


















➢

▪

▪

▪

▪











➢

➢

▪

➢



➢

•

➢

•

•

•

•

➢

•

•





•

•

•

•

•

•

•

•



•

•

•

•

•

•



➢

➢

➢

➢





•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•







➢

➢

▪

▪

➢

➢

https://www.coldchainfederation.org.uk/cold-chain-net-zero-project/


➢

➢

➢



•

•



•

•

•

•

•





Meeting the world’s shared climate and social goals

PARIS CLIMATE
AGREEMENT

UN 
SUSTAINABLE

DEVELOPMENT
GOALS

KIGALI 
AMENDMENT

CLEAN 
COLD-CHAIN

PATHWAYS TO NET-ZERO COLD-CHAINS



Professor Phil Greening
Prof. Judith Evans Dr Natalia Falagán

Dr Xinfang Wang

Professor Toby Peters

Dr. Bing Xu

London South Bank University

Refrigeration systems
Cold-chain

University of Birmingham

Energy Systems 
Policy

Cranfield University

Postharvest Management

Heriot-Watt University

Logistics
Business Models

Dr. Kumar Debnath

A COLLABORATIVE TEAM FROM LEADING UK RESEARCH INSTITUTES

Prof. Graeme Maidment Prof. Leon Terry

Dr Dhanan Utomo

PATHWAYS TO NET-ZERO COLD-CHAINS

Meeting the world’s shared climate and social goals



We have built a portfolio of projects across cold-chain research and bottom-up, needs driven 
system approaches in both developed and developing markets. 

It includes

• design for mass scale COVID-19 vaccination; 

• the new Africa Centre of Excellence for Sustainable Cooling and Cold-chain;

• a new UK-India Centre of Excellence for  Postharvest Management and clean cold-chain;

• a whole systems “farm to customer fridge” approach to deliver a clear industry-led 
pathway to achieve the UK's net zero 2050 target whilst maintaining food security and 
affordability and supporting economic opportunities. 

Given the global nature of cold-chains, these programmes all work closely together.

£5.5M of UK grant funding

Similar level of funding from in-country partners in Indi and Africa

A SERIES OF INTERLINKING PROJECTS
PATHWAYS TO NET-ZERO COLD-CHAINS
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PATHWAYS TO NET-ZERO COLD-CHAINS

Net-zero cooling is reducing GHG cooling emissions from 

energy use (i.e. indirect emissions) and refrigerant leakage 

(i.e. direct emissions) during operational life of products 

(excluding resource extraction, manufacturing, end of life 

decommissioning) to as close to zero as possible and any 

remaining GHG emissions (direct and indirect) would be 

balanced with an equivalent amount of carbon removal.

• Minimise the demand for artificial cooling 

• Making use of natural, renewable, and waste energy 

resources, 

• Using energy efficient technologies that avoid refrigerants 

high global-warming-potential (GWP)

• Taking a circular economy approach to design, 

manufacturing, deployment, operation and end of life 

decommissioning

PATHWAYS TO NET-ZERO COLD-CHAINS
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WHOLE SYSTEM ASSESSMENT
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AFRICA CENTRE OF EXCELLENCE IN SUSTAINABLE COOLING AND COLD-CHAIN

• Help least-served communities work in partnership with 

industry and academia to reduce food loss and increase 

access to cooling; key to many basic societal services 

and needs.

• Provide the skills and encouragement to young people 

to access exciting careers in fast-growing global sectors. 

• Deliver industry the right environment, sales channels 

and support for the development; demonstration and 

marketing, and installation and maintenance of new 

technologies

• We will create the fit-for-market step-change pathways 

to net zero cold-chain and cooling

Underpinned with £multi-million public sector investments by 

the Governments of UK and Rwanda, scheduled to open in 

2022 with its own 96-acre campus in Kigali, Rwanda, hosted by 

the University of Rwanda. 



Post-harvest handling, storage, quality, process and packing zone with: Off-grid mobile
pre-cooling; Controlled Atmosphere systems; Refrigerated storage; Precision Cooling for
soft fruit and perishable crops (blast chilling/vacuum coolers); Hydrocooling; Ripening
Rooms; Sustainable packaging; modified atmosphere packaging.

Distribution, Cold-Chain and Logistics Zone with: Ice-production; Zero-emission
transport refrigeration; PCMs and small-scale rechargeable cooling boxes; Zero-
emission refrigerated transport as well as retail display, professional and domestic, etc.

Energy and Energy Storage Centre with: Integrated thermal systems; waste heat to

cold (sorption cooling); Thermal storage (phase change materials).

