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ach year, one-third of
the total food for human
consumption is either lost
or wasted even as millions
worldwide experience food insecurity.'
Similarly, over 25 percent of vaccines
are wasted each year while millions
die from vaccine-preventable illnesses?
Sustainable cold chain infrastructure
can significantly reduce post-harvest

food loss and vaccine wastage, and

deliver social and climate benefits.
However, acknowledging the need for
cold storage alone does not ensure
food security or access to vaccines,
and must be supported by policies
and resources, including technologies.®
Cooperation among G20 countries on
cold chains can help coordinate the
policies and resources necessary to
advance food security, public health,

and climate change mitigation.
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t the beginning of
2022, approximately 828
million people (nearly

10 percent of the
global population) were affected by
hunger,* and 2.3 billion people suffered
moderate to severe food insecurity.®
As the global population grows to
a projected 9.8 billion in 2050 and
incomes grow across the developing
world, overall food demand is
projected to increase by more than 50
percent.® To feed a global population
of this size, about 593 million hectares
of land (twice the size of India) would
be required.” Agriculture already uses
almost half of the world’s vegetated
land, and agriculture and related land-
use change generate one-quarter
of annual greenhouse gas (GHG)

emissions.®

While the world grapples with the
challenges of feeding a growing global
population, one-third or 1.3 billion
tons of food produced for human
consumption is wasted or lost each
year,® accounting for up to 10 percent
of the total anthropogenic climate
emissions from 2010-2016."° Lack of
adequate cold chains is responsible
for 9 percent of lost production

of perishable foods in developed

countries and more than 17 percent
of the same in developing countries.’
The total cost of food waste is US$936
billion per annum and could reach

US$1.5 trillion by 2030.

Most vaccines need to be transported
and stored at temperatures between
2-8°C at all times, and this is particularly
challenging in hotter temperatures and
last-mile deliveries.”™ Vaccine wastage
due to inadequate cold storage results
in a cost of US$34.1 billion per year.™
An estimated 20 percent of targeted
health facilities in countries supported
by Gavi, the Vaccine Alliance, still
lack cold chain. Where there is
cold chain equipment, 20 percent
is broken and 50 percent is poor-
performing or of the older generation.'
These failings become more serious
during a pandemic, where significant
proportions of, or the entire, population

needs to be immunised.

The ability to effectively and efficiently

feed the global population and
protect global public health in an
escalating climate crisis (increasing
hot temperatures and heat extremes)'®
depends on a robust sustainable cold
chain. Sustainable cold chains protect

food and health security and provide
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multiple co-benefits, including jobs and
a healthy workforce, income streams,
economic development, reduction of
energy consumption, and mitigation
of, as well as adaptation to, the climate
crisis. Developing an integrated and
sustainable cold chain infrastructure
across G20 nations and trading
partners can help reduce post-harvest
food losses, provide safe vaccine
storage that reduces vaccine wastage,
and help accelerate the adoption of
the Paris Climate Agreement while
attaining the broader goals of the 2030

development agenda.

Greening cold chains
presents a significant
climate mitigation
opportunity

The food cold chain is responsible
for around 4 percent of the total GHG
emissions, including emissions from
cold chain technologies and from
food loss and waste due to lack of
refrigeration.’”” Post-harvest food loss
and waste is also one of the largest
contributors to methane emissions, a
super climate pollutant that is about
81 times more potent than carbon
dioxide over a 20-year period,'® and
is responsible for nearly 45 percent of

current net warming.’ Food and green

waste comprise 44 percent of the
total global waste,?® resulting in about
20 percent of total anthropogenic
methane emissions?' and 50 percent
of total emissions from the entire food

system.??

