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Biorefinery - the sustainable processing of biomass into a spectrum of marketable products (food, feed,
materials, chemicals) and energy (fuels, power, heat), using a wide variety of conversion technologies in an
integrated manner
CAGR - Compound annual growth rate
CO2e - Carbon dioxide equivalents. A unit describing the global warming potential of an activity or process.
CSO - Civil society organisation
Circular economy - An approach that aims to design out waste and pollution; keep products and materials
in use; and regenerate natural systems.
DC - Distribution Centre
Food surplus - Food that is excess to requirements but has not been disposed of yet
Food wastage - We have used this term to refers to any food lost by deterioration or waste, so this covers
bothh food loss and waste
FLW - Food loss and waste. Term describing food wastage from farm to fork (see definitions on page 12)
MAP - Modified Atmosphere Packaging
OSA - On-Shelf Availability. Key metric for retail operations showing the extent to which a product is
available for sale to a shopper, in the place they expect it and at the time they want to buy it.
Redistribution - Food re-distribution describes the distribution of surplus food to food banks and similar
charitable organisations
Shelf life - the period of time during which a food product may be stored and remain suitable for use
UNSDG 12.3 - United Nations Sustainable Development Goal 12.3 to halve per capita food loss and waste
by 2030
UTP - Unfair Trading Practices. These are business-to-business practices that deviate from good commercial
conduct and are contrary to good faith and fair dealing
Valorisation - the process of converting waste materials into useful products including chemicals, materials,
and fuels.
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EXECUTIVE
SUMMARY

of greenhouse
gas emissions
associated with
FLW in Greece

>€500m
value of FLW
in retail and
manufacturing
in Greece

FLW POLICY LEVERS

CURRENT FLW POLICY IN GREECE
According to stakeholder discussions with Greek experts,
businesses and researchers, policy action on food waste
in Greece has been limited to date, with most actions
undertaken by civil society organisations, such as food
banks. However, based on the recently published National
Action Plan on Circular Economy, it is hoped that a number
of actions targeting food loss and waste will result in
greater policy support for FLW reduction. The Ministry of
Environment and Energy views the circular economy as “a
major and imperative necessity” and identifies the country
having great potential for a number of reasons, including
large quantities of untapped secondary resources and
waste; a primary sector with growth potential that requires
modernisation and reduction of production costs; low
indices of resource and energy productivity.

DATA & EVIDENCE

Without this evidence it is extremely hard to
develop an effective strategy, set targets and
identify solutions for FLW reduction.

FLW STRATEGY & TARGETS

BACKGROUND

It is estimated that the production and disposal
of 2m tonnes of food has a carbon footprint of c.5
mtCO2e (equivalent to 5% of Greece’s greenhouse gas
emissions). From the data available it is estimated that
there is more than €500m worth of avoidable food FLW
in retail and manufacturing sectors each year.

This report summarises the findings of a technical
assistance pilot project commissioned by the EBRD.
The projects aims were to identify and promote policies,
legal and regulatory actions as well as voluntary market
practices that would have a major positive impact on
food loss and waste (FLW) prevention. These guidelines
focus on the role of retailers and food manufacturers in
tackling this issue. These are sectors with a key role to
play in FLW reduction and it is also where the EBRD has
the most influence as an international finance institution
(IFI). The intended audiences of this document are
Turkish food industry stakeholders and policymakers as
well as EBRD staff active in engaging with these actors
on corporate sustainability. The report is intended to
showcase good practice and identify priority areas for
investors, businesses and policymakers.

PUBLIC POLICY BEST PRACTICE
Compared with environmental issues such as climate
change, the topic of FLW is still relatively new on
policymaker agendas: the first comprehensive national
FLW strategies were only published by national
governments recently. However there is an emerging
understanding of the need for a broad mix of policy
actions that touch on many parts of the food system.
As the result of a review of the actions taken by
countries and regions identified as being leaders in
addressing FLW, eight policy levers were identified as
being important (see page opposite). The analysis and
discussion with stakeholders identified the clear benefits
in developing a nationally coordinated FLW strategy
that draws upon a mix of measures across all areas.
This starts with developing a strong evidence base on
the scale, location and major causes of FLW. The most
frequently used approaches for tackling FLW include:
the use of voluntary agreements with businesses to
encourage sector-level action; reviewing and clarifying
regulation on waste definitions to ensure the policy
environment supports the development of a circular
economy; ensuring date labelling best practice is

FLW: THE CASE FOR ACTION
Food loss and waste is a significant global challenge
for business, policymakers and civil society. According
to the Food and Agriculture Organisation of the United
Nations (UN FAO), approximately one-third of all of
the food produced in the world by weight in 2009
was lost or wasted, equating to approximately 1.31.6 billion tonnes of food with a value of €1.1 trillion
each year (UN FAO, 2011). This is the equivalent of
six garbage trucks of edible food lost or wasted every
second (Ellen MacArthur Foundation, 2019). There are
considerable environmental and business opportunities
from preventing FLW in Greece. FLW in Greece results
in unnecessary greenhouse gas emissions from the
production, transport and retail of food. In addition,
the landfilling of FLW results in methane emissions.

adopted by business and properly understood by
consumers; and using economic instruments to
send a clear financial signal to businesses to avoid
landfilling and encourage greater use of edible food.
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Given FLW touches upon many policy areas it is
critical for it to be tackled at a strategic level by
national governments.

REGULATIONS

FLW can be explicitly targeted by regulations - for
example bans on the disposal of edible food by
businesses.

Proposals on how to improve national legislation for
reducing FLW are due to be developed by an interministerial working group (under the responsibility of the
Ministry of Agriculture and Food). From discussions with
stakeholders in early 2019, it appeared this working group
has struggled to deliver against this action. It is important
that this forum is effective as its outputs will influence the
future direction of Greek FLW policy decisions.

INFRASTRUCTURE FUNDING

Infrastructure spending with the greatest potential
to decrease FLW include investment in crop
storage; feeder roads; and irrigation infrastructure.

ECONOMIC INSTRUMENTS

The donation of surplus food to charities has been the focus
of most FLW activity in the country to date. For example,
since February 2014, under on Law 4238/2014 art. 46,
par. 1 donations of food, medicines, clothes or other goods,
other than those subject to excise duty, are exempted from
VAT. This makes it more cost effective for businesses to
donate foods, rather than dispose of them.

Economic instruments can help encourage the
application of the waste hierarchy (see Pg 19). For
examples ‘pay as you throw’ charges.

VOLUNTARY AGREEMENTS

Voluntary agreements between governments and
business sectors are a very popular means of
encouraging action on FLW.

The Action Plan on Circular Economy has also identified
the need to clarify the distinction between waste and
products, in order to encourage a more circular economy
- which relies on the transfer of raw materials between
businesses and sectors. According the to the Action Plan on
Circular Economy it is believed that “the vague definition of
waste and the lack of criteria concerning the end of life of
products limit and complicate management, transport and
trade of materials destined for recycling at the end of their
use”. Finally, the Action Plan on Circular Economy proposes
reviewing good practices on the use of tax adjustments as
incentives for the circular transition. Economic incentives
are a key policy tool for catalysing FLW reduction in
businesses.

COMMUNICATIONS

Raising business and consumer awareness about
FLW is critical. This includes providing clearer
guidance on existing food law e.g. labelling

R&D FUNDING

Governments can help catalyse innovation and
new FLW solutions by offering grants for research
institutions, businesses and CSOs
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provide guidance to industry on these areas of law

BUSINESS BEST PRACTICE

CONCLUSIONS

Tackling food loss and waste offers a range of business
benefits. Companies interviewed for this project cited a
range of benefits ranging from cost cutting, to improving
sales and customer perception of products. Previous
studies that have assessed data from more than 1,000
food business sites found that 99% saw a net financial
benefit from FLW projects and a median financial
benefit of €14 for every €1 invested. For retailers the
figure was €5 for every €1 invested. The economic value
to businesses of prevention activities is also much
greater than recycling (e.g. sending FLW for energy
recovery or composting).

In each priority area a number of recommendations
were identified for policymakers and the private sector.
The most important recommendations are as follows.

•

Key recommendations for policy-makers

It is recommended that businesses adopt key FLW best
practices identified in these guidelines. Some of the most
critical practices include:

Interviews with leading retailers and manufacturers
identified that there is now a well-developed
understanding of what FLW reduction best practice
looks like. While the specific changes to manufacturing
technology or store processes are highly sector
and supply chain-specific, some key principles are
applicable to any business. In all, 20 practices of
FLW reduction leaders were identified, ranging from
ensuring the proper governance is in place to ensuring
trading practices do not contribute to FLW increases
in the supply chain. This list can be used as a guide for
assessing the extent to which a business is embedding
waste reduction within its day-to-day operations.

•

•

•

Overall, there is a critical role for retailers in ensuring
they act as a positive force on FLW reduction in value
chains. This is through adopting good practice in a
number of areas, especially: planning, forecasting,
product development and supplier communications and
standard-setting.

•

FLW REDUCTION INVESTMENT AREAS
Through desk-based research and industry interviews
four priority areas for investment, changes to business
practice and policy development were identified for
Greece (see icons on page opposite). These are most
likely to deliver FLW reduction in the sector, as well as
associated financial and climate change mitigation
benefits.
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Led by the Ministry of Agriculture, all relevant
government ministries and agencies should
contribute to the development and implementation
of a long term national FLW strategy through the
cross-ministerial working group. This should include
the target of halving per capita FLW by 2030, in line
with UN SDG target 12.3.
Finance the collection and reporting of a more
detailed FLW dataset for key agri-food sectors in
Greece. Use this research to refine priority areas for
action and to identify circular economy opportunities
in the country (i.e. where raw materials have
valorisation potential and there are opportunities for
geographic industrial symbiosis ‘clusters’)
Expand the use of economic incentives to increase
the business case for supply chain actors to invest
in FLW prevention processes and technologies.
Interventions such as landfill charges, VAT
exemptions, low-interest financing, tax benefits and
tax credits are relevant to all priority areas identified
in this research.
Establish a pre-competitive collaboration or
voluntary agreement with the food industry to
support the objectives of a national FLW strategy.
The primary focus should be to quantify, reduce
and report on FLW to demonstrate what progress
is being made. Consider provision of public sector
funding of an independent entity to help convene
the collaboration / voluntary agreement and to
coordinate and support action by the private sector.

•

Support capacity building and best practice on the
development and management of food banks in
collaboration with business donors

•

Undertake a detailed review of regulatory barriers
to using food industry by-products within industrial
symbiosis ecosystems. As a result of this review

Examine the extent to which unfair trading practices in
retail value chains result in FLW

Key recommendations for food businesses

•

Ensuring FLW is properly addressed within corporate
governance structures and led by senior management

•

Investing in detailed end-to-end review of supply chain
and store operations to better understand the root
causes of FLW and identify which changes to process
and technology will reduce FLW, including the adoption
of automated stock ordering systems, packaging
innovation and logistics infrastructure

•

Reviewing current by-product and waste streams to
identify value-adding opportunities that could create
new products and circular economy opportunities

•

Working with policymakers to put in place cohesive
policy / regulatory guidance on the consistent
application of ‘use by’ and ‘best before’ date labels
across all / high wastage product categories; and
work with the food value chain to improve food
storage, freezing and defrosting guidance on fresh and
frozen packaged food products. Launch a nationwide
consumer-facing awareness-raising campaign to
improve understanding of the meaning of labels

•

USE DATA-LED SUPPLY CHAIN
& RETAIL MANAGEMENT

IMPROVE PRODUCT LABELLING
AND CONSUMER AWARENESS

CREATE VALUE FROM BYPRODUCTS AND WASTE

Partnering with surplus management service providers
to ensure any surplus food is re-distributed to charity

Key recommendations for investors
Addressing FLW offers new opportunities for increasing
sales, becoming more efficient and mitigating material
business and supply chain risks. Investors can play a
critical role in catalysing action, given their influence
and ability to finance innovation. Investors can help
support FLW in retail and food manufacturing using
three key levers: Improve corporate governance on FLW
at client companies; enabling access to finance for FLW
projects and businesses; and finally, support government
investment in infrastructure.
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REDISTRIBUTE OR SELL
SURPLUSES

BACKGROUND
INTRODUCTION

METHODOLOGY

This report summarises the findings of a technical
assistance pilot project commissioned by the
EBRD. The project’s aims were to identify and
promote policies, legal and regulatory actions
as well as voluntary market practices that would
have a positive impact on food loss and waste
prevention at retail and food manufacturing
stages. The project studied these emerging
policy and business practices in order to
understand how the bank can most effectively
help encourage FLW reduction through its
investments, funding and advocacy activities.
This report was developed as part of a wider
partnership between the EBRD and the UN Food
and Agricultural Organisation.

