/2024_ATMO_Marketreport-compressed.pdf
https://naturalrefrigerants.com/atmo-latam-warehouses-with-natural-refrigerant-systems-are-the-most-efficient-says-frialsa/
https://naturalrefrigerants.com/atmo-latam-warehouses-with-natural-refrigerant-systems-are-the-most-efficient-says-frialsa/
https://naturalrefrigerants.com/atmo-latam-warehouses-with-natural-refrigerant-systems-are-the-most-
https://naturalrefrigerants.com/first-r290-refrigeration-unit-for-electric-vehicles-to-launch-at-iaa-transportation-conference/
https://naturalrefrigerants.com/first-r290-refrigeration-unit-for-electric-vehicles-to-launch-at-iaa-transportation-conference/
https://naturalrefrigerants.com/tesco-continues-its-hfc-phase-out-with-ecooltecs-hydrocarbon-co2-based-transport-refrigeration-units/
https://naturalrefrigerants.com/tesco-continues-its-hfc-phase-out-with-ecooltecs-hydrocarbon-co2-based-transport-refrigeration-units/
https://naturalrefrigerants.com/tesco-continues-its-hfc-phase-out-with-ecooltecs-hydrocarbon-co2-based-transport-refrigeration-units/
https://eia-international.org/wp-content/uploads/reports216-11.pdf
https://eia-international.org/wp-content/uploads/reports216-11.pdf
https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/2018-CGF-Resolutions-and-Commitments.pdf
https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/2018-CGF-Resolutions-and-Commitments.pdf
https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/2018-CGF-Resolutions-and-Commitments.pdf
https://assets.ctfassets.net/v7uy4j80khf8/6bKAzFfpLLur2MkX0A26Am/86ee0e3d432015f53ae7f30e2c587374/CDP_Signatory_Brochure_2025.pdf
https://www.aholddelhaize.com/brands/
https://www.aholddelhaize.com/ar2023/index
https://www.grocerydive.com/news/ahold-delhaize-fourth-quarter-earnings-freshdirect-snap-inflation/707502/
https://www.grocerydive.com/news/ahold-delhaize-fourth-quarter-earnings-freshdirect-snap-inflation/707502/
https://www.grocerydive.com/news/ahold-delhaize-fourth-quarter-earnings-freshdirect-snap-inflation/707502/
https://www.aholddelhaize.com/media/5a0oztoj/ahold-delhaize-cdp-2024.pdf
https://www.aholddelhaize.com/media/5a0oztoj/ahold-delhaize-cdp-2024.pdf
https://www.grocerydive.com/news/ahold-delhaize-fourth-quarter-earnings-freshdirect-snap-inflation/7
Ahold Delhaize (2024) Annual Report. Available here .https://www.aholddelhaize.com/media/wcqil04n/ad_annual-report_2024_interactive.pdf
Ahold Delhaize (2024) Annual Report. Available here .https://www.aholddelhaize.com/media/wcqil04n/ad_annual-report_2024_interactive.pdf
Ahold Delhaize (2024) Annual Report. Available here .https://www.aholddelhaize.com/media/wcqil04n/ad_annual-report_2024_interactive.pdf

73.

74.

75

76.

7.

78.

79

80.

8l

82.
83.

84.

85.

86.

87.

42

Information shared in a Right to Reply

EIA. ClimateFriendlySupermarkets.org. https:/www.
climatefriendlysupermarkets.org/scorecard

Carrefour. N/A. About Us. [Retrieved 21/05/25]. Available at:
https://www.carrefour.com/en/group#.~:text=Withper cent20aper
cent20multiper cent2Dformatper cent20network,underper
cent20theper cent20Carrefourper cent20brandper
cent20worldwide

Carrefour. 2024. Consolidated financial statements. Available
at: https//www.carrefour.com/sites/default/files/2025-02/FYper
cent202024per cent20Consolidatedper cent20financialper
cent20statements.pdf

Jean-Michel Fleury, Carrefour Corporate Assets Director, “Roll
out and Experience of Natural Refrigerants based technology at
Carrefour” Presentation to ATMO Europe, 2011

Carrefour. 2023. Climate Change CDP report.

Jean-Michel Fleury, Carrefour Corporate Assets Director, "Roll
out and Experience of Natural Refrigerants based technology at
Carrefour” Presentation to ATMO Europe, 2011

Carrefour. 2023. Climate Change CDP report.

