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United Against Food Loss and Waste; 
How to Accelerate the Global Movement

Toine Timmermans

Taipei, 14 June 2018

Drivers for change
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Food waste – latest estimate EU-28

• Equivalent of 20% of all produced food 
in EU

• 143 billion euros

• ~ 304 Mt CO2 eq (6% of total 
emissions of GHG in EU28%)

173 kg pro-capita 

food waste

FLW PROTOCOL
A multi-stakeholder effort to develop a global 

FLW Accounting and Reporting Standard

http://www.unmultimedia.org/radio/kiswahili/2012/01/
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State of Play: SDG 12.3 target and indicators

5

12.3

12.3.1 Food Loss

12.3.2 Food Waste

“…halve per capita global food 
waste at the retail and consumer 

levels.” 

“…reduce food losses along 
production and supply chains, 
including post-harvest losses.” 

“By 2030, … 

Food Loss Index- focuses 
on supply 

Food Waste Index- focuses 
on the demand end of the 
supply chain

Overall custodian: FAO

CGIAR – CCAFS Program Reducing FLW

 Program in the context of Climate Change 

Agriculture and Food Security (2016 – 2022)

 2017/2018 new Public-private Partnerships
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Modelling climate impacts of measures for food 

loss reduction

Comparing carbon impacts:
increase of food supply   

vs.   
added costs of loss-reducing measures

increasing cumulative carbon impact per kg product along the chain 
related to energy, fuel, packaging, etc.

Post-harvest measures for post-harvest food loss 

reductions

MODELLING CO2 IMPACTS OF FOOD PRODUCTION AND SUPPLY CHAIN

Jan Broeze, version 6 November 2017

CASE ....

Impacts are based on GER data, largely aligned with EcoInvent database

Geographical region (production)

North Africa, West and Central Asia

Geographical region (consumption)
Europe

Crop

Grapes

GLOBAL RESULT

TOTAL GHG IMPACT PER KG CROP

9.75
1.061 EXERGY ANALYSIS

CHAIN PRODUCT EFFICIENCY (KG SOLD/KG CROP)
0.59TOTAL GHG IMPACT PER KG SOLD IN RETAIL

16.46
1.790

Exergetic efficiency

Energy use (MJ)
CO2-equiv. Exergy inputs

(primary equivalent) emissions (kg)
(eMJ)

Agricultural production

Initial unit
1.00 kg crop

3.25

CO2 impact

0.55 kg CO2eq per kg harvested crop

0.550

Energy use

0 MJ per kg crop (primary energy equivalent)
0.00

Losses

11%

Postharvest handling and storage
product in

0.89 kg

Average number of hours at ambient conditions

0 hours

Ambient temperature

20 C

Average number of days in refrig. storage

1 days

0.01
0.001

0.01

Other energy use

0 MJ per kg product (primary energy eq.)

0.00
0.000

0.00

Losses

11%

Collection transport

Transport distance

30 km

Transport modality

Truck, small

0.22
0.014

0.22

Refrigeration in transport?

0

0.00
0.000

0.00

Primary processing and packaging
product in

0.79 kg

Losses

20%

Packaging steel

0 kg steel packaging per kg product

0.00
0.000

0.00

Packaging aluminium

0 kg aluminium per kg product

0.00
0.000

0.00

Packaging paper and board

0.057 kg paper and board per kg product

0.90
0.036

0.60

Packaging plastics

0.04 kg plastics per kg product

2.01
0.076

1.17

Packaging glass

0 kg glass per kg product

0.00
0.000

0.00

Transportation means (pellets, crates, etc.)

0.036 kg tarra per kg product

Processing and packaging energy use

0.07 MJ per kg product (primary energy eq.)

0.04
0.002

0.04

Average number of hours at ambient conditions

hours

Ambient temperature

20 C

Average number of days in refrig. storage

1 days

0.01
0.000

(Possibly international) transport
product in

0.63 kg

Transport 1 distance

0 km

Transport 1 modality

Truck, very larg 

0.00
0.000

0.00

Ambient (0), chilled (1) or frozen (2)?