The research was undertaken in three phases=.
During Phase 1, the desk-based research focused
on food policy and business practices in Europe
and Turkey. Furthermore, selection of leading
experts in European and Turkish food retail and
manufacturing businesses were interviewed.
Finally, additional ministerial, CSO and expert
stakeholders in Greece were identified. During
Phase 2 a 3-day mission to Istanbul and Ankara
took place to meet with stakeholders. This was
supplemented with telephone interviews and
additional desk-based research. In Phase 3 the
findings of the previous two stages were used
to identify priority areas for FLW reduction in
Greece. Additional input on these topics was
sought from local experts and consultants. Final
project deliverables were drafted - including
this document: Food Loss And Waste Sector
Guidelines for Greece.

SCOPE AND AUDIENCE
These guidelines focus on the role of retailers and
food manufacturers in tackling FLW. These are
sectors with a key role to play in FLW reduction.
Given the economic and environmental benefits
of FLW prevention there is relatively limited
discussion of waste ‘recycling’ e.g. composting,
energy recovery, etc. The intended audiences
of this document are Greek food industry
stakeholders and policymakers as well as EBRD
staff active in engaging with these actors on
corporate sustainability. The report is intended
to showcase good practice and identify priority
areas for investors, businesses and policymakers.

ABOUT THIS DOCUMENT
This document contains five sections (see
contents on next page). The first three introduce
the global and national case for FLW reduction
and emerging best practice for policymakers and
businesses. Section four identifies and describes
in more detail the key opportunities for Greek
food retail sector. A final section summarises the
overall conclusions and recommendations. A list
of references used can be found in the annex.
Hyperlinks to useful resources and web pages are
embedded in the pages, these were correct as of
October 2019.

Contents

1. FLW: The case
for action

Introduction to the scale,
causes and impacts of FLW

Pg. 10

2. Public policy
best practice

A review of the mix of FLW
policy levers and areas
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and typical areas of FLW
investment

Pg. 22
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Pg. 28

Summary of key findings and
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1. FOOD LOSS AND WASTE:
THE CASE FOR ACTION
GLOBAL SCALE OF FOOD LOSS & WASTE

If food loss and waste were a
country. The global impact of FLW

Food loss and waste is a significant global challenge for
business, policymakers and civil society. According to the
Food and Agriculture Organisation of the United Nations,
approximately one-third of all of the food produced in
the world by weight in 2009 was lost or wasted, equating
to approximately 1.3-1.6 billion tonnes of food with a
value of €1.1 trillion each year (UN FAO, 2011). This is
the equivalent of six garbage trucks of edible food lost or
wasted every second (Ellen MacArthur Foundation, 2019).

To help visualise the sheer scale of the issue, if global
FLW was a country it would consume 32% of global
food supply by weight spending €1.1 trillion in the
process, and would be the world’s third largest carbon
emitter after the USA and China (generating 8% of total
global greenhouse gas emissions - see figure below),
responsible for consuming 25% of all water used in
agriculture, utilising a cropland area the size of China
and would be consuming 1 in 4 of all food calories
available on the planet (Champions 12.3, 2017).

In cities, where the majority of food is now consumed,
less than 2% of the valuable biological nutrients in food
by-products and organic waste is composted or otherwise
valorised (i.e. processed in some way to create new coproducts and inherent economic value). Instead, these
nutrients are typically destined for landfill, incinerators or,
worse, languish in open dumps or are released untreated,
where they pose public health hazards to nearby residents
and cause damage to the environment (Ellen MacArthur
Foundation, 2019).

THE SCALE OF FLW IN GREECE
It is estimated that almost 90 million tonnes of food
loss and waste are produced in the EU-28 (EU FUSIONS,
2016) across all stages of the value chain. This is
equivalent to 173kg per person per year.
As in many countries, there is a lack of good quality
data on the levels of FLW in Greece. According to some
estimates, the country has one of the highest per
capita food waste rates in Europe – 387 kg/person/
year (European Parliament, 2013). This is assumed
by the researchers to be due to the large amount of
agricultural production and associated food loss and
waste in southern European countries.

NIR Report, 2019). This figure aligns with data reported
in Bräutigam et al (2014), that estimated 4.8 million
tonnes of food loss and waste generated in 2006 45% of which was calculated to occur after the farm
gate (equivalent of 2.1 million tonnes of FLW). Waste
disposal in the country results in more than 4.6 million
tonnes of greenhouse gas emissions (93% of which is
methane from breakdown of organic wastes in landfills,
including foods).

>2m tonnes
OF FLW IS
GENERATED IN
GREECE EACH YEAR

According to data collected by Harokopion University,
bio-waste from households is estimated to be 2.5
tonnes per annum and accounts for 43% of the
produced household waste (Abellotis, 2016). Food that
most often ends up in the garbage includes leftovers,
fruit, vegetables and dairy products, as well as bread,
pasta and those that have passed their sell-by date.

In the absence of appropriate action, FLW is set to grow
by one third by 2030, reaching 2.1 billion tonnes with
an estimated economic value of €1.4 trillion (Boston
Consulting Group, 2018). It is difficult to imagine solving
global hunger, particularly with the forecast rapid growth
in global population and food demand in the next decade,
when so much of the global food supply is lost between
the farm and the table. In 2017, some 821 million people
around the world were undernourished, very close to 11%
of the global population (UN FAO, 2018). It is estimated
a concerted, collaborative action from food value chain
partners, policymakers and CSOs could reduce the dollar
value of food loss and waste by USD700 billion a year
(Boston Consulting Group, 2018).

Source: Greek
Greenhouse Gas National
Inventory Report, 2019

The latest Greek National Greenhouse Gas Inventory
Report states that 5.4 million tonnes of waste are
generated each year in the country, 43% of which is
assumed to be food - some 2.3 million tonnes (Greek
Chart: If food loss and waste were a country, it would be the thirdlargest greenhouse gas emitter. Source: Champions 12.3 (2017)

FLW: THE CLIMATE AND ECONOMIC OPPORTUNITY IN GREECE

€890bn

annual global cos t o f
FLW (UN FAO, 201 3)

There are considerable environmental and business opportunities from preventing FLW in Greece. Based on
the above data on FLW quantities it is possible to make initial estimates of the scale of improvements.

5 mt

FLW in Greece results in unnecessary greenhouse gas emissions from the
production, transport and retail of food. In addition, the landfilling of FLW results
in methane emissions. The production and disposal of 2.3m tonnes of food has a
carbon footprint of c.5 mtCO2e (equivalent to 5.5% of Greece’s total emissions).

€300m

The Greek food retail market is worth approximately €20bn (USDA, 2018a).
Assuming 1.7% of product is wasted at retail stores and depots (WRI, 2013), this
is worth €300m a year in lost revenue. Meeting UN Sustainable Development
Goal 12.3 to cut FLW by 50% by 2030 could be worth €150m per year.

of greenhouse
gas emissions

Tackling food loss and waste is a key lever for reducing
demand for food and creating a more sustainable food
system (World Resources Institute, 2018). Currently,
the global agri-food industry is responsible for almost a
quarter of greenhouse gas emissions globally (between
30-35% of emissions if the climate impacts of land use
and land use change are taken into account), and leads to
the degradation and pollution of the natural resources on
which it depends, such as air, water, and soil. A significant
share of these impacts could be mitigated through
addressing food loss and waste (see box, right, “If FLW
was a country”).

of food wasted
in retail sector

€260m
of avoidable FLW
in supply chain
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According to Eurostat, the Greek food and drink manufacturing sector has
a turnover of nearly €14bn per year. Based on typical waste rates seen in
European food and drink sub-sectors (WRAP, 2016), this would translate to
avoidable FLW worth €260m per year. Meeting UN SDG 12.3 could be worth
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Section 1

GLOBAL FLW INITIATIVES

DEFINITION OF FOOD LOSS AND WASTE (FLW)
More than 100 definitions have been used by researchers, policymakers and businesses (FUSIONS,
2014). The main differences between definitions relate to:
• Whether differences in inedible or edible portions are considered e.g. fruit peels, meat bones,
etc.
• Whether surplus sent to animal feed counts as wastage
•

Where in the value chain the wastage occurs

For example, the UN FAO definitional framework on food waste (UN FAO, 2016) considers that food
‘loss’ occurs in the supply chain and food ‘waste’ occurs at retail and consumption stages. Surplus
human food sent to animal feed is considered a food loss or waste under their framework - and
inedible parts of foods are excluded.
By comparison, under the Food Loss and Waste Accounting and Reporting Standard (Food Loss
And Waste Protocol, 2017), users can define what counts as waste or loss depending on the goals
of their quantification (see figure below). For example, many businesses interviewed in this project
define food surpluses sent to animal feed as not being a waste or loss while some institutions,
such as UN FAO, categorise this destination as loss or waste. Most commonly used definitions only
consider food that was intended for human consumption and has entered the food supply chain (i.e.
a crop is mature and ready to harvest).
In this report, the abbreviation FLW covers wastage at all stages. The term food ‘surplus’ is also
used to denote food in the supply chain that is initially surplus to requirements and has not yet been
disposed of and become FLW.
a) Intended
for human
consumption

There are several global FLW initiatives that are extremely useful for businesses and policymakers
working to reduce FLW in Greece. These initiatives help organisations quantify FLW then set targets
that are aligned to global commitments. As is explored in Section 2, setting FLW reduction targets and
reporting on progress to meet these commitments is a key area of policy and business best practice.
UN Sustainable Development Goals (UN SDGs) – Target 12.3: The UN
Sustainable Development Goals are intended to provide a target and reporting
framework for all of those working to achieve sustainable development,
whether they are food companies, government ministries, CSOs or others.
UN SDG Target 12.3 sets a widely acknowledged global benchmark and has
been adopted by a growing number of food companies and industry initiatives
around the world: ‘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.’
Champions 12.3: is a unique coalition of executives
from governments, businesses, international
organisations, research institutions, and civil society
dedicated to inspiring ambition, mobilizing action,
and accelerating progress toward achieving SDG
Target 12.3. Champions 12.3 brings together a global
network of food waste experts and advocates to
develop the business case and road maps for action
on food loss and waste; and galvanise action.
Food Loss and Waste Protocol: The Food Loss And Waste Protocol (FLW Protocol) is a multi-stakeholder
effort that has developed the global accounting and reporting standard (known as the FLW Standard)
for quantifying food and associated inedible parts removed from the food supply chain. The FLW
Standard enables a wide range of entities including countries, companies and other organisations to
account for and report in a credible, practical and internationally consistent manner how much food
loss and waste is created and identify where it occurs, enabling the targeting of efforts to reduce it.
UN FAO SAVE FOOD Initiative: SAVE FOOD is a joint initiative of the United Nations Food and Agriculture
Organization and United Nations Environment Programme. It has over 1,000 member organisations
who come together to undertake research, share learning and
campaign for FLW reduction. The initiative produces research,
insight and communications that can be used to underpin or inform
food loss and waste prevention programmes. It also provides an
international forum for knowledge sharing.