ClimateActionl00+ N/A. Company assessment: Carrefour S. A.
[Retrieved 21/05/25] Available at: https://www.climateactionl00.
org/company/carrefour/#skeletabsPanell

Carrefour. 2023. Climate Change CDP report.
Jeronimo Martins response to EIA survey. 2025.

Reuters. 11 January 2024. Jeronimo Martins' 2023 sales hit
record over 30 bln euros. Available at: https:/www.reuters.com
business/retail-consumer/Jerénimo-martins-2023-sales-hit-
record-over-30-bln-euros-2024-01-11

Jerénimo Martins 2021. Climate Change CDP report. See also
Jerénimo Martins. 2023. Climate Change CDP report.

Jerénimo Martins. 2021. Climate Change CDP report.

Jeronimo Martins response to EIA survey. 2025.

88.

89

9L

92.

93.

94.

95.

96.

97.

98

99.

Metro AG. 2024. Income statement. Available at: https:/reports.

metroag.de/annual-report/2023-2024/consolidated-financial-
statements/income-statement.html

Metro AG. 2023. Climate Change CDP report.

. Metro AG response to EIA survey. 2025.

Schulze, O. Metro AG. 2024. Presentation to ATMO Europe. F
Gas exit program of METRO 2040 status and progress report.
Available at: https:/atmo.org/presentations/end-user-panel

GlobalData.com. N/A. Number of Tesco stores globally. [Retrieved
21/05/25]. Available at: https:/www.globaldata.com/data-
insights/retail-amp-wholesale/number-of-tesco-stores-globally,

Data taken from Companiesmarketcap.com. Available

at: https;//companiesmarketcap.com/gbp/tesco
revenue/#:~text=Accordingper cent20toper cent20Tesco'sper
cent20latestper cent20financial,wereper cent20ofper cent20per
centC2per centA365.32per cent20Billion.

Garry (2022) News Item: Tesco Has Transcritical CO2
Refrigeration at 1,000 Stores, One-Third of Its Estate. Available
here https:/naturalrefrigerants.com/tesco-has-transcritical-co2-
refrigeration-at-1000-stores-one-third-of-its-estate

Garry (2022) News Item: Tesco Has Transcritical CO2
Refrigeration at 1,000 Stores, One-Third of Its Estate. Available
here https;/naturalrefrigerants.com/tesco-has-transcritical-co2-
refrigeration-at-1000-stores-one-third-of-its-estate

Manufacture 2030 (2023) 10 major UK grocery retailers partner
with Manufacture 2030 to accelerate grocery supply chain
carbon reduction. Available at: https:/manufacture2030.com,
insights/news/2023/12/uk-grocery-retailers-partner-with-
manufacture-2030

(2023) Christoph Brouwers: "The market penetration of CO2
technology will definitely continue in many refrigeration
applications in the future." Available at: https://www.euroshop-
tradefair.com/en/Media_News/EuroShop_mag/Especially_in_
the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration
there_lies_significant_saving_potential

Carrefour. 2023. Climate Change CDP report.

