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WHAT WE KNOW
THE NUMBERS, THE REASONS AND THE VALUE LOST
FOOD LOSS AND WASTE IN NUMBERS
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billion tonnes of food are lost or wasted. At the same
time, more than 870 million people go hungry every
night. By 2030, the world is likely to throw-away 66
tonnes of food every second or 2.1 billion tonnes of
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food every year, worth USD 1.5 trillion, according to a
recent report from the Boston Consulting Group on
Food Loss and Waste (FLW). FLW takes place
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throughout the entire supply chain with peaks at the
production and consumption levels. In developing
countries, the losses are highest at the production or
farm levels while in the developed countries, the waste
is highest at the consumption levels. (Sources FAO and
Boston Consulting Group)

Source: UN FAO, World resources institute

Food is lost for various reasons, some more or less known but all resulting in food and income losses. These include for
example a shortage of access to data on production, prices and market requirements; logistics issues that arise owing
to freight costs, local transportation, storage at departure or destination; last minute order cancellation; improper
planning production and distribution without knowing the market demands or quality requirements; stringent buyers’
requirements; production without knowing the actual demand or pricing; rate fluctuations that impact the produced
goods supply or simply a “natural overproduction” due to favourable growing and climatic conditions. Much of the food
lost or wasted is of perishable nature, particularly, fruit and vegetables, meat, dairy and eggs.
Food is lost and wasted at all stages of the often very long food supply chains and this has a price. In recent year,
attention has been given mostly to the end of the supply chain – the retailers and the consumers where the value lost
is the highest, particularly in developed economies. In 2019, FAO classified this as food waste (source FAO).The value
lost at the beginning of the supply chain may be less, but the economic impact is immense for those at this end of the
food supply chains: the producers, packers or traders, the large female workforce, the small-scale farmers who are often
the most vulnerable. This seriously affects food security in rural and urban areas where markets are impacted
undesirably owing to unmet demands for produce. Food lost at these stages, are classified by FAO as food loss (FAO,
2019)
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CLIMATE CHANGE AND THE ENVIRONMENT
CHALLENGE
ZERO TOLERANCE ON FOOD LOSS
Climate change and food loss and waste are highly related. Addressing the food loss and food waste FLW challenge can
support climate change action in a number of ways. Currently and according to the latest estimates, 8% of the
greenhouse gas emissions are caused by food that is lost and wasted. Food loss impacts water and land resources and
biodiversity. Agriculture accounts for 70 percent of the water used throughout the world, and food waste means
wasting precious freshwater and ground water resources for food that is never consumed. As portrayed in the figure
below, at every node of the supply chain, improving or changing practices may support the food loss and waste challenge
or its root causes.

Source: FAO Presentation at UNECE-FAO Conference on Food Loss, 13 November 2018, Geneva Adapted
from: FAO. 2017. Save Food for a Better Climate - Converting the food loss and waste challenge into climate action
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WHAT CAN BE DONE?
A COMPELLING CASE FOR GOVERNMENTS AND BUSINESS
A lot can be done to fight food loss and waste. The Boston Consulting Groups, in its 2018 analysis, estimates that there
is a potential for saving up to USD 700 billion from the estimated lost value of USD 1.5 trillion by 2030. This requires
comprehensive as well as complementary approaches.
There have been many noteworthy campaigns, initiatives, programmes, incentives and policies that have addressed the
food waste issue at the retail and consumption levels. These initiatives have either been launched by governments,
international organizations, retail chains, campaigners, or non-profit organizations to tackle waste generated from retail
business and consumption behaviour and to raise the level of awareness among the consumers. Some generate income
and business by selling left-overs, some distribute food to charities and food banks, some incentivize through tax
measures to prevent waste, others tackle the sources of the waste through innovative approaches and practices which
is a preferable way to prevent food loss and waste.
The lack of systematically collected and recorded data and information makes it very difficult for governments to
plan longer term interventions. Knowing much more about where, why and at what stages losses occur and in what
regions, is genuine and valuable information that is so far unavailable in many countries, particularly in developing
countries. The data and information are essential to remedy the situation, prevent losses and enhance the
governmental planning processes. Although governments might have data about farming and common challenges
at production levels, the individual farmer may not know if the choice of produce is the most sustainable and if the
losses occurred could be saved and transformed into a source of income and improved food security. Channelling
food loss and waste (i.e. the share of food that can no longer be redistributed for human consumption or animal feed)
into biomass production (large, small or micro-scale) is still a very much underutilized avenue.
Therefore, any new and complementary approach requires to address the issues at the up-stream of the supply chains,
at production, post-harvest handling, storage and distribution levels. So far, interventions, early in the supply chain
are much rarer and have mostly focused on improved production, cold-chain or handling practices. While all of them
hold a high potential to positively impact and prevent food loss for the producers or traders who face forgone incomes
in all regions of the world, the issue of the food that leaves supply chains at all levels days by day the” invisible food”
remains to be addressed in a coherent, holistic way.
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CONTRIBUTION TO THE SUSTAINABLE
DEVELOPMENT GOALS (SDGs)
Addressing the food loss and waste challenge can contribute to multiple Sustainable Development Goals (SDG). The
specific SDG target on food loss and waste is target 12.3, which stipulates halving per capita food waste by of SDG 12
(responsible consumption and production) are also relevant for reducing food loss: they promote the reduction of waste
generation through prevention, reduction, recycle and reuse, efficient use of natural resources, sustainable
procurement practices or even improving technological capacity to move towards sustainable production and
consumption patterns. SDG 2, 5 and 13 are either directly or indirectly impacted by FLW interventions. Some of the key
impacts include the following:
-