Four percent of post-harvest transit,
storage, and retail processes in
developing countries is the result of
food waste.?® In India, for example,
only 4 percent of fresh produce is
covered by cold chain facilities, as
compared to 70 percent in the UK.
The National Centre for Clean Cold-
Chain Development India estimates
that there is a gap of 3.28 million tons

between required and available cold

storage.?®

Reducing post-harvest food loss
through the introduction of cooling
along the agriculture value chain
presents an opportunity to advance
methane mitigation, which is the best
and fastest strategy to avoid crashing
through the 1.5 Paris Agreement
guardrail.?®®  Pursuing all methane
mitigation measures this decade can
avoid nearly 0.3°C of warming by the
2040s and slow down warming by 30
percent; it is the only known way to

slow near-term warming.?”
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While it is important to develop robust
and sustainable cold chains, it is also
necessary to ensure that the cold
chains minimise climate emissions.
Emissions from the food cold chain
are set to rise significantly as new
cooling-related infrastructure comes
online in developing countries.?®
Improved cold chain infrastructure can
mitigate 19-21 GtCO,e by 2050 while
improving food security and increasing
farmer incomes.?® When paired with
the decreasing costs of renewable
energy, reducing food loss and waste
through technically-viable and publicly-
supported sustainable cold chain

management is a no-regret option.*

The Intergovernmental Panel on
Climate Change (IPCC) has confirmed
that reaching zero GHG emissions
requires “deep reductions” in carbon
dioxide and methane.?' Developing
sustainable, solar-powered, energy-
efficient, and Kigali Amendment-
compliant cold chains supports the
circular economy and is critical for

climate and food security.

Sustainable cold chains

positively impact economics
and the quality of food while
improving public health

Sustainable cold chains can improve
access to affordable, nutritious, and
safe food while minimising both
environmental and climate impacts and
providing optimal returns to farmers
and others in the cold chain, including
but not limited to, equipment operators,

service providers, and consumers.

The proportion of costs shared by
stakeholders in the produce supply
chain, from farmers to retailers, is
skewed towards the retailer. Typically,
the price at which the produce is sold
to the retailer is 120 percent more
than the price the farmer receives.®
Policies that directly reduce post-
harvest food losses by increasing cold
chain efficiency, market connectivity,
and sustainability can improve farmers’
incomes and ensure climate and food

security.

Reducing losses through minimising
post-harvest food loss and waste

also increases farmers’ incomes. In
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developing countries, food loss was
estimated to reduce incomes by at least
15 percent for 470 million smallholders,
farmers, and downstream value chain
actors.®® More efficient cold chain
management and expanded market
connectivity can enable farmers to
optimise the production value of their

goods.3

According to the World Bank, in India
alone, annual food losses cost the
economy US$13 billion in losses.®
In contrast, the market potential and
investment opportunity in the country’s
cold chain and refrigeration sector will
be US$29 billion by 2038. Meanwhile,
investments in the cold chain sector

can potentially create 1.7 million jobs.3¢

Cold chains also play a crucial role in
delivering safe and quality foods to end
consumers by extending the holding
life of perishable products. By ensuring

a robust food supply chain that extends

the reach of nutrition to underserved
regions, the cold chain helps reduce
malnutrition and the health, social, and
economic consequences of unhealthy

diets.%”

Cold chains are also able to ensure
food security by reducing food price
inflation. Refrigerated storage and
cold chains overcome seasonal food
supply shortfalls and dampen price
fluctuations. This is of particular
importance in communities at high risk
of poverty and hunger, where 40-50
percent of incremental income is spent

on food.3®

G20 countries would benefit from a
coordinated and integrated approach
to greening cold chains that advances
food security, public health, and can
help countries reach net zero and
sustainable developmental goals by

2030.
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iven that the G20
includes the world’s
top food producers?®®
and exporters,*°
it is strategically
positioned to optimise the benefits of
sustainable cold chain management

globally.

The G20 can contribute to slowing
the near-term rate of warming and
improving food security and global
health by coordinating food cold chain
policies among member countries.
Recognising this, in 2015 at the G20
Leaders’ Summit in Antalya, Turkey, the
G20 emphasised the need to prioritise
reduction of food loss and waste.
The G20 agriculture ministers, in their
communique,  highlighted  several
initiatives on sustainable cooling that
led to reduced food loss and waste.*?
These initiatives could serve as
building blocks for coordinated action
on sustainable cold chain management

(see Table 1).