1

0.00
0.000

0.00

Transport 2 distance

5000 km

Transport 2 modality

Truck, very larg 

5.19
0.302

5.19

Ambient (0), chilled (1) or frozen (2)?

1

1.04
0.060

1.04

Transport 3 distance

0 km

Transport 3 modality

Truck, very larg 

0.00
0.000

0.00

Ambient (0), chilled (1) or frozen (2)?

1

0.00
0.000

0.00

Distribution/processing/repackaging centerproduct in

0.63 kg

Losses

1%

Packaging steel

0 kg steel packaging per kg product

0.00
0.000

0.00

Packaging aluminium

0 kg aluminium per kg product

0.00
0.000

0.00

Packaging paper and board

0 kg paper and board per kg product

0.00
0.000

0.00

Packaging plastics

0 kg plastics per kg product

0.00
0.000

0.00

Packaging glass

0 kg glass per kg product

0.00
0.000

0.00

Adding water to processed product

0 kg water per kg product

Transportation means (pellets, crates, etc.)

0.036 kg tarra per kg product

Processing and packaging energy use

0 MJ per kg product (primary energy eq.)

0.00
0.000

0.00

Average number of hours at ambient conditions

hours

Ambient temperature

C

Average number of days in refrig. storage

1 days

0.01
0.000

0.01

Other energy use

0.1 MJ per kg product (primary energy eq.)

0.06
0.003

0.06

Distribution transport

product in

0.62 kg

Transport distance

100 km

Transport modality

Truck, large

0.20
0.012

0.20

Refrigeration in transport?

1

0.04
0.002

0.04

Retail

product in

0.62 kg

Average number of hours at ambient conditions

hours

Ambient temperature

C

Average number of days in refrig. storage

3 days

0.02
0.001

0.02

Other energy use

MJ per kg product (primary energy eq.)

0.00
0.000

0.00

Losses

5% percent

product sold

0.59

confirm regions

Reset

Reset

Reset

Reset

Reset

Reset

Potential measures

 Redesigning roles and processes in supply chains

 Reduce order lead times

 Create information transparency along supply chains

 Increase fresh product quality management

handling practices, temperature control, packaging, 
storage facilities

 Reduce time between harvest and processing

small-scale (pre)processing near location of production

 Processing of surpluses (shelf-stable products)

pasteurisation/sterilisation, freezing, drying, 
fermentation, ...
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Dual approach: estimate effects on food security 

& climate change impacts

Food security Climate change impact

Example: shelf life extension

Quantitative effect on food 
losses can be 
• measured (protocol)
• estimated (model)

Climate change impact of 
measures:

• energy
• packaging
• ...

v.s. 
additional production

Example: processing 

Processed surpluses/losses:
Fill in non-seasonal availability

Climate change impact of 
processing

v.s. 
non-seasonal import or intensified 
(greenhouse) production

Case: mobile cassava processing unit

Reject raw 

material

Processing

yield

Total 

yield

Product

Traditional 

processing

- 77% 77% gari

Village 

processing

- 90% 90% gari

Mobile 

factory

- 98% 98% Cassava 

flour

Central

Factory

30%

(estimate)

98% 69% Cassava 

flour

Challenge (Mozambique)
•collection transport > 48hrs
•postharvest physiological deterioration -> unpalatable and unmarketable for food/feed 

(destined for bioethanol)

Intended situation with intervention:
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REFRESH is funded by the Horizon 2020 Framework Programme of the European Union under Grant 
Agreement no. 641933. The contents of this document are the sole responsibility of REFRESH and 
can in no way be taken to reflect the views of the European Union

Resource Efficient Food and dRink for 
the Entire Supply cHain (2015 – 2019)