Jerénimo Martins response to EIA survey. 2025

100.Jeronimo Martins response to EIA survey. 2025

Environmental Investigation Agency


https://www.carrefour.com/en/group#:~:text=Withper cent20aper cent20multiper cent2Dformatper cent20n
https://www.climatefriendlysupermarkets.org/scorecard
https://www.climatefriendlysupermarkets.org/scorecard
https://www.carrefour.com/en/group#:~:text=With%20a%20multi%2Dformat%20network,under%20the%20Carrefour%20brand%20worldwide
https://www.carrefour.com/en/group#:~:text=With%20a%20multi%2Dformat%20network,under%20the%20Carrefour%20brand%20worldwide
https://www.carrefour.com/en/group#:~:text=With%20a%20multi%2Dformat%20network,under%20the%20Carrefour%20brand%20worldwide
https://www.carrefour.com/en/group#:~:text=With%20a%20multi%2Dformat%20network,under%20the%20Carrefour%20brand%20worldwide
Carrefour. 2024. Consolidated financial statements. Available at: https://www.carrefour.com/sites/default/files/2025-02/FYper cent202024per cent20Consolidatedper cent20financialper cent20statements.pdf
Carrefour. 2024. Consolidated financial statements. Available at: https://www.carrefour.com/sites/default/files/2025-02/FYper cent202024per cent20Consolidatedper cent20financialper cent20statements.pdf
Carrefour. 2024. Consolidated financial statements. Available at: https://www.carrefour.com/sites/default/files/2025-02/FYper cent202024per cent20Consolidatedper cent20financialper cent20statements.pdf
 https://www.reuters.com/business/retail-consumer/Jerónimo-martins-2023-sales-hit-record-over-30-bln
https://www.climateaction100.org/company/carrefour/#skeletabsPanel1
https://www.climateaction100.org/company/carrefour/#skeletabsPanel1
https://reports.metroag.de/annual-report/2023-2024/consolidated-financial-statements/income-statemen
https://www.reuters.com/business/retail-consumer/Jer%C3%B3nimo-martins-2023-sales-hit-record-over-30-bln-euros-2024-01-11/
https://www.reuters.com/business/retail-consumer/Jer%C3%B3nimo-martins-2023-sales-hit-record-over-30-bln-euros-2024-01-11/
https://www.reuters.com/business/retail-consumer/Jer%C3%B3nimo-martins-2023-sales-hit-record-over-30-bln-euros-2024-01-11/
https://atmo.org/presentations/end-user-panel/  
https://www.globaldata.com/data-insights/retail-amp-wholesale/number-of-tesco-stores-globally/  
https://companiesmarketcap.com/gbp/tesco/revenue/#:~:text=Accordingper cent20toper cent20Tesco'sper 
https://naturalrefrigerants.com/tesco-has-transcritical-co2-refrigeration-at-1000-stores-one-third-o
https://reports.metroag.de/annual-report/2023-2024/consolidated-financial-statements/income-statement.html
https://reports.metroag.de/annual-report/2023-2024/consolidated-financial-statements/income-statement.html
https://reports.metroag.de/annual-report/2023-2024/consolidated-financial-statements/income-statement.html
https://manufacture2030.com/insights/news/2023/12/uk-grocery-retailers-partner-with-manufacture-2030
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E
http://: https://atmo.org/presentations/end-user-panel/
https://www.globaldata.com/data-insights/retail-amp-wholesale/number-of-tesco-stores-globally/
https://www.globaldata.com/data-insights/retail-amp-wholesale/number-of-tesco-stores-globally/
https://companiesmarketcap.com/gbp/tesco/revenue/#:~:text=Accordingper%20cent20toper%20cent20Tesco'sper%20cent20latestper%20cent20financial,wereper%20cent20ofper%20cent20per%20centC2per%20centA365.32per%20cent20Billion
https://companiesmarketcap.com/gbp/tesco/revenue/#:~:text=Accordingper%20cent20toper%20cent20Tesco'sper%20cent20latestper%20cent20financial,wereper%20cent20ofper%20cent20per%20centC2per%20centA365.32per%20cent20Billion
https://companiesmarketcap.com/gbp/tesco/revenue/#:~:text=Accordingper%20cent20toper%20cent20Tesco'sper%20cent20latestper%20cent20financial,wereper%20cent20ofper%20cent20per%20centC2per%20centA365.32per%20cent20Billion
https://companiesmarketcap.com/gbp/tesco/revenue/#:~:text=Accordingper%20cent20toper%20cent20Tesco'sper%20cent20latestper%20cent20financial,wereper%20cent20ofper%20cent20per%20centC2per%20centA365.32per%20cent20Billion
https://naturalrefrigerants.com/tesco-has-transcritical-co2-refrigeration-at-1000-stores-one-third-of-its-estate/
https://naturalrefrigerants.com/tesco-has-transcritical-co2-refrigeration-at-1000-stores-one-third-of-its-estate/
https://naturalrefrigerants.com/tesco-has-transcritical-co2-refrigeration-at-1000-stores-one-third-of-its-estate/
https://naturalrefrigerants.com/tesco-has-transcritical-co2-refrigeration-at-1000-stores-one-third-of-its-estate/
https://manufacture2030.com/insights/news/2023/12/uk-grocery-retailers-partner-with-manufacture-2030
https://manufacture2030.com/insights/news/2023/12/uk-grocery-retailers-partner-with-manufacture-2030
https://manufacture2030.com/insights/news/2023/12/uk-grocery-retailers-partner-with-manufacture-2030
https://manufacture2030.com/insights/news/2023/12/uk-grocery-retailers-partner-with-manufacture-2030
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential

101. Carrefour. 2023. Climate Change CDP report.

102. Metro AG response to EIA survey. 2025.

103 Carrefour. 2023. Climate Change CDP report.

104 Jerénimo Martins. 2023. Climate Change CDP report.

105.Data taken from here: https:/www.coolingpost.com/world-news

significant-price-rise-for-higher-gwp-refrigerants/ 2020 prices
were 150 per cent above 2014 prices. 2024 prices had increased
by 1100 per cent, indicating a relative increase of 800 per cent.