In addition to the collective action
taken at the international level, some
G20 countries are already developing
sustainable cold chain initiatives. For
example, India is working to reduce
or avoid GHG emissions in the retail
sector through sustainable cooling
technologies that use renewable
energy.** France is also leading
implementation of solar-powered cold
rooms in two Senegalese ports, where
access to cold storage will serve to
reduce food loss and improve income

for fishers.*

The G20 should call on international
and national initiatives to mobilise
resources and expertise towards
coordinated action on sustainable cold

chain development.
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ood security, climate
change, health, energy, and
sustainable development

have been major priority
issues for the G20 in recent years.
Numerous declarations and initiatives
call for, inter alia, national and
cooperative action in these areas,
recognising the importance of capping
global  temperature increase at
1.5 ,%,% taking fast action on methane
reductions,* and scaling up measures
to enhance energy efficiency.® G20
leaders have also worked to reduce
the negative impacts of agricultural
production to ecosystems,* address
land degradation, and transform the
role of cities in accelerating climate
solutions to slow the rate of global
warming, build resilience, and enable
the transition towards clean and
sustainable energy.®® Table 2 lists
elements in prior G20 agreements that
lay the foundation for immediate action
to strengthen sustainable cold chains

and food corridors.

Direct financing in line with the Food
and Agricultural Organization (FAO)
Technical Platform on Food Loss
and Waste and the Committee on
World Food Security’s Principles for

Responsible Agricultural Investment

The G20 should explicitly commit to
build upon previous agreements that
support food security and climate
objectives by collectively directing
financial resources in line with the
recommendations of the FAO Technical
Platform on Food Loss and Waste
and the Committee on World Food
Security’s Principles for Responsible

Agricultural Investment.

Following the leadership of the G20
through the Action Plan on Food
Security and  Sustainable  Food
Systems, FAO and the International
Food Policy Research Institute
established the Technical Platform
on Food Loss and Waste in 2015
to facilitate information-sharing
and discussions on optimising food
systems to reduce food loss and

waste.>

The Global Agriculture and Food
Security Program (GAFSP), which
supports the implementation of the
Committee on World Food Security’s
Principles for Responsible Agricultural
Investment, was launched by the
G20 in 2010. Since then, GAFSP has
accumulated US$2 billion in financing.5?
G20 governments can commit to

continuing support for GAFSP to

12
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encourage the implementation of the
Principles for Responsible Agricultural
Investment and to expand the
development of a sustainable cold

chain network.

The Committee on World Food
Security published the Principles for
Responsible Investment in Agriculture
and Food Systems (CFS-RAI) in 2018
and recognised that responsible
investment in agriculture and food
systems contributes to food security
by increasing sustainable production
and productivity of food, reducing food
loss and waste, and enhancing food
utilisation through access to energy
and technology. *® Through leveraging
successful investment platforms such
as the GAFSP, G20 countries can
accelerate implementation of the CFS-
RAI, improve cold chain infrastructure
and energy supply, and support
capacity-building for actors in the
cold chain, particularly in developing

countries.

Encourage and support the adoption
of national action plans in line with
the recommendations of the FAO
Technical Platform on Food Loss and
Waste, and the G20 Action Plan on

Food Price Volatility and Agriculture

The G20 can further encourage and
support member countries to adopt
integrated national and regional
cold chain policies, in line with the
recommendations of the FAO Technical
Platform on Food Loss and Waste®
and G20 Action Plan on Food Price
Volatility and Agriculture.’® Countries
should be supported with financing,
capacity-building, and access to
information in the Agricultural Market
Information System (AMIS), developed
by the 2011 G20 Action Plan on Food

Price Volatility and Agriculture.®®

To address climate change and food
security and strengthen international
policy coordination and to enhance
confidence in international markets and
respond to food crises more efficiently,
the G20 established the AMIS platform.
AMIS can be further strengthened
by integrating considerations of the
near-term climate emergency, and
drawing explicit linkages between cold
chain management, energy efficiency,
food loss and waste, and methane

mitigation.