Reduce of food loss and waste at the source of the chain before it reaches the consumer (SDG 12.3, reducing food
waste);

-

Availability of food items will increase, including of perishable items, especially beneficial for the poor (SDG 2,
reduced hunger and improved nutrition);

-

Income of the poor producers or traders will likely to increase from the sale of otherwise ‘lost or wasted’ items (SDG
2, improved food security and SDG 1, reduced economic poverty);

-

Improved practices at the post-production, handling, storage and transportation will lead to improved climate
change policy and measures and reduced green-house gas emission (SDG 13, Climate action);

-

Pressure on increased production of food will likely to decline;

-

New and innovative solutions may bring spill-over gains e.g. change of attitude from accepting food loss and waste
at production to one of valuing the gains from the savings.

-

Promote sustained, inclusive and sustainable economic growth, full and productive employment and decent work
for all (SDG 8)
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OUR INNOVATIVE APPROACH AND SOLUTION

MAKING THE INVISIBLE “LOST” FOOD
AVAILABLE
SYSTEMATIC LOSS RECORDING AND ONLINE MARKETPLACE
BASED ON BLOCKCHAIN TECHNOLOGY
FOR A CIRCULAR ECOSYSEM

BACKGROUND
Against this backdrop, the United Nations Economic Commission for Europe (UNECE) has taken action and is working
on several angles. The safeguard of food quality, fair trade and its safe and responsible consumption is at the core of
UNECE’s work on agricultural quality standards and its Working Party on Agricultural Quality Standards
(http://www.unece.org/trade/agr/welcome.html). Their normative and analytical work focuses on standardization and
international cooperation as well as, since 2013, on food loss and waste and its root causes and possible interventions
at policy and practical levels. In 2015, the Working Party broadened the work in this area in light of the adoption of the
Agenda 2030 and its Sustainable Development Goals (SDGs). Since 2015, UNECE organizes policy dialogues and
conferences on food loss linked to the production processes and trade to develop concerted measures and solutions to
tackle the problem. The work on food loss and food waste is now integral part of UNECE’s work and focuses on areas
which have so far not been part of larger-scale interventions neither at national nor international levels. This includes
awareness raising as well as a Code of Good Practice to avoid food loss in a public-private setting; a simple methodology
allowing all actors in the supply chain to record losses and the first analysis of food lost in the pre-shipment phase as
well as the development of basic market requirements to ensure the safety and quality of the food sold on domestic
and international markets.
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UNECE’S NEW AND INNOVATIVE APPROACH
TO THE FOOD LOSS and WASTE CHALLENGE
A SOLUTION FOR REAL IMPACT FOR A CIRCULAR ECONOMY
As part of all these efforts, and, given the fragmented reasons for the losses incurred as well as the compelling business
case associated with all these losses, UNECE has developed an entirely new and innovative approach to the food loss
and waste problem. Keeping in mind the fact that it is necessary to tackle food loss at the “hotspots”, i.e. where it occurs
but also realizing that some of this was simply out of the authorities or private sectors’ control, two aspects need to be
highlighted:
1. The lack of data and information: Governments and the private sector seem to be in need to know much more about
where, why and at what stages losses occur. This data and information is so far unavailable in most countries,
particularly in developing countries. The data and information is essential to remedy the situation, prevent losses and
enhance the planning processes.
2. The lack of fast and efficient mechanisms to repurpose or sell food to buyers outside the traditional supply-chains:
As mentioned earlier, over the years and in parallel to an ever more performing agriculture and an open trading
environment, tremendous inefficiencies have built up along the entire supply chain with a huge environmental and
economic impact affecting the income of the most vulnerable: small-holders, small traders and particularly women. So
far, there is no mechanism or tool that might accompany policy measures and interventions and allow for this food to
remain in the human consumption chain to the largest extent possible.
While food loss might not be at the origin of malnutrition or food insecurity, it does not improve the situation. Similarly,
while food loss is not at the origin of greenhouse gas emissions, producing resources that are ultimately removed from
the human nutrition cycle, does not help improve the situation either. Reducing food loss is, therefore, a win-win
situation for all.
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UNECE’S TWO-WING SOLUTION: DATA
DRIVING FOOD LOSS/WASTE PREVENTION
AND AN ONLINE MARKET PLACE
A SOLUTION FOR REAL IMPACT
UNECE has therefore worked on developing a new viable measure to help mitigate these losses and foster the
absorption of the “invisible” and currently unavailable food in new and alternative food chains. This innovative two-

wing approach pioneered by UNECE consists of: the systematic recording of food lost/wasted and
an online blockchain supported marketplace for the food supplies that currently go to waste and
are removed from the human consumption chain. The perfectly edible, often even certified and even ready
for export food is taken out from the mainstream supply chains for the reasons outlined before.
The first one of the project’s wings has as primary objective the inclusion of this food in the food system by generating
income, and eventually employment (particularly for women and youth). This is done by linking and matching potential
sellers with buyers and, thus, making food available for purchase, donation, distribution and biomass production in
a new alternative way. These new supply chains will create direct and new links and help find alternative uses for food,
otherwise lost.