106.Based on information shared by retailer Intermarche in
Response to a 2022 EIA survey

107.European Commission (2024) Monitoring of Refrigerant
Prices on the EU market- Results of Quarterly Survey:
Quarter 4/2024. Available at: https:/climate.ec.europa.eu
document/download/08ac662a-6582-4379-8d1e-0fb0048c5fa7
en?filename=Excerpt_Price%20monitoring%20Q2%202024 _
remake%20%28003%29.pdf

108. Conigliaro (2023) The HFC Phasedown is Happening:
How You Should Prepare. Available at: https:/www.
carrierenterprise.com/hvac-news/how-to-prepare-for-the-
hfc-phasedown#:~:text=A%20Matter%200f%20Supply%20
and,recovering%20from%20the%20effects%20today

109. Carrefour. 2023. Climate Change CDP report

110. Consumer Goods Forum (CGF). 29 November 2010. Consumer
Goods Industry Announces Initiatives on Climate Protection.
Available at: https/www.theconsumergoodsforum.com/press
releases/consumer-goods-industry-announces-initiatives-on-
climate-protection,

111. CGF. 2018. Consumer Goods Forum'’s board-approved
resolutions & commitments. Available at: https:/
www.theconsumergoodsforum.com/wp-content
uploads/2017/11/2018-CGF-Resolutions-and-Commitments.pdf

112. Sharon Bligh, pers. comm. with EIA. 25 September 2023

113 Consumer Goods Forum Towards Net Zero initiative. Available
at: https/www.theconsumergoodsforum.com/environmental-

sustainability/net-zero/

COOLING THE CLIMATE CRISIS

114. The Carbon Trust. 2021. Climate action pathway: Net zero
cooling. Available at: https://www.carbontrust.com/our-work-

and-impact/quides-reports-and-tools/the-climate-action-

pathway-for-net-zero-cooling

11!

o1

- The Carbon Trust. 2021. Climate action pathway: Net zero
cooling. Available at: https:;//www.carbontrust.com/our-work-

and-impact/guides-reports-and-tools/the-climate-action-

pathway-for-net-zero-cooling

116. The Carbon Trust. 2023. Cooling suppliers: A stocktake on the
path to Net Zero. Available at: https:/ctprodstorageaccountp.
blob.core.windows.net/prod-drupal-files/2023-12/Cooling%20
supplier%20report.pdf

~The Carbon Trust. 2025. Big changes in store: How can the
global supermarket sector accelerate to Net Zero?. Available at:
https;//www.carbontrust.com/our-work-and-impact/guides-
reports-and-tools/big-changes-in-store-how-can-the-global-
supermarket-sector-accelerate-to-net-zero

i

3

11

3

.(2023) Christoph Brouwers: "The market penetration of CO2
technology will definitely continue in many refrigeration
applications in the future." Available at: https://www.euroshop-
tradefair.com/en/Media_News/EuroShop_mag/Especially_in_
the_field_of _%E2%80%8B%E2%80%8Bsupermarket_refrigeration
there_lies_significant_saving_potential

11

©

International Institute of Refrigeration and the Centre for
Sustainable Cooling. 2023. Three degrees of change: Frozen food
in a resilient and sustainable food system. Available at: https:/
www.sustainablecooling.org/wp-content/uploads/2023/11/The-
Tgfree-Degrees-of—Change Summary-Report_November-2023.
par

120. The Carbon Trust. 2025. Big changes in store: How can the
global supermarket sector accelerate to Net Zero?. Available at:
https://www.carbontrust.com/our-work-and-impact/guides-
reports-and-tools/big-changes-in-store-how-can-the-global-
supermarket-sector-accelerate-to-net-zero