Source: Food Loss and Waste Accounting and Reporting Standard (Food Loss And Waste Protocol, 2017)
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Section 1

DRIVERS OF FLW IN VALUE CHAINS

PUBLIC POLICY AS A DRIVER OF FLW
In addition to the business and consumer drivers of FLW summarised below, public policy
and regulation can significantly influence how actors in the supply chain operate and can be a
driver of FLW. This is explored in detail in the next section.

There is a wide range of technological, institutional and social factors that drive FLW in value chains. Common drivers of
FLW are described below (based on UN FAO, 2019). Drivers highlighted with an asterisk (*) were commonly mentioned by
Greek stakeholders and also identified in previous studies of FLW in the country (UN FAO, 2013) (Salihoglu, G. et al, 2017).
The importance of each driver varies between countries based on socio-economic context (see box at bottom of page).
Retailer decision-making and practices have a significant influence on FLW upstream and downstream.

Production

Handling & Storage

Processing

Distribution

Market (Retail)

Consumption (at home)

•

Environmental events (e.g.
drought or excessive rainfall)

•

•

Losses from washing and
changeovers

•

Lack of ‘First in First Out’
inventory management

•

Short product shelf life due to a
variety of reasons identified*

•

Confusion over “best-before”
and “use-by” dates*

•

Inadequate harvesting
techniques and agronomic
practices (e.g. variety selection,
timing of harvest, irrigation)

•

Lack of adequate food contact
materials (e.g., packaging
machinery and materials)*

•

Long distances and time to
aggregation points affects store
and consumer shelf-life length

•

Lack of refrigeration in store

•

•

The return of products that are
approaching their ‘use by’ or
‘best before’ dates*

•

Lack of refrigerated unloading
area & cold chain interruptions

Inaccurate forecasting /
ordering*

Poor planning of purchases and
portioning by consumers

•

•

•

Inadequate levels of packaging

Excess stock - seasonal
products or promotions

Poor storage or stock
management

•

•

Inadequate price information

•

•

Rough handling and loading

Consumer purchasing
behaviour in stores e.g. taking
products with longest shelf life

Poor food preparation
techniques and knowledge

•

Inadequate road infrastructure

•

•

Contamination: biological,
chemical and physical hazards

Practices of personnel e.g.
stock management

•

Products returned to suppliers
before the best before date

•

Inadequate cooling or drying
techniques

•

Contamination: biological,
chemical and physical hazards

•

‘Cosmetic’ standards of fresh
produce e.g colour, shape, size,
freedom from blemishes

Inadequate cooling/drying
techniques and storage
facilities at farm (or catch/
landing) level and along the
chain

•

Low quality packing

•

Inadequate storage materials
or treatment (e.g., lack of
access to metal silos, no
treatment of warehouse for
pests)

•

Contamination: biological,
chemical and physical hazards

FLW DRIVERS VARY BY
COMMODITY TYPE AND
COUNTRY
FLW occurs along the entire food
value chain, but the balance of where
most FLW arises is influenced by
the social and economic context. In
low-income economies the levels
of post-harvest and supply chain
technology is more rudimentary. In
these countries, post-harvest losses
are more significant and relatively little
is wasted at the consumer stage (see
figure opposite). In middle-income
economies, many of which are the
focus of EBRD operations, traditional
agricultural and trade systems exist
alongside some elements of modern
infrastructure and practices e.g. cold

•

•

Changes to customer orders*

•

Inadequate food protection
technology and capacity

•

Contamination: biological,
chemical and physical hazards

chain, packhouses, storage, etc. In
these economies, the levels of FLW
are relatively evenly spread across the
value chain (see North Africa, West
& Central Asia in the figure right).
Finally, in North America, Europe and
industrialised Asian countries FLW is
most significant at consumer stages,
thereby contributing as much as 61%
of total FLW. It is important to note
that, despite the relatively small share
of FLW arising at retail (or ‘market’)
stages, retail businesses have
significant influence over household
and supply chain FLW levels through
their purchasing, product development
and consumer engagement activities.
Retail businesses therefore play a key
role in tackling food FLW across the
whole value chain.

14

Figure: Share of total FLW per continent and per stage of the food chain (World Resources Institute, 2018)
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2. PUBLIC POLICY
BEST PRACTICE
Compared with environmental issues such as climate change, the topic of FLW is still relatively new on
policymakers’ agendas. For example, the first comprehensive national food loss and waste strategies have
only been published by a small number of governments in the past few years. There is, however, an emerging
understanding of the need for a mix of policy actions that touch on many parts of the food system and use a wide
variety of levers.

As a result of a review of the approaches taken by six
countries and regions identified as being leaders in
addressing FLW*, eight policy levers were identified as
being important (see page opposite). These are likely
to affect many policy areas. The five most frequently
targeted policy areas are shown in the box, right.
The analysis and discussion with stakeholders have
identified clear benefits in developing a nationally
coordinated FLW strategy that draws upon a mix
of measures across all relevant policy areas. This
starts with developing a strong evidence base on the
scale, location and major causes of FLW. Without this
evidence, coordination and mix of measures, there
is the risk of unintended consequences or that some
of the key underlying drivers of food loss and waste
will not be addressed. A popular approach is to use
voluntary agreements with businesses to drive up
good practice, encouraging sector-level target-setting
and identify opportunities for better regulation and
guidance.

Five policy areas that significantly
impact FLW levels in an economy
Environment: Legislation on how FLW should be
collected and disposed of by local authorities and
businesses can create incentives to prevent FLW
e.g. charges and restrictions on waste landfilling.

DATA & EVIDENCE

Food Waste Monitor (Netherlands)
Since 2009 a food waste monitoring
system has been in place. This is one of
the few examples of a country tracking
trends in household food waste.

NATIONAL STRATEGY & FLW TARGETS

Food Waste Strategy (Australia)
In consultation with a cross-section
of ministries, Australia has developed
a strategy for better developing a
coordinated approach to FLW policy.

REGULATIONS

Food waste disposal ban (France)
France became the first country in
the world to ban supermarkets from
throwing away unsold edible food.

INFRASTRUCTURE INVESTMENT

Tax exemptions for storage (India)
India has implemented a wide range of
fiscal instruments specifically aimed at
stimulating investment into
storage infrastructure.

ECONOMIC INSTRUMENTS

Tax benefits for food donation (Turkey)
Greece has instituted VAT measures that
create greater incentives for businesses
to donate surplus food to charity, rather
than dispose of it.

VOLUNTARY AGREEMENTS

Courtauld Commitment (UK)
A long running voluntary agreement
supported by more than 150
organisations. Sets targets and
encourages alignment on key issues.

COMMUNICATIONS & CAMPAIGNS

Preventing Bread Waste (Turkey)
A wide-ranging year-long campaign
resulted in an 18% reduction in bread
waste in consumer households: 384m
loaves of bread, worth US$ 1.2 billion.

FUNDING OF RESEARCH & INNOVATION

Horizon 2020 (EU)
The European Union has developed a
variety of research and R&D funding
sources that target food waste and the
food circular economy.

A common challenge in many countries is the extremely poor
quality of data on the quantities and causes of FLW. Without this
evidence it is extremely hard to develop an effective strategy and
set targets.
Given FLW touches upon many policy areas (see page opposite)
there is a need for it to be tackled at a strategic level by national
government and be well coordinated between key ministries.

Regulations in many policy areas directly or indirectly impact upon
FLW levels in an economy (see page opposite). It is important for
governments to review the impact of current regulation on FLW.

Food, Agriculture & Fisheries: Legislation that
affects the way businesses produce and transport
foods impacts upon FLW e.g. agri-food production
standards, food safety and hygiene rules, product
date labelling and production subsidies.

Four categories of infrastructure spending with the greatest
potential to reduce FLW are (i) storage/cold storage; (ii) feeder
roads; (iii)decentralized renewable energy; and (iv) irrigation
infrastructure.

Treasury / Finance: Tax legislation can be used to
encourage different corporate behaviours, such as
incentivising surplus food donations to charity.

Economic instruments can help encourage the application of the
food material hierarchy (see Pg 19). Common examples include:
‘pay as you throw’ charges on waste; VAT or corporate tax rules to
encourage food donation.

Business and trade: Legislation covering areas
such as trading practices significantly influences
FLW. Lack of market and price regulation directly
affects many actors in the food chain who have
limited bargaining power and as a result can be
impacted by unfair trading practices (see Pg .33).
Energy: Measures to increase bioenergy through
the use of technologies such as anaerobic
digestion can incentivise FLW ‘recycling’ over
prevention actions such as donation or sending
surplus food and by-products for use as livestock
feed.

*Countries and regions reviewed within this project
were: The European Union, The United Kingdom,
France, the Nordic Council countries, Netherlands
and Australia

KEY POLICY LEVERS

Voluntary agreements between governments and business sectors
are a very popular means of encouraging action on FLW. These
are often coordinated by an independent party that tracks sector
progress.
Given the need to raise business and consumer awareness about
FLW, government-backed education campaigns and clearer
guidance on existing laws are a popular way of trying to change
behaviours
Governments can help catalyse innovation and new FLW solutions
by offering grants for research institutions, businesses and CSOs
that develop novel waste reduction technologies.
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PUBLIC-PRIVATE COLLABORATION IS ESSENTIAL

Section 2

Achieving the goal of reducing food loss and waste calls for a national coordinated effort, a
supply chain approach and the involvement of both public and private sectors to define strategic
directions, objectives, levels of ambition and targets, aligned with national context and priorities
(UN FAO, 2014)

COMMON FLW POLICY INTERVENTIONS
The research identified five common areas for action by policymakers.

KEY POLICY CONCEPT: THE FOOD MATERIAL HIERARCHY

Source: WRAP

Given the cross-cutting nature of FLW, it is extremely helpful for governments to develop an overall FLW strategy
that provides a clear framework for action for policymakers in different ministries, as well as business and
civil society organisations. For many countries, developing a stronger evidence base on FLW and consulting
with industry, civil society and academic stakeholders will be a necessary first step. A national strategy
should also cover commitments to measure FLW using internationally agreed methods and include timebound FLW reduction targets (i.e. meeting UN SDG 12.3 target of halving per capita global FLW by 2030). The
strategy should use the food materials hierarchy as the basis for proposing policies (see box, right). The French
government was one of the first countries in the world to propose a comprehensive set of policy measures to
tackle FLW in 2015 (NRDC, 2015). This included high profile actions which have since been implemented, such
as fines for supermarkets who dispose of edible food (FUSIONS, 2015). In the EU, FLW is addressed under the
Circular Economy Package and revised Waste Directive. The EU is taking action in four areas: 1) Elaborate a
common EU methodology to measure FLW; 2) Operate the EU Platform on Food Losses and Food Waste to
facilitate inter-sector cooperation; 3) Take measures to clarify EU legislation related to waste, food and feed
and facilitate food donation and use of food no longer intended for human consumption in animal feed, without
compromising food and feed safety; 4) Examine ways to improve the use of date marking and its understanding

A key concept to understand when
assessing or designing FLW reduction
activities and policies is the food
materials hierarchy (see right). The
hierarchy communicates the general
principle that it is more preferable
from an environmental point of view to
prevent FLW rather than recycle, recover
to dispose of it. The economic value
to businesses of prevention activities
is also much greater than recycling or
disposal (ReFED, 2016). The challenge
is that recovery and disposal options
are more easily implemented, if options
exist. Prevention activities require
businesses to diagnose and address a
complex set of issues, many of which
might be outside their direct control
(such as the policies and actions of a
business customer).