Some G20 governments are already
working with the Technical Platform
on Food Loss and Waste to implement

national and regional policies and

RECOMMENDATIONS TO THE G20
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plans, such as Argentina’s National Plan
for the Reduction of Food Loss and
Waste 2030,%” the United States Food
Loss and Waste 2030 Champions,®®
and the European Citizens’ Panel on
Food Waste.*® With the guidance of the
Technical Platform, G20 governments

can ensure that the benefits of their

investments in sustainable cold chains
are maximised. Such plans can be
strengthened by recognising the work
already undertaken under the Kigali
Amendment of the Montreal Protocol
and its implementing bodies, and
by coordinating integrated cooling

strategies for the food sector.
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hrough financing platforms,
technical support, and
encouraging national
action plans, the G20 can
build upon the initiatives in Table 1, and
coordinate collective action to green
cold chains. Stronger coordination on
cold chains can mitigate the near-term

climate and food security impacts of

post-harvest food losses due to the
compounded contribution of energy,
agriculture, transportation, and building
sectors. It can also support capacity-
building and innovation in cold chain
sectors and advance a just transition
to renewable energy sources through
high-efficiency, renewable-powered

cold chain infrastructure.

Attribution: Vibha Dhawan et al., “Greening Cold Chain Infrastructure to Develop Global Food Corridors:
Accelerating the Achievement of the 2030 Agenda,” T20 Policy Brief, July 2023.
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Annex:

Table 1: Summary of Initiatives from the G20 Agriculture Ministers
Communique (2015)
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Following the leadership of the G20 through the Action Plan on Food
Security and Sustainable Food Systems, FAO, and the International
Food Policy Research Institute established the Technical Platform on
Food Loss and Waste in 2015 to facilitate information-sharing and
discussions on optimising food systems to reduce food loss and

FAO Technical waste.®® The Technical Platform supports several projects, including

Platform on ' implementation of Argentina’s National Plan for the Reduction of

el Loes aine Ongoing Food Loss and Waste 2030,%' the United States Food Loss and

Waste Waste 2030 Champions,®? and the European Citizens’ Panel on Food
Waste.5®

The Technical Platform has generated several reports, including
regional overviews on the state of food security and nutrition in Asia
and the Pacific,% and Europe and Central Asia,®® which highlight the
importance of cooling to avoid food waste.

The Committee on World Food Security is an international and
intergovernmental platform that aims to eliminate hunger and
malnutrition through policy convergence/coherence globally.

Its programme of work for 2020-2023 includes improving the
understanding of agroecological and innovative approaches in
addressing food system challenges, ensuring food security, and
addressing other problems, like climate change and biodiversity.¢”

The CFS produced the CFS-RAI and policy recommendations
on Food Losses and Waste in the Context of Sustainable Food
Systems. RAI Principle 1 recognises that responsible investment
in agriculture and food systems contributes to food security by
CFS-RAI ) increasing sustainable production and productivity of food, reducing
Ongoing food loss and waste, and enhancing food utilisation through access
to energy and technology.®® The CFS’ policy recommendations on
food loss and waste include investing in infrastructure like storage
and processing facilities, reliable energy supply, and transport, and
supporting smallholder farmers access to knowledge, markets,
financial services, and logistics. The CFS also recommends that
states and subnational authorities improve coordination of policies,
strategies, and actions to reduce food loss and waste by optimising
policies and resources and seeking solutions to reduce waste that
ends up in landfills.®®

In 2021, G20 agriculture ministers affirmed the role of CFS-RAI
in engaging with smallholder farmers and supporting innovative
technologies.”
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GAFSP

G20 Action
Plan on Food
Price Volatility
and Agriculture

G20 Action
Plan on Food
Security and
Sustainable

Ongoing

Latest Project:

28 March 2023

Ongoing

Upcoming
Scheduled
Publications:

6 April 2023
4 May 2023
1 June 2023

6 July 2023

e 7

September
2023

5 October
2023

2 November
2023

7 December
2023

Food Systems Ongoing

(Antalya
Leaders’
Summit)

The GAFSP, a multilateral financing platform launched by the G20
in 2010, supports projects to build sustainable agriculture and food
systems in developing countries. Since then, GAFSP has pooled
US$2 billion in financing.”

