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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 ïlatest estimate EU -28

Å Equivalent of 20%of all produced food 
in EU

Å 143billion euros

Å ~ 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/


14/06/2018

3

State of Play: SDG 12.3 target and indicators

5

12.3

12.3.1 Food Loss

12.3.2 Food Waste

άΧƘŀƭǾŜ per capita global food 
waste at the retail andconsumer 

levelsΦέ 

άΧǊŜŘǳŎŜ food losses along 
production and supply chains, 
including post-ƘŀǊǾŜǎǘ ƭƻǎǎŜǎΦέ 

ά.ȅ нлолΣ Χ 

Food Loss Index- focuses 
on supply 

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

Overall custodian: FAO

CGIAR ïCCAFS Program Reducing FLW

ÁProgram in the context of Climate Change 

Agriculture and Food Security (2016 ï2022)

Á2017/2018 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
1.00kg crop

3.25

CO2 impact

0.55kg 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

0.89kg

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
0.79kg

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

0.057kg paper and board per kg product

0.90
0.036

0.60

Packaging plastics

0.04kg 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.)

0.036kg tarra per kg product

Processing and packaging energy use

0.07MJ 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

0.63kg

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

5000km

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
0.63kg

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.)

0.036kg 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
0.62kg

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
0.62kg

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

ÁRedesigning roles and processes in supply chains

ÁReduce order lead times

ÁCreate information transparency along supply chains

ÁIncrease fresh product quality management

handling practices, temperature control, packaging, 
storage facilities

ÁReduce time between harvest and processing

small -scale (pre)processing near location of production

ÁProcessing 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 
Å measured (protocol)
Å estimated (model)

Climate change impact of 
measures:

Å energy
Å packaging
Å ...

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)
Åcollection transport > 48hrs
Åpostharvest 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 ï2019 )

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 
óFramework for Actionô 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 ïDevelopment 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
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Evaluate 
policy options