Data and Digital Transformation Needs assessment tools, data capture and use

monitoring, virtual models, electronic trading and fulfilment platforms.

Business Start-Ups, and Incubation Suite with: Design service, business models market

engagement and finance, export distribution network.

Quality control and Certifications Centre addressing: Codes and Standards; Setting

quality thresholds for retail sector and export markets; Food safety.

Other areas – vaccine and health, retail domestic.

SOME OF THE EXAMPLE AREAS
PATHWAYS TO NET-ZERO COLD-CHAINS
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✓ Access to test and development equipment, and technology

demonstration in the field.

✓ In-market capacity building and skills development to

support uptake of best practices and technology

deployment and maintenance

✓ A business incubator with full-service training, business

model design and support, skills development and

innovation support.

✓ Sustainable low-carbon, packhouse and logistics design

services.

✓ International certifications advisory services to increase

market opportunities and qualify in-country service

providers.

✓ Research programmes on future-proof, localised solutions

for food loss reduction and increased farmer income.

OPPORTUNITIES FOR BUSINESS
PATHWAYS TO NET-ZERO COLD-CHAINS
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UK – PATHWAYS TO ZERO EMISSION COLD-CHAIN

Two projects – 18 month and 4 years

Update and add to current information on energy usage 
and CO2e emissions

• Benchmark the existing cold chain (chilled and frozen) 
and provide robust evidence based data on emissions 
in 2020

• Forward predict emissions to 2050 based on a 
business as usual scenario

• Evaluate future cold-chain energy consumption 
demands (technical + non-technical), on UK energy 
strategies

Systems approach to cooling 

• Using digital twins, develop a pathway(s) to a 2050 
net zero food 

Energy & Cooling Requirements and 
Boundary Conditions

System Design and 
Decarbonization 

Strategies

Logistics and System 
Efficiencies

Product Flow and 
Post-Harvest 
Management

Pathways to Impact
Behaviour, services, technology, policy, 

finance, skills, etc

Optimise

PATHWAYS TO NET-ZERO COLD-CHAINS
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SCC

Objectives:

• Benchmark the existing cold chain 
(chilled and frozen) and provide robust 
evidence based data on emissions in 
2020

• Forward predict emissions to 2050 
based on a business as usual scenario 
considering predicted/known changes 
in population, climate and legislation

• Assess available options to improve (TRL 
>=TRL7)

• Assess new options (TRL4-6)

• Develop a pathway(s) to a 2050 net zero 
food 

Supporting partners include:
AMDEA (The Association of Manufacturers of 

Domestic Appliances)

BFFF (British Frozen Food Federation)

Bitzer

CCF (Cold Chain federation)

CFA (Chilled Food Association)

Danfoss

Dawson Group

FDA (Food and Drink Federation)

FES (Foodservice Equipment Association)

FETA (Federation of Environmental Trade 

Associations)

Flexible Power Systems

Hubbard

IOR (Institute of Refrigeration)

Star Refrigeration

U4E (United for Efficiency)

UNEP (UN Environment Programme)

WAVE Refrigeration

PATHWAYS TO NET-ZERO COLD-CHAINS

Meeting the world’s shared climate and social goals



NET ZERO COLD CHAIN
• Update and add to current information on energy usage and 

CO2e emissions

• Assess cooling (chilling and freezing) needs of fresh produce to 
maintain quality and safety

• Evaluate future cold-chain energy consumption demands 
(technical + non-technical), impact on UK energy and peak 
electricity demand

• Systems approach to cooling

• Areas of intervention considering available energy and thermal 
resources, emission targets, cost and other commitments

• Four integrated measures covering societal, technical, 
operational and economic perspectives: 

1) Reduce: Reducing the need for cooling, ensuring optimal 
conditions for food

2) Shift: Transitioning to more sustainable technologies and 
working fluids and taking different approaches to cooling

3) Improve: Enhance equipment and operation efficiency

4) Aggregate: synergies within the cold-chain to better 
integrate different cooling demands into single system

PATHWAYS TO NET-ZERO COLD-CHAINS
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LOGISTICS & SUPPLY CHAINS MODELLING PROJECTS

• Building several digital twins to to analyse a variety of scenarios (e.g. 

technology, logistics and policy interventions), before testing them in 

reality, reducing risks and cost  

Image source: https://www.flaticon.com/

Outputs: 

Answering questions 

such as:

• Location planning

• Technology 

requirement

• Energy 

requirement

• Distribution 

strategy

Data inputs 

such as:

• Production 

yield

• Demand 

pattern

• Spatial 

distribution 

of the agents

Digital twin
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