The GASFP has supported several projects, including one in
Bangladesh to install a 700-litre milk refrigeration plant to ensure
that rural farmers can get their milk to the market.” Its latest project,
implemented by the International Fund for Agricultural Development
in Lao People’s Democratic Republic, seeks to improve market
access for Lao’s agricultural producers.”™

In the Action Plan on Food Price Volatility and Agriculture, the G20
committed to, among other things, improving agricultural production
and productivity to meet the growing demand for agricultural
commodities and to strengthen international policy coordination to
enhance confidence in international markets and respond to food
crises more efficiently.”

To that end, the G20 established the AMIS, which brings together
principal agricultural traders, assesses food supplies, and provides
a platform to coordinate policy action.” The AMIS regularly
publishes the Market Monitor on major developments in international
commodity markets.”®

At the G20 Summit in Bali in 2022, G20 leaders committed to further
strengthening the AMIS as a tool to enhance food security and
transparency in global food markets.”” The G20 Presidency, at the
G20 Joint Finance and Agriculture Ministers’ Meeting in October
2022, agreed to ask the FAO and the World Bank to share the results
of their exercise on mapping food insecurity to build on several
initiatives, including AMIS.™®

In adopting the action plan, the G20 recognised that improving

food security and sustainable food systems should be a global
priority. The G20 committed to prioritising prevention, recovery, and
redistribution of safe and nutritious otherwise wasted food, as well
as taking action to advance the objectives of the G20 Food Security
and Nutrition Framework. Further, the G20 welcomed the decision to
establish the Technical Platform on Food Loss and Waste.”
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G20 Food
Security and
Nutrition
Framework

Ongoing

Meeting of
Agricultural
Chief Scientists

Ongoi
(MACS) </

Platforms for

Agricultural

Risk

Management  Ongoing
(PARM)

The G20 Food Security and Nutrition Framework aims to increase
responsible investment in food systems, increase incomes and
employment in the food sector, and boost productivity sustainably
to expand food supplies. In the Framework Implementation Plan,
the Development Working Group on Food Security and Nutrition
recognised that food losses result from technical constraints, like
gaps in cooling infrastructure.®The Framework further recognises
that investment in production, storage, transport, and logistics can
expand markets and enable countries to deliver food to inaccessible
areas, contributing to national food policies.®

The MACs is comprised of governmental bodies responsible for
agricultural research and advice in G20 states. Based on the themes
identified by the G20 Presidency, MAC participants inform each
other of the relevant ongoing activities in their respective states and
identify relevant issues for joint action in the future.®

In 2015, the MACs launched the Collaboration Initiative on Food
Loss and Waste, which supports activities to reduce food loss and
waste, including establishing research platforms, raising awareness,
and conducting capacity building in G20 members. In 2022, it
entered into a project cooperation with Canada to study the impacts
of road conditions and altitudes on the quality of food along cold
chains.®

At the G20 Summit in Italy in 2021, MAC issued a communique
recognising the role of agricultural solutions in mitigating climate
change.®

The PARM was created in 2013 to provide technical support for least
developed countries and lower middle-income countries to integrate
agricultural risk management (ARM) into policies and investments
and build resilience in the agriculture sector.®®

PARM sets up facilities across priority regions to facilitate generation
and exchange of knowledge in ARM. PARM is currently focused on
capacity-building in Sub-Saharan Africa.?”
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Ongoing
through
cooperation
with the
European
Union (EU):

Tropical Developing

Agriculture capacities in

Platform (TAP) ~agricultural
innovation
systems:
scaling up
the Tropical
Agriculture
Platform (TAP)
Framework
(TAP-AIS
Project)

Voluntary

Guidelines

on the

Responsible

Governance Gl

of Tenure of . .

. . Revised in May

Land, Fisheries
2022

and Forests

in the Context

of National

Food Security

(VGGT)

Global Initiative

for Food Loss

and Waste Ongoing

Reduction

(SaveFood)

The TAP is a facilitation mechanism that aims to improve efficiency
and effectiveness of capacity development programmes and
knowledge sharing in the tropics and the sub-tropics.