26 partners, 12 countries

Multi stakeholder platforms: the 
Netherlands, Germany, Spain, 
Hungary, China 

www.eu-refresh.org6/14/2018

The REFRESH Project

A central ambition of the REFRESH project is to develop a 
‘Framework for Action’ model that is based on strategic 
agreements across all stages of the supply chain (backed by 
Governments), delivered through collaborative working and 
supported by evidence-based tools to allow targeted, cost 
effective interventions.
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www.eu-refresh.org6/14/2018

The REFRESH Project consortium

www.eu-refresh.org6/14/2018

WP2 Business Engagement – Development of frameworks for 
action 

National working platforms and pilots (Germany, Hungary, Spain, the Netherlands)

WP6: Valorisation of Waste Streams and Co-Products

WP3: Policy 
Frameworks for Food 

Waste Prevention

WP4: Behavioral 
Economic Approaches 

and Simulation 
Scenarios for Food 
Waste Prevention, 

Reduction and 
Valorization

WP1: 
Consumer 

Understanding 
in Relation to 

Waste 
Generation, 
Handling, 

Reuse and By 
Product 

Valorisation

WP5: 
Environmental 
Impact & Life 
Cycle Costing 
Dimensions of 
Food Waste

WP7: Communication, Impact Oriented 
Dissemination and Exploitation

Policy scenarios 
to analyse

Feedback on 
policy 
acceptance

Pilot 
learning

Modelled 
processing 
chains

Pilot 
learning

Acceptance

Pilot 
data

Simulation of consumer dynamics

Data input on consumer behaviour

R
e
g
u
la

ti
o
n
 f
o
r 

v
a
lo

ri
s
a
ti
o
n

Evaluate 
policy options
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REFRESH: impact oriented dissemination

SDG 12.3:

 By 2030, halve per capita global food waste at the retail and 

consumer levels and reduce food losses along production and supply 

chains, including post-harvest losses

 EC Circular Economy Package Target = SDG 12.3

 EP Resolution on Food Waste Adopted in Plenary, 16 May 2017

www.eu-refresh.org6/14/2018

Consumer model

Ability Opportunity

Motivation

Food waste level

Household practices
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www.eu-refresh.org6/14/2018

Policy review and action plan

Mapping food waste drivers across the food supply chain

identifies drivers of food waste and resulting waste streams across the supply 
chain in five food categories

EU policy review

Identifies the impact of EU policy areas on food waste generation and/or 
prevention and discusses opportunities for improvement

Policy workshops

2 Upcoming workshops in 2018-2019:

• National approaches and voluntary agreements (19 June 2018, Amsterdam)

• Consumer behaviour

• Animal feed

• Synthesis workshop: implications of REFRESH results for policy

Propose an Action Plan for policy change

www.eu-refresh.org6/14/2018

Framework for Actions ‘Blueprint’

Initiation and 
set up

Ambition
Governance 
and funding

Establishing 
actions

Monitoring 
and 

evaluation
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www.eu-refresh.org6/14/2018

Germany

Grocery/retail sector
Out-of-Home
Consumer
Supply chain/ production 

Business
•Aldi Nord
•Aldi Sud
•Metro
•Nestle
•Penny
•Sodexo
•Associations 
(food & retail)

Academic
•Professor Dr.
Guido Ritter 
(FH Munster)

NGOs
•WWF
•Foodsharing
•Consumer 
organisations
•Die Tafeln

Government / 
Public 

Organization
•Federal Ministry 
of Food and 
Agriculture
•Environment 
Ministry NRW
•Bavarian State 
Ministry for 
Food, 
Agriculture and 
Foresty
•German Council 
for Sust. 
Dvlpmt

Coordinating

Partner CSCP

Priorities

www.eu-refresh.org6/14/2018

Hungary

Quantification of food waste
Supply chain / retail
Consumer
Hospitality

Business

•Wholesale 
Market
•HORECA 
Marketing 
Club
•Budapest
•TESCO 

Academic

•Agricultural 
Research 
Institute

Government / 
Public 

Organization

•Ministry of 
Agriculture
•Ministry of 
Human 
Resources

NGOs

•ÉFOSZ 
(Alliance of 
Hungarian 
Food 
Manufacturers)