43


https://www.coolingpost.com/world-news/significant-price-rise-for-higher-gwp-refrigerants/
https://www.coolingpost.com/world-news/significant-price-rise-for-higher-gwp-refrigerants/
https://climate.ec.europa.eu/document/download/08ac662a-6582-4379-8d1e-0fb0048c5fa7_en?filename=Excerpt_Price%20monitoring%20Q2%202024_remake%20%28003%29.pdf
https://climate.ec.europa.eu/document/download/08ac662a-6582-4379-8d1e-0fb0048c5fa7_en?filename=Excerpt_Price%20monitoring%20Q2%202024_remake%20%28003%29.pdf
https://climate.ec.europa.eu/document/download/08ac662a-6582-4379-8d1e-0fb0048c5fa7_en?filename=Excerpt_Price%20monitoring%20Q2%202024_remake%20%28003%29.pdf
https://climate.ec.europa.eu/document/download/08ac662a-6582-4379-8d1e-0fb0048c5fa7_en?filename=Excerpt_Price%20monitoring%20Q2%202024_remake%20%28003%29.pdf
https://www.carrierenterprise.com/hvac-news/how-to-prepare-for-the-hfc-phasedown#:~:text=A%20Matter%20of%20Supply%20and,recovering%20from%20the%20effects%20today
https://www.carrierenterprise.com/hvac-news/how-to-prepare-for-the-hfc-phasedown#:~:text=A%20Matter%20of%20Supply%20and,recovering%20from%20the%20effects%20today
https://www.carrierenterprise.com/hvac-news/how-to-prepare-for-the-hfc-phasedown#:~:text=A%20Matter%20of%20Supply%20and,recovering%20from%20the%20effects%20today
https://www.carrierenterprise.com/hvac-news/how-to-prepare-for-the-hfc-phasedown#:~:text=A%20Matter%20of%20Supply%20and,recovering%20from%20the%20effects%20today
https://www.theconsumergoodsforum.com/press_releases/consumer-goods-industry-announces-initiatives-on-climate-protection/
https://www.theconsumergoodsforum.com/press_releases/consumer-goods-industry-announces-initiatives-on-climate-protection/
https://www.theconsumergoodsforum.com/press_releases/consumer-goods-industry-announces-initiatives-on-climate-protection/
https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/2018-CGF-Resolutions-and-Commitments.pdf
https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/2018-CGF-Resolutions-and-Commitments.pdf
https://www.theconsumergoodsforum.com/wp-content/uploads/2017/11/2018-CGF-Resolutions-and-Commitments.pdf
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/the-climate-action-pathway-
https://www.theconsumergoodsforum.com/environmental-sustainability/net-zero/
https://www.theconsumergoodsforum.com/environmental-sustainability/net-zero/
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/the-climate-action-pathway-for-net-zero-cooling
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/the-climate-action-pathway-for-net-zero-cooling
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/the-climate-action-pathway-for-net-zero-cooling
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/the-climate-action-pathway-for-net-zero-cooling
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/the-climate-action-pathway-for-net-zero-cooling
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/the-climate-action-pathway-for-net-zero-cooling
https://www.sustainablecooling.org/wp-content/uploads/2023/11/The-Three-Degrees-of-Change_Summary-Re
https://ctprodstorageaccountp.blob.core.windows.net/prod-drupal-files/2023-12/Cooling%20supplier%20report.pdf
https://ctprodstorageaccountp.blob.core.windows.net/prod-drupal-files/2023-12/Cooling%20supplier%20report.pdf
https://ctprodstorageaccountp.blob.core.windows.net/prod-drupal-files/2023-12/Cooling%20supplier%20report.pdf
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/big-changes-in-store-how-can-the-global-supermarket-sector-accelerate-to-net-zero
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/big-changes-in-store-how-can-the-global-supermarket-sector-accelerate-to-net-zero
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/big-changes-in-store-how-can-the-global-supermarket-sector-accelerate-to-net-zero
 https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.euroshop-tradefair.com/en/Media_News/EuroShop_mag/Especially_in_the_field_of_%E2%80%8B%E2%80%8Bsupermarket_refrigeration_there_lies_significant_saving_potential
https://www.sustainablecooling.org/wp-content/uploads/2023/11/The-Three-Degrees-of-Change_Summary-Report_November-2023.pdf
https://www.sustainablecooling.org/wp-content/uploads/2023/11/The-Three-Degrees-of-Change_Summary-Report_November-2023.pdf
https://www.sustainablecooling.org/wp-content/uploads/2023/11/The-Three-Degrees-of-Change_Summary-Report_November-2023.pdf
https://www.sustainablecooling.org/wp-content/uploads/2023/11/The-Three-Degrees-of-Change_Summary-Report_November-2023.pdf
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/big-changes-in-store-how-can-the-global-supermarket-sector-accelerate-to-net-zero
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/big-changes-in-store-how-can-the-global-supermarket-sector-accelerate-to-net-zero
https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/big-changes-in-store-how-can-the-global-supermarket-sector-accelerate-to-net-zero

_enviro.nme.ntal 62-63 Upper Street, London, N1 ONY, UK
Investlgatlon ela-international.org
agency +44 (0)20 7354 7960