Voluntary agreements: Create a
flexible public-private initiative that
encourages FLW action by business

Waste definitions: Maximise use of
food surplus and FLW to enable a food
circular economy

Date labelling: Ensure food is stored
and used in a way that maximises
shelf life and decreases FLW

Economic instruments: Create greater
financial incentives for businesses to
invest in FLW reduction

A well-tested model is for regulators to
participate in initiatives that see groups of
business sign-up and report progress against
government-backed voluntary agreements.
These schemes avoid regulation, although the
assumption is that if voluntary action does not
deliver improvements, then regulation may
be pursued. One of the best examples of this
approach is the Courtauld Commitment in the
United Kingdom. Over the first three years of
the Courtauld 3 agreement (2012 to 2015) the
weight of food waste avoided by signatories was
100,000 tonnes, with a value of approximately
£100 million (UNEP, 2017). The voluntary
agreement model is being replicated successfully
in a range of different legal and cultural contexts
such as Australia, South Africa, China and France.
Guidance on setting up Voluntary Agreements
have been published by EU REFRESH.

To create a food circular economy, governments
should enable the transfer of FLW materials and
by-products to other parts of the food sector or
other sectors, as long as consumer health is
protected. Regulations that protect consumer
health can lead to otherwise avoidable FLW
if they are not based on sound science, or are
not properly understood by businesses and
enforcement agencies. A good example is the
new guidance recently published to clarify
the rules on this issue in the EU (European
Commission, 2018). The guidance is a key part
of the new EU Circular Economy package and
was welcomed by industry and it provided greater
clarity on the correct interpretation of laws
relating to the use of food for animal feed (FEFAC,
2018).

Food labelling, including date labelling, provides
essential information to consumers and retailers
on the durability, safety and quality of food,
helping to ensure that food is safe and fit to
eat throughout its life. This information has a
major impact on how retailers and consumers
handle products and make decisions about
their disposal. Because of this, the means by
which date and storage information is decided,
communicated and interpreted can have a
significant impact on the levels of food waste.
By developing and disseminating best practice
in this area, and by educating consumers,
significant reductions in food waste are possible.
The topic of food labelling is explored in detail in
Section 4.

Economic instruments can be effective in
encouraging less-damaging forms of production
and consumption while providing producers
and consumers with flexibility in making these
adjustments (OECD, 2014). These policy levers
have the advantage of being easier to enforce
than regulations restricting or banning certain
practices. Greater use of economic instruments
was recommended within the new EU Circular
Economy package such as the use of landfill
taxes and ‘Pay As You Throw’. Landfill charges
have been shown to contribute to better waste
management in EU countries (BioIntelligence
Services, 2012) as long as illegal dumping is
prevented through monitoring systems. Other
economic instruments include subsidies and
reward systems for FLW reduction; grants; VAT
exemption on technologies reducing FLW; lowinterest financing; tax benefits and tax credits.

National FLW strategy: Create a clear framework for action on FLW reduction
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FLW POLICY & REGULATION
IN GREECE
According to stakeholder discussions with Greek civil society organisations and researchers, policy action on FLW in
Greece has been limited to date, with most actions undertaken by civil society organisations, such as food banks. The
recently published National Action Plan on Circular Economy includes many policy actions relevant to FLW and so it is
gaining greater traction with government and business. The items below summarise current and future priority actions.

NATIONAL STRATEGIC PLAN
FOR WASTE PREVENTION

FOOD LOSS AND WASTE DATA

As in many countries, data on FLW is limited in Greece. As
part of the Action Plan on Circular Economy, there is an
action to develop a methodology to measure and monitor
FLW and so create more consistent and comparable data,
so that it is possible to properly asses the scale and nature
of FLW reduction opportunities. This action will be led by
the Ministry of Environment and Energy.

Greece has not developed a plan specifically addressing
food loss and waste but has adopted a ’National Strategic
Plan for Waste Prevention’, in accordance with Article
29 of the Directive 2008/98/EC (Article 23 of Law
4042/2012). This has been approved and published
through the Act no. 49 of Ministerial Council and provides
a high level framework for action. Food loss and waste is
one the streams that have been selected for determining
qualitative targets. It is classified, alongside ‘green waste’
as ‘biowaste’. The programme, intended to break the link
between economic growth and the environmental impact
of waste generation and moving towards a zero waste
economy, started in 2014 and is due to complete in 2020.

INTER-MINISTERIAL FLW GROUP

Proposals on how to improve national legislation for
reducing FLW are due to be developed by an interministerial working group (under the responsibility of the
Ministry of Agriculture and Food). However, so far this
working group has struggled to deliver against this action.
It is important that this forum is effective as its outputs
will influence the future direction of Greek FLW policy
decisions.

NATIONAL CIRCULAR
ECONOMY STRATEGY

SURPLUS FOOD DONATION & RESALE

More recently, a National Circular Economy Strategy was
published in 2018 and includes actions for minimising
FLW. The Ministry of Environment and Energy views the
circular economy as “a major and imperative necessity”
and identifies the country having great potential for a
number of reasons, including large quantities of untapped
secondary resources and waste; a primary sector with
growth potential that requires modernisation and
reduction of production costs; low indices of resource and
energy productivity. It goes on to add that the significant
advantages of circular economy are the “high added
value of corresponding investments due to their frequent
knowledge intensity and the low cost of raw materials,
the absorption/employment of young professionals,
and its compatibility with small and medium-sized
entrepreneurship and the social economy”.

The donation of surplus food to charities has been the
focus of most FLW activity in the country to date. For
example, since February 2014, based on Law 4238/2014
art. 46, par. 1 donations of food, medicines, clothes or
other goods, other than those subject to excise duty, are
exempted from VAT. This makes it more cost effective for
businesses to donate foods, rather than dispose of them.
Another example is the donation of confiscated fishing
products to charities. Past-dated food of minimal duration
may be also disposed, unless it is perishable, at a lower
price and under specific conditions (e.g., label, placement
at a separate spot, etc.) (Ministerial Decision Α2−718 /
2014, in cooperation with the Ministry of Agriculture and
Food, Hellenic Food Authority, and the General Chemical
State Laboratory of Greece). Discussions with Greek
stakeholders have identified that the uptake of this by
retailers has been limited due to the negative perceptions
associated with selling these products. There is therefore
a need to undertake awareness raising activities to
support FLW reduction actions.

There are five implementation actions relevant to food
loss and waste: 1.3, 1.5, 1.9, 2.2 and 3.3. The actions
cover: (i) regulatory and Legislative reforms to support
circular economy and address bureaucracy; (ii) financing
and financial incentives; (iii) improvement of knowledge,
of its management and exchange procedures and its
interlinking with production, the economy and society; and
(iv) support of circular economy and networking.

The National Circular Economy Strategy has identified the
need to clarify and improve existing legislation on food
disposal and hygiene as it is understood that these laws
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limit the food donations. There also needs to be support
and incentives for local municipalities to encourage food
redistribution.

WASTE MANAGEMENT
A high proportion of biowaste is currently landfilled.
Under law 4042/2012 separate biowaste (including
FLW) collection must rise from 5% of total weight of
biowaste to 10% by 2020. The Action Plan on Circular
Economy has identified the need to clarify the distinction
between waste and products, in order to encourage
a more circular economy, which relies on the transfer
of raw materials between businesses and sectors.
According the to the Action Plan on Circular Economy it
is believed that “the vague definition of waste and the
lack of criteria concerning the end of life of products
limit and complicate management, transport and trade
of materials destined for recycling at the end of their
use”. There are a number of plans in this area, including
the standardisation and harmonisation of definitions of
by-products and development of criteria to determine the
end of waste. Of particular relevance to the FLW agenda
is the legislation concerning the use of former food and
by-products as animal feed.

ECONOMIC INCENTIVES

Building on recommendations from the European Union
to increase the use of economic incentives, the Action
Plan on Circular Economy proposes reviewing good
practices on the use of tax adjustments as incentives
for the circular transition. Other economic instruments
to be explored include financial circular incentives for
enterprises such as tax relief, subsidies, etc). These
can be targetted at technologies and businesses that
are delivering FLW reduction and industrial symbiosis.
There is also identified a need to support and promote
entrepreneurial models that support a circular economy.
Under Action 2.1, the Ministry of Economy and
Development will undertake a needs assessment of
financing for a circular economy, including the potential
to use funding from international donors and other
sources of finance to support social enterprise and smallscale entrepreneurship.

AWARENESS RAISING
Within the Action Plan on Circular Economy a number of
‘know how’ and information actions are proposed to raise
awareness and build capacity for delivering a circular
economy. For example, actions 3.3 and 3.5 are to develop
special programmes for informing and raising awareness
on food waste and the circular economy. This is covers
a range of potential measures to increase consumer
awareness of this issue and also enable municipalities to
improve the quality and transparency of FLW plans.
A number of awareness raising actions have also been
proposed under the National Waste Management Plan,
including ‘best practice guides’, a food waste website,
consumer communication campaigns, road-shows,
events/meetings, communication actions, and the
promotion of voluntary agreements for the prevention of
FLW.

VOLUNTARY
AGREEMENT
Bilateral
discussions
have been
held between
stakeholders in
Greece with a
view to setting
up a voluntary
agreement (VA) involving public authorities, food
professionals and businesses, CSOs, academic
& research institutions. There is significant
support for this sort of food industry initiative
and it is hoped that the VA will be launched
soon. It is envisaged it will have multiple aims
including identifying drivers or barriers, setting
recommendations, sharing good practices,
promoting synergies among partners, and
implementing common actions.
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3. BUSINESS BEST PRACTICE
& FLW SOLUTIONS
This section summarises the current view of business best practice in FLW reduction. It draws upon interviews with staff responsible for FLW strategy at some of the largest retailers and manufacturers in Europe
and Turkey (see map, right). This section also provides an overview of the common types of FLW reduction
solutions and investment areas in retail food value chains.
Interviews with leading retailers and manufacturers identified
that there is now a well-developed understanding of what
FLW reduction best practice looks like. The business and
environmental case is also clear (see box on opposite page). And
while the specific changes to manufacturing technology or store
processes are highly sector and supply chain-specific - some
key principles are applicable to any business. For example, the
critical need to get senior management support for significant
FLW reduction programmes, or the importance of investing
in good quality data and analytics which means root causes
can be identified and solutions designed and improvements
measured. In all, 20 practices of FLW reduction leaders have
been established (see following pages). This list can be used as a
guide for assessing the extent to which a business is embedding
FLW reduction within its day-to-day operations. In Section 4,
more detailed best practice and case studies are explored in five
‘priority’ areas (see below).