Coordinating Partner
Hungarian Food Bank Association

Priorities
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www.eu-refresh.org6/14/2018

Spain

Consumers
Hospitality
Primary production

Business

•ACES
•AECOC (GS1)
•ASEDAS
•COAG
•FCAC
•Espigoladors
•Gastrofira
•Mercabarna
•PACKNET

Academic

Government / 
Public 

Organization
•Waste Agency 
of Catalonia
•Metropolitan 
Area of 
Barcelona

NGOs
•Barcelona Food 
Bank
•HISPACOOP
•Plataforma
Aprovechemos
los Alimentos
•PROSALUS
•Nutrición Sin 
Fronteras

Priorities

Coordinating Partner
Creda 

www.eu-refresh.org6/14/2018

China

A multi-stakeholder conference was  held in Beijing 

November 2016 to launch REFRESH in China. It attracted 

100 participants from Governments, research institutions, 

NGOs, public (youth) 

Coordinating Partner
IVLC
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www.eu-refresh.org6/14/2018

China
Coordinating Partner

IVL

www.eu-refresh.org6/14/2018

Netherlands

Actions, solutions & 
business case development
Supply chain collaboration & 
transparency 
Valorisation 
Integrated consumer action 

Business
•Albert Heijn
•CBL
•Hutten 
Catering
•LWM
•McDonalds
•Rabobank
•Unilever
•Protix
•Sligro Food 
Group
•MVO-NL
•Foodtech
Brainport

Academic
•Wageningen 
University

Government / 
Public 

Organization
•Ministry of 
Agriculture, 
Nature & Food 
Quality

NGOs
•Natuur & 
Milieu
•Youth Food 
Movement
•Kids University

Coordinating Partner 
Wageningen Research

Priorities
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www.eu-refresh.org6/14/2018

The Netherlands, Cooperation with industry

Cooperation between industry (sector 
organisations) and government since 2009
Joint agenda on reduction food waste
2014 year against food waste

www.eu-refresh.org6/14/2018

The Netherlands, time for a next step (2016)
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www.eu-refresh.org6/14/2018

Dutch Taskforce Circular Economy in Food

www.eu-refresh.org

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiel-zkzOrTAhXDMhoKHS8YCX8QjRwIBw&url=https://www.linkedin.com/company/nvrd&psig=AFQjCNGw-7eXdBVlK5dH0BFILeSpiGe23g&ust=1494686833378903
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www.eu-refresh.org

www.eu-refresh.org6/14/2018

Ecosystem for implementation & action
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www.eu-refresh.org6/14/2018

Business pilots on Surplus Food concepts

www.eu-refresh.org6/14/2018

Ugly fruits and vegetables
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www.eu-refresh.org6/14/2018

Concept of a Circular Narrative

Ref. Van Zanten HHE, et al (2018) 

Defining a land boundary for 

sustainable animal consumption. 

Invited review, Global Change 

Biology

www.eu-refresh.org6/14/2018

Circular systems & novel products
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www.eu-refresh.org6/14/2018

Use of food stuff for animal feed

Expert panel on the risk 
management of using treated 

surplus food in pig feed

(www.eu-refresh.org)

www.eu-refresh.org

New Business models
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www.eu-refresh.org

Frameworks for action, some systemic aspects

Transparency (Target, Measure, Act), Actions & Monitoring progress

Supply chain collaboration (forecasting, utilisation & circular business 

models), value chains & responsibility

Externalities & balance in economic, ecologic & social-economic impacts

Policy coherence (prevention should come first)

Economic & legal frameworks (food -> feed)

Commitment for a collective consumer driven action program   

(building on harmonised consumer insights research)
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THE OPPORTUNITY IN 
AUSTRALIA

toine.timmermans@wur.nl

40