It will be based on an innovative digital technology: Distributed Ledger or Blockchain that can offer robust and trusted
solutions. This scalable marketplace will initially target the wholesale levels (from post-harvest to pre-retail) and offer
possibilities for plug-ins for the inclusion of the consumption or the retail levels, at later stages.
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The second wing is the transparent and real time data and data analytics which will enhance the governments’
ability to plan targeted policies and interventions and help all users identify opportunities for waste minimization
and repurposing for value creation.

The aim is the creation of a Create a circular eco-system with the targeted operators and all
possible users including traders, processors, charities, super markets, institutional buyers and,
ultimately, biomass and compost producers
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THE FOOD LOSS/WASTE MANAGEMENT SYSTEM PERFORMS THE FOLLOWING
FUNCTIONS:
•

Buy and sell agricultural produce that would otherwise be lost or wasted.

•

Accounts for, makes available and repurposes to alternative buyers, currently “invisible” produce.

•

Quantify, track, monitor and report the food waste impact annually every year at all levels (including smallscale farmers).

THE FOOD WASTE/LOSS MANAGEMENT SYSTEM WILL BRING SPECIFIC
BENEFITS INCLUDING:
•

A channel for government agencies, NGOs to effectively reach producers.

•

A tool for implementing circular economy targets

•

Systematic data on the market, the loss hotspots and quantities lost for government agencies to plan policy
interventions, preventive measures, analyze trends and implement circular economy measures

•

Deeper insights and data about the market to government agencies, producers, other interested parties to plan
and analyze trends.

•

Direct and instant access to larger markets (local, regional, international) for producers (incl. small producers).
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•

A channel for biomass producers to source food waste, i.e. food that can no longer be redistributed for human

consumption or animal feed
•

A channel for tracing resource efficiency and use

•

Trust and traceability enabled by state-of-the-art Blockchain technology that enables tracking product journey
and ensures quality certification validity.

GEOGRAPHICAL COVERAGE
The food loss/waste management system with systematic food loss/waste recording and an online market place will be
rolled-out as a national platform in Phase 1 and is destined for all countries. In highly integrated regions as such as the
European Union markets, a cross-border use can be envisaged from the onset. In other regions, the cross-border
function will be part of a second project phase and Phase 1 pilot markets could be envisaged to be linked.
The food loss/waste management system with the systematic food loss/waste recording and an online market place
solution will be made available to all countries to be implemented at national levels.
The coverage will be spread over cities and rural areas based on specific contexts and needs of the stakeholders.

TARGET OPERATORS AND USERS
•

Operator: government agencies, public-private partnerships

•

Users: All interested parties including producers, traders, packers and logistic companies, hospitality sector,
wholesalers, institutional buyers, charity and government agencies, biomass and composter producers.

•

Strong partners at domestic level (governments, NGOs. Private sector) will be required to ensure long-term
ownership and maintenance

STEPS AND PHASES
The two -wing food loss/waste management system is scalable and adaptable for all countries and will be designed for
fresh fruit and vegetables first. The same solution (recording and marketplace) can be later designed for other
products (meat, dairy, etc.) but the produce categories won’t be grouped in one marketplace. Logistics arrangements
could be included already in phase 1.
The two -wing food loss/waste management system is developed as an English language version with possibility of
translation into local languages.
The commercial and financial part is clearly separated from the food waste recording part to guarantee data
integrity and custodianship.
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Based on needs and funding availability, the following steps or phases will be undertaken:
•
•
•
•
•

Local or national use will be piloted first, followed by cross –border (it is envisaged to test the tool in 2-3 pilot
countries with subsequent transfer of ownership)
Plug-ins for existing systems and methodologies (e.g. quantification methodologies, traceability, certification)
Training in use and maintenance requirements
Plug-ins for additional interfaces and stakeholders, e.g. logistics
[Plug-ins for consumer interface at a later stage (if possible and needed).]

ESTIMATED TIME REQUIREMENTS AND CURRENT STATE
Required time for development: 6 months - Pilot phase: 3-4 months
Pilot countries as of December 2019: 3
State of development as of September 2019: IT requirements and wire frame for the two wings have been designed
by UN – work on development has started with seed project money and in-house technical support.
Pilot phase rollout: targeted towards end of 1st quarter 30 March 2020 for a period of 4 to 6 months

Project Contact:
Ms. Liliana Annovazzi-Jakab
Head, Agri Unit
Economic Cooperation and Trade Division
United Nations United nations economic Commission for Europe (UNECE)
Email: liliana.annovazzi-jakab@un.org
Tel: +41 (0) 22 917 1176
Palais des Nations, Geneva, Switzerland