INTERVIEWEES
Countries of operation
of companies who
contributed to best
practice

of food waste projects
have a net financial benefit
according to global review
(Champions 12.3, 2017b)

THE BUSINESS CASE FOR TACKLING FOOD LOSS AND WASTE
Tackling FLW offers a range of business benefits. Companies interviewed for this project cited cost cutting,
improving sales, and improving customer perception of products as being the major benefits. A study of the
business case for FLW reduction for Champions 12.3, analysed data from more than 1,000 food business
sites and found that 99% saw a net financial benefit from FLW projects and a median financial benefit of
US$14 for every US$1 invested (World Resources Institute, 2017). For retailers the figure was $5 for every
$1 invested. Another study of US FLW abatement options found that consistent product date labelling has
a net benefit of US$4,000 per tonne of waste avoided (ReFED, 2016). The economic value to businesses
of prevention activities is also much greater than recycling or disposal (ReFED, 2016). However prevention
activities require businesses to diagnose and address a complex set of issues, many of which might be
outside their direct control (such as the policies and actions of a value chain partner). These opportunities
are explored later in this report.

PRIORITY AREAS FOR PRIVATE SECTOR INVESTMENT IN GREECE
The importance of these areas are explored in Section 3.

Data-led supply chain
management

Food by-product
valorisation

Product labelling and
consumer education
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99%

Food surplus
re-distribution
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Section 3

EMPLOYEE ENGAGEMENT BENEFITS FROM TACKLING FOOD WASTE

“A well-conceived and implemented approach to FLW can also be a great tool for engaging with
employees. It is a topic about which people are passionate about and can be used to bring together
teams from different parts of the business” Andy Mayer, Site Director, Cranswick (Interviewed for
guidelines).

TWENTY HABITS OF
FLW REDUCTION LEADERS

Sustainable Development Goal 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

Discussions with leading retail and manufacturers in Europe and Turkey identified a number of recurring themes
about what is critical to address FLW. Many of these flow from the fact that FLW is a cross-functional issue. It is
worth flagging that the actions of retailers can influence FLW through poor communications and planning: from
procurement decisions, to supply chain management, product development and marketing.

Governance
& strategy
1. A FLW reduction programme
must be led from the top.
Senior management buy-in
and sponsorship is critical for
success.
2. Set-up a cross-business
FLW working group with
representatives of different
sites and business functions
is important to support
collaboration and sharing of
best practice.

Transparency
& targets
3. Include food FLW KPIs in
relevant operational and
senior management targets
and annual appraisals.
Bonuses can be linked to
hitting FLW targets.
4. Develop a FLW strategy,
which includes a target to
reduce FLW by 50% by 2030.
This in line with Sustainable
Development Goal 12.3 (see
above, right).

Solutions

Data & analytics
6. Getting good quality, granular
data on FLW quantities,
composition and root causes is
critical for developing a robust
strategy and driving continuous
improvement. Where data
is poor solutions cannot be
tailored to the problem.
7. Invest in a FLW data collation
and reporting system that
enables SKU and store/site
level analysis of FLW levels
and reasons for waste.
8. Ensure FLW data is fed back
quickly to key decision-makers

5. Set food waste targets and report
food waste data externally. Get
food waste data assured by third
party to provide confidence in
claims and KPIs. Use the Food
Loss and Waste Accounting and
Reporting Standard and any
national or sectoral guidance to
quantify and report this data.

(e.g. via daily operational
meetings). Data should
include information on why
FLW occurred. Use big data
analytics to help identify
trends and predict FLW events.
9. Implement IT-enabled stock
tracking, forecasting and
ordering systems that take
into account trading history
and wider economic and
social data to ensure product
ordering more closely matches
consumer demand.

10. Use the food material hierarchy
as a framework for prioritising
action (see Pg 19).
11. FLW is considered as part of
wider sustainability activities e.g.
packaging strategy considers
impact on FLW.
12. Implement a wide variety of FLW
solutions e.g. shelf life extension
projects, supply chain and retail
operations improvements,
changes to labelling, etc. Food
circular economy innovations are
explored i.e. using surplus and
FLW materials for new products.

ROOT CAUSE ANALYSIS IS DELIVERING 15% FLW REDUCTIONS

“A central team uses standardised approaches to support sites to do root cause analysis and identify solutions.
Sites using the approach have seen 15% year-on-year reductions in food waste”. James Cherry, Greencore Group
Environment Manager (Interviewed for these guidelines).

Supply chain
13. Engage strategic suppliers
on FLW and understand
how changes to product,
forecasting and ordering
can reduce food waste
across the value chain.
14. Encourage suppliers to
develop FLW strategy and
commit to reductions and
transparency.

Food surplus
management
18. Collaborate with charities
and re-distribution partners
to ensure all edible surplus
is donated to those in
need. If that is not possible,
surplus food should be sent
for use as livestock feed,
where appropriate from a
food safety perspective.
19. Send no FLW to landfill.
Instead FLW should go to
composting facilities or
anaerobic digestion.

15. Ensure trading practices
do not increase FLW at
supplier sites. For example,
by minimising changes
to orders and eliminating
returns of products that
are within specification but
close to their best before
date (see Page 37). Review
aesthetic specifications
to ensure they are not
unnecessarily increasing
FLW.

Customers
20. Educate customers
about how to reduce food
waste. For example how
to properly interpret ‘best
before’ labels or how
to maximise the shelf
life of products through
better storage. Encourage
consumers to purchase
‘ugly’ produce
that doesn’t meet
aesthetic specifications
Image: Food Loss and Waste
Accounting and Reporting Standard

Sector & policy
advocacy

16. Participate in sectorlevel initiatives to drive
up standards and
encourage better practice.
Contribute to sectorspecific guidance on food
waste quantification and
reporting.
17. Advocate for strong food
waste policies by engaging
with relevant ministries and
agencies.

Legend

POST HARVEST FLW REDUCTION:
SIX AREAS FOR INVESTMENT
There are six key solution areas where businesses can make changes to processes or technology to reduce FLW once
food has left the farm (see graphic below). Actions seek to avoid FLW by extending product shelf life, identifying new
markets for potential FLW and optimising supply to meet demand. Given the extent and complexity of the issue, it is
common for actions in all six areas to be explored by retailers and their suppliers. The legend, right, describes how each
area is scored.

Cold storage
& transport

1

Effective storage, refrigeration
and stock management is
absolutely critical for ensuring
shelf life is maximised and
potential losses are avoided in
the supply chain. For example,
ensuring ‘first in first out’
inventory control is enforced and
new automation technologies
are adopted. These approaches
are well established and have
the potential to avoid high value
losses. Capital investment is
needed in new storage and
refrigerated vehicles.

Manufacturing

2 process improvement
Increased material resource
efficiency in food and drink
manufacturing can be achieved
through the introduction of
new equipment, changes to
process and also the adoption
of Continuous Improvement
initiatives such as ‘lean
manufacturing’. Technology
solutions are highly sub-sectorspecific and have the potential to
be capital intensive. Continuous
Improvement has significant
potential to reduce food waste
(Costa et al, 2018).

3

Product & packaging
re-design
Changes to product ingredients,
packaging formats and
labelling information can have
a significant impact on shelf
life and therefore consumer
waste. Common interventions
used by product developers
include: protective packaging;
preservatives materials and
additives; clearer and more
consistent ‘best before’
labelling; smart shelf life
indicators and better portioning.
Changes can be low cost or
require more fundamental
changes to production lines.

4

Potential

The degree to which the approach can be applied across a sector to deliver reductions in FLW.

Maturity

How well developed are the technologies and techniques for reducing FLW.

Complexity

How easily can the approach be rolled out within a supply chain.

€ / tonne

The economic value of each tonne of FLW avoided. Based on ReFed, 2016b

Capital

The degree to which capital investment is needed to deliver FLW reductions.

By-product & surplus
valorisation
Maximising the use of
by-products and surplus
production in agriculture
and food manufacturing are
a key element of creating a
food circular economy. Key
approaches include: creating
new food products and brands
from surplus raw ingredients
(e.g. ‘ugly fruit’, soups, etc);
extracting high value compounds
through biorefining; and sending
surplus for use as animal feed.
Maturity levels and economic
value of some approaches are
low.

Supply chain & retail

5 operations improvement
Effective processes for key
retail activities are critical for
ensuring low levels of food
waste in depots and retail
stores. The end-to-end process
needs to be examined e.g.
forecasting, ordering, store shelf
replenishment and product
mark down policies. This can be
achieved through improvements
to supply chain and in-store
processes (e.g. adjusting
minimum order sizes, staff
training on shelf replenishment).
Investing in data and analytics is
also critical to success.

6

Resale or donation
of surplus food
Surplus food can be sold
or donated by leveraging
information technology that links
sites with surplus product with
new customers or charities. This
can be achieved with limited
capital investment through
partnering with ‘food surplus
management’ platforms. If food
is donated then there is a low
immediate economic benefit,
however it can be used to
enhance corporate reputation.
This is a relatively new space,
but rapidly growing in popularity
in many countries.
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4. FOOD LOSS AND WASTE
PRIORITIES IN GREECE
Through desk-based research and industry interviews, four priority areas for FLW reduction were
identified (see page opposite). These are most likely to deliver FLW reduction in the food retail sector
- and associated financial and climate change mitigation benefits. Each of these priority areas is
expanded on in the following sections of this report.

PRODUCT LABELLING AND
CONSUMER AWARENESS

DATA-LED SUPPLY CHAIN
& RETAIL MANAGEMENT

How product shelf-life and storage
advice is designed by business
and interpreted by consumers
has a significant impact on food
waste in the home and store.
Raising awareness and ensuring
best practice is adopted can help
ensure no edible food is not thrown
away unnecessarily.

Greater value chain collaboration
and the use of data-led
approaches to reducing FLW in
stores, depots and factories offer
potentially significant economic
savings for food businesses who
invest in these approaches.

FOOD WASTE AND BYPRODUCT VALORISATION

SURPLUS FOOD
REDISTRIBUTION & SELLING
When some food surpluses do
inevitably occur in food chain
businesses, systems can be put
in place to enable these to be resold or sent to charities (e.g. food
banks). This ensures the human
consumption of produced food is
maximised.

Valorisation is a critical element
of the food circular economy. It
describes the creation of new
products from industry by-products
and surplus food. These range
from animal feed to high value
food industry compounds.
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FOOD LOSS AND WASTE PRIORITY 1

SMARTER FORECASTING IS KEY INVESTMENT AREA

Industry insight: “Forecasting demand is the most challenging issue when addressing food waste
in store. There are so many variables to deal with. Smarter forecasting has to be a key solution and
we’re investing time and money on finding solutions.” Head of sustainability at major retailer.

DATA-LED STORE AND
SUPPLY MANAGEMENT
The growing scale and complexity of modern retailing,
combined with increasing demand among consumers
for a greater choice of high quality, ultra-fresh perishable
products, is a recipe for increasing FLW in store and
supply chains. FLW is also a significant commercial issue
in stores given the low margins and increasing operating
costs.

Retail waste rates in Greece
range from 1%-5% of sales
Globally, retail businesses are able to achieve an
average food surplus/waste rate of <1% in stores. An
analysis of the UK market saw that an average was
0.7% of sales was surplus or wasted (WRAP, 2016).
No Greek retailers have published data on average
store food surplus and waste rates, however experts
with knowledge of the sector have said supermarket
food waste rates typically range from <1% to 5%.
In some product categories, such as fresh fruit and
vegetables and bakery, waste rates can be more than
10% of sales. This is in line with published studies (e.g.
Broekmeulen and van Donselaar, 2019).

Reducing FLW will only be achieved through effective
collaboration and a data-led approach to identifying
the causes and solutions to FLW. This coordination
increasingly includes supply chain partners as well as
colleagues across different functions. The importance
of investing in better data, analysis and automation in
decision-making was a common theme identified by all
business stakeholders engaged through this project.
While tackling activities such as forecasting and ordering
may seem like obvious areas for retailers to manage
carefully, the difference between an ‘average’ performer
and ‘best in class’ is significant (see waste rates, right).
In many markets and businesses there is still very large
room for improvements for reducing waste that can
deliver higher earnings, avoided costs and improved
customer perceptions (Broekmeulen and van Donselaar ,
2019). New quantitative research is also shedding light on
the importance of choosing effective operational metrics
and practices that are most likely to reduce store food
waste.