The second TAP action plan (2018-2021) aimed to strengthen
agricultural innovation capacities by increasing country recognition
that agricultural innovation is important in their national strategic
plans and by encouraging investments in priority areas.®

Through the support of the EU, the TAP continues to do its work
under the Developing capacities agricultural innovation systems:
scaling up the TAP-AIS project. TAP-AIS works in Pakistan,
Cambodia, Colombia, Rwanda, and other developing countries.®°

The VGGT aims to improve tenure governance, recognising that

the eradication of hunger and poverty, and the sustainable use

of the environment depends on the access of communities to

land, fisheries, and forests. The Guidelines impose on states the
responsibility to ensure that tenure rights are respected under
national laws and that national laws on tenure rights are aligned

with a country’s international obligations. Further, the Guidelines
recommend that states establish frameworks to promote and uphold
responsible governance of tenure of land, fisheries, and forests.®®

In May 2011, political and business experts, and members of civil
society signed the declaration to save food, committing to finding
solutions to avoid food losses along supply chains, creating the Save
Food Initiative. The Save Food Initiative initially aimed to reduce food
loss and waste in industrialised countries through awareness-raising,
collaboration, and policy development.®

Since then, the Save Food Initiative has published guidance
documents to minimise food loss, including a report on how access
to energy can influence food losses that was published in 2016.
The report recognises that providing cooling and refrigeration is an
important tool to reduce post-harvest losses, particularly in tropical
and sub-tropical regions.®?

The Initiative also supports projects in developing countries, like a
regional technical cooperation project in Afghanistan, Bangladesh,
Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka to reduce
post-harvest losses in horticultural chains. The project pilots good
post-harvest management practice to improve quality and reduce
losses in prioritised traditional fruit and vegetable supply chains.®®
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Table 2: G20 agreements and initiatives that support sustainable cold

chain action

G20 Declaration Key Elements

G20 Agriculture
Ministerial Istanbul
Communiqué (2015)%

G20 Energy
Ministerial Meeting
Beijing Communiqué
(2016)*

G20 Energy Efficiency
Leading Programme
(2016)%

G20 Global Land
Initiative (2020)°

G20 Platform on
SDG Localization and
Intermediary Cities
(2021)%8

G20 Rome Leaders’
Declaration (2021)*°

G20 Matera
Declaration (2021)1%

G20 Bali Leaders’
Declaration (2022)1%!

Emphasise the need to prioritise reduction of food loss and waste

Recognise that food losses result from technical constraints,
including gaps in cooling infrastructure

Urge the UN Food and Agriculture Organization and the International
Food Policy Research Institute to establish an information-sharing
platform to reduce food loss and waste

Recognise that energy efficiency is a long-term goal that brings
multiple co-benefits

Adopt a cooperative approach in achieving energy efficiency

Take the lead in energy efficiency by improving energy efficiency in
the G20 through cooperation and support, particularly in the cooling
sector

Promote sustainable land management through, among other
things, sustainable agricultural practices, to maintain and enhance
ecosystem functionality

Promote greater common understanding on the role of cities and
rural-urban linkages in sustainable and inclusive post-Covid-19
recovery and climate action

Provide a collaborative space to build consensus on localising SDG
implementation and to strengthen city-to-city partnerships and rural-
urban linkages

Recognise the urgency of capping global temperature increases at
1.5

Enhance efforts towards sustainable consumption and production,
employing circular economy approaches, and supporting local
climate action

Acknowledge that methane mitigation can be one of the fastest,
most cost-effective ways to limit climate impacts

Promote circularity in food systems to adapt to and mitigate
climate change, improve global food trade, and reduce waste and
biodiversity loss, including through improved storage to reduce
post-harvest food loss and waste

Cooperate to sustainably produce and distribute food, ensure
that food systems contribute to climate change adaptation and
mitigation, including through accelerating efforts to reduce food
loss and waste.

Rapidly scale up clean power generation, including renewable
energy.
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