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@gggt,ﬁ:gab'e Food saved is as important as food produced

Ensure Safe
& Nutritious
Food for All

Access to
Food

' CLEAN

COLD-CHAINS

Shift to Sustainable
Consumption Patterns

Boost Nature Positive
Production

Advance Equitable
Livelihoods

Build Resilience to
Vulnerabilities, Shocks &
Stresses

Help preserve food & its safety
Maintain food’s nutritional value
Reduce food loss

Efficient use of farming inputs
Reduce food loss

Additional income fosters more sustainable practices
Supports local circular economy efforts

Increase farmers’ incomes
Mainstream gender equality and youth employment
Reduce food access and income inequality

Stabilise food supply
Increase supply chain resilience
Contain changes in food prices
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How do you create the local and global “field to fork” connectivity to nutritiously feed 10bn people from
hundreds of millions of small-scale farmers whose livelihoods and well-being are often dependent on only
1-2 hectares, as well as ensure they are climate change adaptation ready and resilient .... sustainably
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The Exam Question

Cold-chain not cold storage

Farm to fork (produce)

Carbon impact throughout the supply-chain - Direct (refrigeration) and
Indirect (energy-use (focus on thermal)) - new processes (o include efficient and clean assels
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arm atm-wh) Economic value (INK)
- Mobile money (IT enabled value creations) m

Fork to farm (flow of money and information)
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({ Sl Covid-19 — a new, urgent cold-chain challenge

, Cooling

How do we rapidly immunise 70%+ of the population?
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Can we deliver lasting legacy?
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e Whole System Assessment of Cooling and Cold-Chains

Inputs Interactions, Planning & Calculation Interventions & Levers

Cooling needs
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Technology
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Goals & Commitments

Policy

Finance
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Community Cooling Hub
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Heat thermal storage
Waste for bio-energy (deying. hot water etc)
o ez _—
Outreach
shelter
AC & Shelter
Climate-conmrolied
cultivation & Geeenhouses
Seed storage Domestic food
cooling
Food
processing
School mid-day
\_Qf Arimal shelter meal cooling
Food milk chilling & 0!‘ Public healthcare
Mm facllity cooling
Ufeboat & emergency
* cold storage
. Cold storage for Cold storage for
food waccines
—— @ o
Mobile/outreach
- animal
MM‘VR weccination and
5) other veterinary
Local temperature % services
\l/ g that Mobile/outreach
Outreach Pre-Cooling S Vaccine can
e * withstand 48°C vaccimation
ﬁ © Toby Peters, Leyla Sayin

© Toby Peters, University of Birmingham



» o Centre f . . .
£ Sustainable Powering Cooling Sustainably

Using a systems approach to sustainable cooling and cold-chains

Key Inter (1) Reduce, (2) Aggregate, (3) Shift & Improve
Energy
Lo Sterilisation
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Solar PV
Ly e
? Hot water
‘ Agriculture
Wind Seed storage
Pre-cooling
Produce refngeration & transport
Food processing
Animal vaccine refngeration &
Beomass & organic waste Power U’m
| Stomge) Space cooling for livestock comfort
Pr— & productivity
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B ‘ Domestic & commercial food
coou;mu B ) / refngeration
Buildings
f; E Space cooling for human comfort
and productivity
Waste hestcold a Health
o ® h Vaccine/Blood/Medicine
f’;’\ refrigeration & transport
\J { 1 R Transport
o Public & private

Key intervention areas: How we..

MOVE & STORE COLD
USE/MANAGE COLD
FINANCE & REGULATE COLD
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Community Cooling Hub

Agriculture

Post-harvest

Community Cooling Hub

Social

Decreased poverty
Reduced food loss

Improved access to vaccines, blood, medicines

Improved inclusivity and gender equality
Reliable energy access
Community resilience
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Economic

Increased market connectivity
Reduced energy cost
Increased disposable income
Increased productivity
Increased job and investment opportunities
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Environmental

Reduced emissions

—> SDG 2: Zero hunger

SDG 5: Gender equality
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1‘ “—>»| SDG 10: Reduced inequalities
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1‘ | “—»| SDG 3: Good health & well-being
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@,,3, SDG 11: Sustainable cities &
| I communities
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1\ SDG 12: Responsible
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g consumption & production
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SDG 1: No poverty

SDG 8: Decent work & economic |
growth

SDG 13: Climate action

Reduced waste Yot
e Kigali Amendment
Improved air quality
\ Paris Agreement
Rural cooling needs Needs Aggregation Outcomes Linkages to goals, targets, commitments
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UK Academic Co-Investigators

ACES

' Africa Centre of Excellence for
Sestalnable Cooling and Cold-chain
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Holistic, needs-driven process to deliver the key interventions and levers for sustainable cooling
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Harvesting
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Precooling Food manufacturer J
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Food producers
Farmers, fishers, processors, —<
manufacturers

Processing / Packing

Research v
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Business Sl N !
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Distribution Centre
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Retailers ( N

Supermarkets, stores, —-< R
restaurants, hotels etc Refrigerated transport
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Retail & catering outlets
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Domestic refrigeration

Data —
. Technology Choices Business Models Skills Finance and Policy
baseline and needs
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Benefits to Society

Decreased poverty
Reduced food loss
Improved access to vaccines, blood,
medicines
» Improved health & safety
Improved health, improved natural habitat and Lower mortality rates
ecology, decreased environmental risk, less Improved inclusivity & gender equality
degraded environmaent New businesses and jobs
Reliable energy access
Community resilience

© Toby Peters, University of Birmingham



f’a Tackle interconnected global challenge: food loss and
v access to cold-chain and cooling

f’a World-leading Government,  Academic,
C t f » Industry, Community and NGO collaboration
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S u Sta I n a b I e (“ 'a Solution demonstration, applied research
» and teaching in key strategic locations
B

Cooling .
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Q Q New revenue for farmers, increasing rural jobs and
empowering women in agriculture
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™ Food cold-chains integrated with other cold-dependent
services such as vaccines

PATHWAYS TO SUSTAINABLE COLD-CHAINS

Meeting the world’s shared climate and social goals

Toby Peters Professor in Cold Economy, co-Director Centre for Sustainable Cooling, University of Birmingham

Visiting Fellow, University of Cambridge, Dept of Engineering

Visiting Professor, Heriot-Watt University and Kyushu University
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