Drivers of food waste in retail operations
Discussions with food retailers and a review of the growing scientific literature on this topic identified a number of
common root causes of retail waste. The most frequently cited issues are highlighted below.

POOR DATA &
BENCHMARKS

POOR PLANNING
AND TRAINING

Poor data drives bad
decision-making
and makes it hard to
compare performance
between stores/sites.

Poor management and
lack of investment in
training leads to poor
execution of processes.

SYSTEM
COMPLEXITY

MISALIGNED
INCENTIVES

A significant number
of internal and
external variables
drive store waste.

Retail staff and stores
are judged by metrics
and KPIs that do not
drive right behaviours.

Inappropriate availability targets. Maintaining high customer service levels (or on-shelf availability) is paramount in
any retail businesses, however the costs of over-stocking and waste are often not fully considered. The target On Shelf
Availability (OSA) is a key driver of food waste, in fact, product waste rates increase exponentially when OSA increases.
Stores receive products in wrong size cases. There is normally a minimum order size for any
particular product (e.g. a case may contain 5 consumer units of a product). If stores have low
demand and the minimum orders are high then the risk of product not being sold increases.
Poor execution of various store procedures by store staff e.g. poor replenishment and stock rotation
or not adhering to price ‘mark down’ policies on products reaching their sell-by dates.
Insufficient shelf life or quality issues with goods received. This can be the result of many underlying causes.
Lack of cold chain was the most frequently cited issue (see previous section on this specific topic).

Products go
‘out of date’

Product
damaged

Stock surplus to
requirements

MARK DOWN PROCESSES & INNOVATION

Reducing the price of food products near to their ‘best before’ or ‘use by’ dates by 20% or
more is a common tactic used by leading retailers. Interviews with Greek businesses and
industry experts found that this practice is not widely adopted in the country. Ensuring these
processes are in place and executed well should be an important part of a retailer’s toolbox
for reducing in-store food waste. This can be supported through innovations such as digital
pricing systems. One such system called Wasteless achieved a 33% cut in store waste in a
pilot in Spain (www.wasteless.co).

€30million

EARNINGS INCREASE
Tackling product freshness
and losses could be worth
up to €30M a year to a €5BN
retailer’s earnings (based
on Oliver Wyman, 2014)
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IT IS ESSENTIAL TO REVIEW SUPPLY
CHAIN & STORE PROCESSES

FOOD SURPLUS & WASTE PRIORITY 1

There is an emerging scientific literature that quantifies which practices are most likely to deliver reductions in store food
waste. This is now enabling fairer benchmarking of stores and the assessment of improvement potentials (Broekmeulen, R.
and van Donselaar, K., 2016). A key concept that has recently is the ‘Efficiency Frontier’ (see below).
Using assumptions on a product‘s shelf life,
daily demand, case size and the stock level
at which new stock is ordered, a theoretical
‘efficiency frontier’ (EF) can be drawn showing
that for any given level of On-Shelf Availability
what level of waste will occur (see chart,
right). A store’s actual waste performance can
be compared to this to see the theoretical
maximum improvement possible with changes
to practice. The Efficiency Frontier can also
be shifted down (“waste less”) and right (“sell
more”) by interventions that target the key
underlying product and supply chain variables
used in the model e.g. shelf life and case sizes.
The improvement potentials of three of the most
beneficial interventions are described below.

Waste
INCREASING
PRODUCT SHELF LIFE
BY 1 DAY

Waste
DIFFERENTIATING
OSA TARGET LEVELS

UNPACKING ITEMS
AT THE DC

43%

Increasing product shelf life
was the most effective means
of reducing waste. This can
be done through a variety of
actions such as better cold
chain, handling and logistical
efficiency measures. By
increasing retail shelf life the
product is more likely to be
sold before going out-of-date

Waste

33%
Where appropriate, by
unpacking items at a
distribution centre, products
can be sent to stores in
smaller minimum orders
and so can more efficiently
be aligned to daily demand
levels, especially in smaller
format ‘convenience’ stores.

12%
By increasing the On-Shelf
Availability (OSA) target for
fast moving products and
reducing the OSA target for
slow-moving products a store
can effectively sell more
product while ensuring low
demand products do not
contribute significantly to
waste levels

Industry insight: “We have invested in a large, expensive project with industry experts to identify
how to improve our end-to-end value chain efficiency. This has yielded some significant advantages
for our business and is changing the way we operate.” Quality Assurance manager at major retailer.

Product returns and unfair
trading practices (UTPs)

retailer of having surplus stock and food waste is reduced
if they do not have to face the full economic cost of these
inefficiencies.

It is important to note that business trading practices
outlined in this section not only impact upon FLW
levels at retail, but also in supplier factories and farms.
For example, in Greece and other EBRD countries of
operation, the practice of returning products to suppliers
if they are near to their best before date was identified as
a common practice with potential for increasing supply
chain FLW. The exact scale of these product refunds or
returns in the country are not known and are likely to
vary between sectors and suppliers. In practice, many
suppliers ask their customers to dispose of the product
rather than pay for the transport to get the product back.
In some instances, it may be economically feasible for
the supplier to re-sell or re-use the product, but in many
instances it would be disposed in landfill. It is worth noting
that this practice also dis-incentivises some of the retail
best practice identified in this report, as the cost to the

In EU countries, such as the United Kingdom, this
practice would be considered “unfair” and would warrant
investigation by a legally established independent sector
adjudicator (e.g. The Groceries Code Adjudicator). Unfair
trading practices (or UTPs) linked to food waste include:
the absence of, or changes to, contracts; over production
due to lack of risk sharing; data sharing and forecasting
errors; and excessive/inconsistent use of quality and shelf
life standards. The impact of ‘unfair trading practices’ on
food waste is of increasing interest to policymakers in the
EU. For example,a draft Directive has been developed on
UTPs in the food supply chain (Taylor, J. et al, 2019). The
EU REFRESH project found perishable food supply chains
are particularly susceptible to UTPs due to the limited
time to find alternate markets. UTPs are worse where
market power is concentrated within a few large retailers
purchasing from a large number of suppliers.

KEY ACTIONS

The Efficiency Frontier - A key metric for helping retail businesses
assess and benchmark store food availability and waste

“The use of an
automatic ordering
system in 114 stores
delivered a 3.4
percentage point
reduction in waste”
retail business

Business & investors

Policymakers

•

Invest in detailed end-to-end review of supply chain
and store operations to understand key drivers of
FLW and changes to process that will reduce FLW

•

Develop smart operational metrics and incentives
that drive the right behaviours across the business
and encourage greater collaboration. Implement
data and reporting systems that enable tracking of
waste levels and store-specific FLW KPIs

•

Benchmark stores using measures that enable a
fair comparison e.g. the ‘Efficiency Frontier’ and
The ECR “Sell More, Waste less” tool

•

Work with strategic suppliers on demand planning,
shelf life and case size changes.

•

Ensure unfair trading practices do not displace
food waste to other parts of the supply chain

A comprehensive checklist of best practices for waste reduction for
perishables has been developed by ECR Europe. This document outlines
more than 60 actions that target supply and demand management in store
and the supply chain. A free “Waste Less, Sell More” tool is also available.
More details available at: https://ecr-shrink-group.com
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•

Examine the extent to which unfair trading
practices result in FLW in key sectors and stages
of the value chain. Explore how policymakers
can intervene to improve market information for
producers

•

Promote best practice in supply chain and retail
store management via industry FLW working group

•

Explore potential for mandatory reporting of FLW
levels in businesses over a certain size. This will
encourage greater quantification of FLW and also
provide additional reputational incentives for
business to act

FOOD LOSS AND WASTE PRIORITY 2

PRODUCT LABELLING &
CONSUMER AWARENESS

Best practice in
product labelling
Given the potential for consumer confusion leading to
food waste, a number of organisations have produced
best practice guidance on how to label food products
clearly and consistently to reduce waste.
Perhaps the most comprehensive guidance comes
from a joint publication from WRAP and the UK Food
Standards Agency and Department of Health. Published
in November 2017 (see right). It provides general
best practice guidance, useful legal and technical
information, decision trees and practical checklists to
help food businesses label food products correctly and
offer additional on-pack information with the specific
intent of reducing household food waste and ensuring
that food is safe to eat. This general guidance is also
supported by product-specific food labelling guidance
that covers a growing number of food products – for
example, cheese, milk, yoghurt, cut and packaged fruit
and vegetable products, chicken, beef and lamb.

Food labelling, including date labelling, provides
essential information to consumers and retailers on the
durability, safety and quality of food, helping to ensure
that food is safe and fit to eat throughout its life. This
information has a major impact on how retailers and
consumers handle products and make decisions about
their disposal. Because of this, the means by which
date and storage information is decided, communicated
and interpreted can have a significant impact on the
levels of food waste. Consumer research undertaken by
the European Union has identified a significant lack of
understanding of date labelling by consumers in Greece,
hinting that this could be driving significant levels of food
waste in the country (see summary of research at the
end of this section). Date label confusion can also extend
to those involved in redistributing surplus food to those
in need (e.g. food rescue and redistribution charities).
These organisations may not know what can and cannot
be done as a date approaches or (in the case of ‘best
before’ labels) has passed. This can lead to perfectly safe
surplus food not being redistributed to those in need.

10%

Types of date label

The following four types of label are commonly found on
products in supermarkets:
• ‘Use by’ - the date by which food should be
consumed to avoid food safety risks
• ‘Best before’ - the date by which the quality of food
should be eaten to ensure quality. Foods can be
eaten after this date without food safety risk
• ‘Open life’ - how long a product should be kept once
opened. Often combined with storage advice
• ‘Sell by’ or ‘Display until’ - these are dates used by
retailers to aid stock management process

of household food waste in the
EU is due to confusion about
best before and use by dates
(European Commission, 2018)
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Business practices for ensuring labeling
does not result in avoidable food waste
European Commission guidelines say that for food waste to
be minimised, it is important to ensure:

In cases where retailers also include ‘sell by’ or ‘display
until’ dates on food packaging to help staff manage
in-store product replenishment, this can further add
to consumer confusion on food date labelling, with
consumers confusing the ‘sell by’ / ‘display until’ dates
with a ‘use by’ or ‘best before’ date, leading them to
throw away perfectly safe and edible food well before
they need to. A growing number of retailers have
removed ‘sell by’ or ‘display until’ dates from their
products, replacing them with encrypted date codes
or barcodes, that cannot be read as dates, in order to
reduce consumer confusion and unnecessary food waste
In addition to date information, other forms of on-pack
advice can also provide valuable guidance to consumers
and help them avoid food waste. For example, guidance
on how to store food correctly can extend shelf-life
and make it less likely to be wasted, whilst advice and
labelling on the suitability of food for home freezing
and on how to safely defrost and use food can also help
consumers to manage their food better and waste less
of it.

•

Date mark is present, its meaning is clear and it is
legible;

•

Consumers have a good understanding of date labelling
(notably the distinction between “use by”- as an
indicator of safety - and “best before”- as an indicator of
quality);

•

“Use by” dates are used only where there is a safetybased rationale

•

The product life is consistent with the findings of safety
and quality tests, and is not shortened unnecessarily by
other considerations, such as product marketing;

•

Storage and open life guidance are consistent with the
findings safety and quality tests;

•

There is a level of consistency in storage of food at retail
and guidance for consumers regarding the temperatures
for storage at home.
Source: European Commission (2019)
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FOOD LOSS AND WASTE PRIORITY 2

Food label consumer perceptions and usage in Greece

Expiry date
information is
frequently looked at

71%

... however ‘Best
Before’ dates
are very poorly
understood

Only

22%

of Greek shoppers know that
consuming food after the ‘best
before’ date should lead to
no personal harm/ ill-health

of Greek shoppers said they
always look at expiry date
information when buying a
product. This is the highest
out of all 28 EU countries

... Which is leading to
avoidable food waste
in the home

50%

of Greek consumers stated
that they would dispose
of food that had exceeded
its ‘best before’ date.

Smart label innovation - helping
consumers cut FLW in the home
While it is important to ensure conventional date
labelling best practice is adopted, new developments
in ‘smart labelling’ are likely to enable new ways of
communicating product expiry to consumers. For
example, the Mimica Touch label is being trialled by Arla,
the dairy processor. One side of the label goes bumpy
when the food has spoiled, enabling consumers to feel if
the product is still fresh (see main image, right). Another
smart “After Opening Freshness Label” developed by
Insignia Technologies shows consumers when products
are fresh or past their best (see inset image, right).
These labels are most relevant for modified atmosphere
packaged products such as cheese, cooked meats, etc.

KEY ACTIONS

As part of the EU Circular Economy Action Plan the Commission was tasked to “examine ways to improve the use of date
marking by actors in the food chain and its understanding by consumers, in particular ‘best before’ labelling”. In 2015, a
Eurobarometer study surveyed EU consumers to understand citizens’ perceptions, attitudes and practices related to the
management and consumption of food, in particular the role of date marking. The study identified Greece as one of the
worst performing countries, for example only 22% of those surveyed properly understood ‘best before’ labels (see below).
A follow-on study in 2018 investigated how food business operators and national competent authorities understand and
utilise date marking and the possible impact of practices on food waste. Interestingly, the study found a wide variation
in date marking practices and that “Use By” date marks were used most frequently in countries including Greece. For
example, most fresh milk in Greece was found to have ‘use by’ dates, compared to all of the same product having ‘best
before’ dates in Germany and Sweden. This suggests much can be done to improve labelling practices and reduce waste.

Figure: Mimica Touch label and Smart Fresh label (inset)

Business & investors
•

•

•

snowflake logo to illustrate that a product is
suitable for home freezing up until its ‘use by’ date.

Industry, experts and policymakers should work
together to agree a framework that ensures the
clear and consistent application of ‘use by’ and
‘best before’ dates both across and within food
product categories based on the best scientific
and technical evidence available. This should draw
on international best practice in this area, such
as the guidance developed by WRAP in the United
Kingdom
Develop and adopt industry-wide guidance on how
the ‘open life’ of products should be calculated and
communicated to consumers.
Develop and adopt industry-wide guidance to
consumers on the home freezing of food products
and their subsequent safe defrosting and use,
including the use of the internationally recognised

Figure: Proportion of consumers who understand the meaning of best before dates (European Commission, 2018)
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•

Provide clear guidance to consumers on the
appropriate storage of other food items where
appropriate (e.g. store apples in the fridge to
extend their shelf-life by 5-7 days; or storing
potatoes in a cool dark and dry place to reduce
instances of greening, mould or rooting)

•

Invest in the use of packaging technologies (e.g.
active and intelligent packaging) that helps food
businesses and consumers to better understand
and extend the life of food products

Policymakers
•

Review the potential for introducing new legislation
to allow for the sale or donation of surplus food
items that have passed their ‘best before’ date (i.e.
foods that do not pose a food safety risk)

FOOD LOSS AND WASTE PRIORITY 3

SURPLUS & BY-PRODUCT
VALORISATION
The circular economy offers a promising alternative strategy for industrial development and job creation to
the traditional manufacturing-led growth pathway (Chatham House, 2019).
The ‘Circular Economy’ concept has become the dominant
framing of industrial and national resource efficiency in
recent years. According to the Ellen MacArthur Foundation,
the circular economy looks beyond the current “take-makewaste” extractive industrial model and is underpinned by
three principles: designing out waste and pollution through
better product development and materials selection;
keeping products and materials in use; and regenerating
natural systems. In the context of food raw materials this
means implementing food loss and waste prevention
strategies, closing the loop on nutrients and ensuring any
surplus or by-products are used and not landfilled (see page,
opposite).
Often the simplest way of creating more commercial
value (or avoiding costs) is from using surplus food and
raw materials as animal feed. Based on the nutritional
characteristics of materials (e.g. rich in protein, fibre and/
or antioxidants, high in energy content etc.), food industry
by-products can be used as a livestock feed by farmers or
by compound feed manufacturers. No publicly available
data exists on how commercial and industrial food wastes
are disposed of in Greece. Discussions with business
stakeholders have highlighted that a comparatively
small proportion of material is used as an input to feed
manufacturing sectors or in the production of energy, when
compared to Western European markets (see Tesco data,
right). More recently, by-product “valorisation” strategies
have highlighted the prospect of recovering high addedvalue food and pharmaceutical compounds in biorefineries
(see page opposite). These products are preferable in terms
of business profit, but the implementation of corresponding
projects is more complicated.

Creating a food circular economy
To maximise the use of surplus food by-products there is a need to establish interlinkages between food value chains
and other sectors to encourage: new food product development; food compound creation (biorefineries); animal feed
production; composting; and bioenergy production. These routes are underutilised in Greece and offer investment
opportunities from developing new technologies, enterprises and products.

FOOD
MANUFACTURE

RETAIL

FOOD MANUFACTURE
Create new brands and products from unsold
surplus e.g. granola bars, protein shakes, etc

FARMS
ANIMAL FEED & ANAEROBIC
DIGESTION DOMINATE CURRENT
CORPORATE APPROACHES
TO WASTE VALORISATION
In Western Europe surplus food and raw materials from
major food manufacturers and retailers are frequently
diverted to animal feed manufacturers or anaerobic
digestion (AD) facilities (often on-site). An analysis of
data from 27 Tesco suppliers responsible for producing
almost 30 million tonnes of food products identified
that approximately 8% of production was surplus or
wasted. The vast majority of these materials were sent to
animal feed and AD (both 43%) and a small amount to
composting (4%) and other treatments e.g. incineration,
sewers, land application and landfill (5%). (Source: analysis
of Tesco, 2018)

ANIMAL FEED AS A KEY RETAIL FOOD WASTE REDUCTION STRATEGY

“Having optimised our in store ‘reduced-to-clear’ activities and maximised food re-selling and redistribution, what
made a huge difference was enabling surplus fruit and vegetables to go to animal feed, in addition to bakery products
that were already managed that way”. Mark Little, Tesco Head of Sustainability, Sourcing and Waste Policy
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BIOREFINERIES
Create high value food (and pharma) compounds
from by-product and waste streams

HOUSEHOLDS

ANIMAL FEED PRODUCERS
Displace imported, high price and often
environmentally damaging feed crops
FOOD MATERIAL HIERARCHY
From an environmental
perspective, preference should
be given to technologies that
are at the top of the food
material hierarchy (see Pg 19).
This report focuses on these
opportunities

COMPOSTING
Recover nutrients to displace inorganic
fertilisers and build soil health

BIOENERGY
Reduce fossil fuel dependence through
use of bio-based wastes e.g. anaerobic
digestion

BIOREFINERIES
At European level, the valorisation of food processing by-products has been
promoted by the integrated “biorefinery concept” through a number of
different policies and funding opportunities. A biorefinery is defined as the
sustainable processing of biomass into a spectrum of marketable products
(food, feed, materials, chemicals) and energy (fuels, power, heat), using
a wide variety of conversion technologies in an integrated manner e.g.
thermochemical, chemical and bioprocessing. The biorefinery integrates
processes for the recovery and development of several products for different
applications and can also deal with the seasonality of the streams.
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9% CAGR
The global market for
bioproducts should reach
$714.6 billion by 2021
at a compound annual
growth rate (BCC, 2017)

FOOD LOSS AND WASTE PRIORITY 4

Valorisation of by-products in Greece: Olive case study

The olive sector and its processing by-products are
considered as an example for this report because the
production and loss of valuable compounds in the
environment from olive sector is significant. There are
also existing and integrated approaches that enable
the valorisation of different by-products of olive oil
industry. Studies of the application of olive polyphenols in
different fields (e.g. food sector, nutritional supplements,
pharmaceuticals, cosmetics) have already been reported
in scientific literature. Finally, there are opportunities
for developing business models that are based on the
competitive advantages of olive fruit bioactives e.g.:
marketing olive oil as a superfood and polyphenols as
powerful antioxidants.
Greece is the 3rd largest olive oil producer in the world.
The cultivated area in the country is >730,000 hectares,
producing >1.9 million tonnes of olives and >430,000
tonnes of olive oil. From olive tree cultivation and olive
oil industry, a number of by-products are generated
together with olive oil, e.g. biomass residues from olive
tree pruning operations, olive leaves, olive stones,
pomace residues from olive oil extraction, and olive mill
wastewater (OMWW), which refers to all wastewater
streams generated in washing steps and in the different
stages of oil production.It is estimated that for every 100
kg of treated olives, 35 kg of solid waste (olive cake) and
55-200 L liquid waste (OMWW) are produced. Greece
has ~2,000 olive oil mills, while each of them generates

approximately 300 tonnes of OMWW, 100 tonnes of olive
cake and 15 tonnes of olive leaves annually. One tonne
of OMWW contains ~4 kg of polyphenols, meaning that
the annual discharge of polyphenols in the environment
is 1200 tonnes of polyphenols per olive mill unit. The
total polyphenols market was estimated at ~1 billion
in Europe (in 2010), equivalent to about 2,200 tonnes
of polyphenols. The amount of discharged polyphenols
from few olive mill units could cover the total
European market of
polyphenols. These
numbers make
OMWW an endless
source of polyphenols.
According to a recent
report, the U.S. and
Europe polyphenol
market accrued
$392.47 billion in
2017 and is expected
to garner $584.91
billion by 2025, growing
at a CAGR of 5.0%
from 2018 to 2025.
Recent biochemical,
pharmacological and
other studies have
shown that polyphenols
possess strong radical
scavenging capacities
and can play an important
role in protecting against
oxidative damages
and cellular aging. The
extraction of valuable compounds from food processing
by-products is typically conducted using the 5- Stage
Universal Recovery Process (Galanakis, 2012), and
different technologies like solvent extraction, membranes,
resins adsorption as well as emerging technologies
(e.g. supercritical fluids extraction) that affect minimally
sensorial and nutritional properties of the substrate.
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Valorisation keys to success

of the target compounds are replaced with coextracted ingredients.

A number of principles should be used when exploring
waste valorisation investment opportunities. These
include:
•

Production lines should be designed near (but
not inside) the food businesses in order to ensure
minimum transportation and at the same time
meeting their hazard analysis and critical control
points requirements.

•

Cheaper approaches are those containing fewer
recovery steps. However, these methodologies
generate crude products containing lower
concentrations of the compounds of interest.
Subsequently, the functional properties of the
developed products are diminished since some

KEY ACTIONS

In Greece, it is estimated that the total amount of the
available biomass consists of 7.5m tonnes of agricultural
crop residues (from cereals, maize, cotton, tobacco,
sunflower, strawberries, olive kernels, vines etc.). The vast
majority of this biomass remains unused. According to
data from the Greek Ministry of Rural Development and
Food, the major agricultural products in Greece include
olives, fruits, vegetables, grapes, cereals and cotton.
The processing of these agricultural products generates
different streams of by-products that have high potential to
be used as raw materials for valorisation purposes.

•

Final product should be precisely designed
for tailor-made applications and a welldefined market. This is important as target
compounds may not be as beneficial as proposed
theoretically, and more importantly, it is difficult
to survive competition in the market of functional
foods.

Business & investors
•

Review current by-product and waste streams
to identify value-adding opportunities that could
create new products and business opportunities

dried products, fruit/vegetable based crackers,
vinegars, sauces and purees, canned products,
etc.)
•

Support technology investments for animal feed
producers to utilise food industry by-product (e.g.
flakes rollers, faster extruders, food waste sorting
stations)

•

Enable stakeholder-matching to bring together
large companies, smaller players and technology /
science solution developers together.

•

Undertake detailed review of regulatory barriers to
using food industry by-products within industrial
symbiosis ecosystems. Provide better guidance to
industry on these areas of laws

Policymakers
•

Create greater economic incentives for landfill
avoidance through the use of charges and bans on
food waste and by-product disposal

•

Finance national food surplus and by-product
mapping to identify raw material streams,
quantities, locations, valorisation potential and
opportunities for geographic ‘clusters’

•

Provide financial and capacity building support to
businesses who invest in technologies to produce
added-value finished products from former wastes
and near end-of-shelf life materials (e.g. freeze
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FOOD LOSS AND WASTE PRIORITY 4

SURPLUS FOOD
REDISTRIBUTION
line with all the requirements set by the donor regarding
time of collection, storage and vehicle requirements. Food
is donated from a wide variety of organisations, from
farmers to hotels and supermarkets. In 2018, the charity
helped re-distribute more than 23,000 portions of food
per day (equivalent to 8.5 million food portions in the
year). The charity delivered 42 portions of food for every
€1 of operational spend. The main driver for donors is
delivering a positive social impact, i.e supporting people
who face food poverty or food insecurity and socially
vulnerable groups. For large companies this supports
CSR reporting activities. Another organisation that has
been active in this space for 24 years is the Greek Food
Bank. The charity, which is a member of the European
Food Banks Foundation, distributed more than 1.6m
meals in 2018 from a fully equipped 1,300m2 warehouse
with refrigerator-rooms and deep-freeze chambers. The
Food Bank worked with 89 food companies last year with
support from SEVT, including 3 retailers.

stakeholders about giving surplus food to people.
There is a role for government to raise awareness and
social acceptance of food donations

A number of policy and legal areas commonly affect
the feasibility and business incentives to increase food
donations. These issues are not exclusive to Greece and
similar barriers exist in many other European countries,
including some of the countries seen as leading on FLW
reduction. There are four key policy areas of relevance:
•

Tax law: Greece has implemented economic
instruments that make it more financially attractive
to donate foods: donations are exempt from VAT.
This is seen as a positive action by those in the food
re-distribution sector as it creates clear financial
incentives

•

Landfill taxes and bans: Fiscal measures such as
landfill taxes and other measures such as bans
on disposing of edible foods to landfill are seen by
business as a significant incentive to seek alternative
management options.

•

Education: Some stigma remains amongst some

KEY ACTIONS

In complex, unpredictable retail value chains it is inevitable
that a small percentage of food purchased will become
surplus, even if all supply chain and store management
best practices are in place. Considering the dynamic,
time sensitive and diffuse nature of these opportunities
a new breed of software-enabled organisations are
providing food surplus management services to retailers
and manufacturers. Given the complexity and capacity
needed to properly manage these surpluses, partnering
with these providers is the most effective means of
operationalising food surplus and waste management.
One emerging leader in this space is the Greek CSO called
Boroume (which means ‘we can’ in Greek). Boroume
works with more than 1,000 private and business donors
to re-distribute food from shops to 397 charities across
Greece. For every incoming food donation, the charity
identifies in their database the most appropriate recipient
charity on the basis of geographical proximity, current food
needs, number of beneficiaries etc. The recipient collects
the donated food at the premises of the food business, in

Key regulatory & policy
considerations
•

Business & investors

Policymakers

•

Collaborate with food surplus management
companies and food re-distribution organisations
to review scope for re-sale and re-distribution of
food from stores, depots and manufacturing sites

•

Establish a food industry re-distribution working
group to share best practice, identify barriers
and opportunities and oversee the development
of relevant new resources and research. This
working group should include representatives
from municipalities, CSOs and business. It should
support efforts to promote food donation with
consumers and other businesses.

Photo credit: Boroume

FOOD RE-DISTRIBUTION IS A MAJOR OPPORTUNITY FOR RETAIL
Industry insight: “Food re-distribution is one of biggest levers for addressing food waste, however there is
a lack of infrastructure and capacity in many countries which means we can’t donate surplus food that is
perfectly edible” Relja Kosanovic, Ahold Delhaize, Group Eco-efficiency Manager
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Product liability: Businesses who wish to donate
surplus food may have concerns regarding potential
liability in the event of a food safety incident. In
some countries a ‘Good Samaritan’ law has been
introduced to help limit liability, however views
within food re-distribution sector are mixed on their
effectiveness. On top of legal concerns, businesses
will not want to have their brand associated with
these sorts of issues. Boroume have developed a
template contract that addresses issues of concern
for donors, including liability. Since liability issues can
be a barrier to food redistribution, upon collecting
the donation the representative acknowledges on
behalf of the recipient charity that the donated food
is in good condition. The transfer of property/liability
occurs, which means that the charity is responsible
after pick up to comply with food safety requirements
for transportation, storage until distribution to the
end beneficiaries. The contract also guarantees that
the donated food products will not be resold.
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•

Local authorities should be encouraged and
enabled to improve the scale and quality of their
food bank provision and be encouraged to use
donated foods rather than cash payments of food
procurement.

•

The government should increase the use and
enforcement of fiscal measures that create greater
economic incentives for businesses to implement
solutions for donating surplus food to food banks.

•

Develop and promote guidance on food bank
development and operational best practice (e.g.
contracts, food safety, traceability, consumer
information etc.).

5. CONCLUSIONS
Food loss and waste is a significant global challenge for business, policymakers and civil society. It is estimated the
production and disposal of FLW in Greek retail and manufacturing sites has a carbon footprint of c.5 mtCO2e - and
avoidable FLW is worth more than €500m each year in retail and food manufacturing. Meeting Sustainable Development Goal 12.3 to halve per capita FLW by 2030 requires co-ordinated action by policymakers, businesses and CSOs
should focus in four priority areas:
• Data-led supply chain & retail management. Greater
value chain collaboration and the use of data-led
approaches to reducing FLW in stores, depots and factories offer potentially significant economic savings for
food businesses who invest in these approaches.
• Product labelling and consumer awareness: Greek
consumers have some of the lowest levels of understanding of food date labels in Europe. How product
shelf-life and storage advice is designed by business
and interpreted by consumers has a significant impact
on food waste. Raising awareness and ensuring best
practice is adopted would help reduce food waste
• Food surplus and by-product valorisation: There is significant potential for economic and environmental gains
from a more food circular economy in Greece. The vast
majority of food by-products are unused in the country.
Valorisation is a critical element of the food circular
economy and should be supported by investors and
policymakers.
• Surplus food redistribution & selling: When some food
surpluses do inevitably occur in food chain businesses,
systems can be put in place to enable these to be resold or sent to charities (e.g. food banks). This ensures
the human consumption of food is maximised.
In each of these four areas a number of recommendations
were identified for policymakers and the private sector.
The most important recommendations are as follows.

Led by the Ministry of Agriculture, all relevant
government ministries and agencies should contribute
to the development and implementation of a long term
national FLW strategy through the cross-ministerial
working group. This should include the target of
halving per capita FLW by 2030, in line with UN SDG
target 12.3.

•

Support capacity building and best practice on the
development and management of food banks in
collaboration with business donors

•

Undertake a detailed review of regulatory barriers
to using food industry by-products within industrial
symbiosis ecosystems. As a result of this review provide
guidance to industry on these areas of law

Key recommendations for investors
Addressing FLW offers new opportunities for increasing
sales, becoming more efficient and mitigating material
business and supply chain risks. Investors can play a critical
role in catalysing action on FLW using three key levers.
1. Improve corporate governance at client companies
•

Ensure FLW is fully assessed as part of Environment
Social Governance (ESG) and due diligence activities

•

Work with clients to ensure they are fully aware of the
risks and opportunities posed by FLW - for example
by advocating that FLW KPIs and governance are
adequately addressed within business strategy and
investments

It is recommended that businesses adopt key FLW best
practices identified in these guidelines. Some of the most
critical practices include:

•

Encourage corporate leadership on FLW by assisting
clients to adopt best practices identified in this review

•

Ensuring FLW is properly addressed within corporate
governance structures and led by senior management

•

•

Investing in detailed end-to-end review of supply
chain and store operations to better understand the
root causes of FLW and identify which changes to
process and technology will reduce FLW, for example
the adoption of automated stock ordering systems,
packaging innovation, cold chain practices. Greater
improvements will be seen where the entire value chain
collaborates to address all critical loss points

Set up a credit line or loan profile for projects related to
food waste reduction. The criteria for selecting potential
borrowers and for the conditions of the use of the
finance should be informed by the insights developed
in these guidelines. These loans could be structured to
have a tail-end incentive related to FLW. For example,
if certain food waste goals would be met by a project
or business, the interest rate could be reduced or there
might be a claw back of some kind.

•

•

Reviewing current by-product and waste streams
to identify value-adding opportunities that could
create new products and circular economy business
opportunities

Issue bonds that raise awareness and specifically target
projects addressing FLW

•

Develop equity funds that invest in early stage
companies that are focused on food waste reduction
goods and services

•

Examine the extent to which unfair trading practices in
retail value chains result in FLW

Key recommendations for food businesses

•

•

Key recommendations for policy-makers
•

entity to help convene the collaboration or voluntary
agreement and to coordinate and support action by the
private sector.

•
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Finance the collection and reporting of a more detailed
FLW dataset for key agri-food sectors in Greece. Use
this research to refine priority areas for action and to
identify circular economy opportunities in the country
(i.e. where raw materials have valorisation potential
and there are opportunities for geographic industrial
symbiosis ‘clusters’)

•

Expand the use of economic incentives to increase the
business case for supply chain actors to invest in FLW
prevention processes and technologies. Interventions
such as landfill charges, VAT exemptions, low-interest
financing, tax benefits and tax credits are relevant to
all priority areas identified in this research.
Establish a pre-competitive collaboration or voluntary
agreement with the food industry to support the
objectives of a national FLW strategy. The primary
focus should be to quantify, reduce and report on FLW
to demonstrate what progress is being made. Consider
provision of public sector funding of an independent

•

Working with policymakers to put in place cohesive
policy and regulatory guidance on the consistent
application of ‘use by’ and ‘best before’ date labels,
especially for high wastage product categories;
and work with the food value chain to improve food
storage, freezing and defrosting guidance on fresh and
frozen packaged food products. Launch a nationwide
consumer-facing awareness-raising campaign to
improve understanding of the meaning of labels
Partnering with surplus management service providers
to ensure any surplus food is re-distributed to charity

2. Enable access to finance for FLW projects and businesses

3. Support government investment that reduces FLW
•

Support public-private investment programmes that
improve transport and agricultural infrastucture that
protect harvested crops and reduce transit times to
market e.g. storage facilities, roads, etc.

Whatever the approach, investors should align corporate
advocacy and investment decisions with the food materials
hierarchy i.e. prioritising investments that help food loss and
waste prevention rather than recycling technologies (see Pg
19).
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