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Indicator 12.3.1: Global food loss index  [CAEEA
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12 ntsr'::m:ﬁlg" Indicator 12.3.1 - Global Food Loss and Waste

CONS
AND CTION

SDG target 12.3 has two components, Losses and Waste that should be
m measured by two separate indicators.

Sub-Indicator 12.3.1.a - Food Loss Index

The Food Loss Index (FLI) focuses on food losses that occur from production up to (and not
including) the retail level. It measures the changes in percentage losses for a basket of 10 main
commodities by country in comparison with a base period. The FLI will contribute to measure
progress towards SDG Target 12.3.

Sub-Indicator 12.3.1.b - Food Waste Index

A proposal for measuring Food Waste, which comprises the retail and consumption levels is under
development. UN Environment is taking the lead on this sub-indicator.

Target 12.3

By 2030, halve per capita global food waste at the retail and consumer levels and reduce food
losses along production and supply chains, including post-harvest losses.

https://www.fao.org/sustainable-development-goals-data-portal/data/indicators/1231-global-food-losses/en
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Indicator 12.3.1: Global food loss index 57\1\5 KU

109.64 109.66 109.64 109.65
Food loss percentage: Fruits & Vegetables

- GLOBAL ANNUAL TREND

SELECT A SERIES: ‘12.3.13—Food loss percentage v |

SELECTAPRODUCT: | Fruits & Vegetables d
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2020 2021 2022 2023 METHODOLOGY FOR CURRENT STATUS ASSESSMENT

For indicators without a numerical yardstick the current status is assessed by computing the quintile distribution of the country values. Then the World is assigned to one of the five quintiles,
depending on the global value of the indicator, as described in The FAO methodelogy to measure progress towards the achievement of SDG targets and goals.

. Tota I Cerea IS & P u I Ses Note: This indicator does not present data at a country level, for this reason it is not possible to assess the current status resulting in the display message:[.

1t Not lable].

O Fruits & vegetables ® Roots, Tubers & Oil-Bearing Crops

® Meat & animal products

https://de—puinc—statsuite.fao.or(%
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Food loss index, 2021 ONRE o

KASETSART UNIVERSITY

Food loss index, 2021

The food loss index® measures the percentage of food lost from the farm level up until retail. It is compared to
percentage losses in 2015. Values greater than 100 show increased waste since 2015; lower values indicate a

decrease.
Australia and New Zealand (UN
Latin America and the Caribbean 101
(UN SDG)
Europe and Northern America (UN
SDG) 100.9
(UN SDG)

Sub-Saharan Africa (UN SDG) 8.9

0

World

Central and Southern Asia (UN 88.7

SDG)

Data source: Food and Agriculture Organization of the United Nations OurWorldinData.org/environmental-impacts-of-food | CC BY

1. Food loss index The food loss index measures how losses in the food supply chain have changed relative to 2015.
Food “losses” are defined as the loss or wastage of food from the farm up to the retail level. Pre-harvest losses, and retail and consumer waste are

not included.
Food losses are measured across five food groups: cereals & pulses; fruits & vegetables; roots, tubers and oil crops; animal products; and seafood.

The percentage of food that is lost across the supply chain in 2015 is given a value of 100 as a baseline. If the index value is greater than 100 then
food losses have increased since 2015. If the value is less than 100, they've decreased.
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UNEP’s Food Waste Index report (2021) Shre KU
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Fig. 1. UNEP's Food Waste Index report (2021).

Batool, F., Kurniawan, T. A., Mohyuddin, A., Othman, M. H. D., Aziz, F., Al-Hazmi, H. E., ... & Anouzla, A. (2024). Environmental impacts of food waste
management technologies: A critical review of life cycle assessment (LCA) studies. Trends in Food Science & Technology, 143, 104287.
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6% of global greenhouse gas emissions come — SHSHE

from food losses and waste

Emissions from food that is never eaten

accounts for 6% of total emissions
Food eaten

Lost in Consumer
supply chains waste

Food production is responsible for 26% of global greenhouse gas emissions

Note: One-quarter of food emissions comes from food that is never eaten: 15% of food emissions from food lost in supply chains; and 9% from consumer waste.
Data source: Joseph Poore & Thomas Nemecek (2018). Reducing food's environmental impacts through producers and consumers. Science.
Licensed under CC-BY by the author Hannah Ritchie.

OurWorldinData.org - Research and data to make progress against the world’s largest problems.

Hannah Ritchie (2020) - “Food waste is responsible for 6% of global greenhouse gas emissions” Published online at OurWorldinData.org. Retrieved from:

'https://ourworldindata.org/food-waste-emissions' [Online Resource]
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Food waste per capita, 2022 Shre KU

Our World

in Data

Amount of food wasted per capita, measured in kilograms.

B Retail [l Out-of-home consumption [l Household

Thailand 50 kg 40 kg 86 kg 176 kg

United States 74 kg 73 kg 159 kg

Brazil

Indonesia
China 46 kg

Italy

94 kg

40 kg 53 kg

76 kg

107 kg

144 kg

144 kg

142 kg

132 kg

World 36 kg 79 kg 132 kg
Philippines 44 kg 40 kg 26 kg 110 kg

Germany FALY: 22 kg 78 kg 109 kg

United Kingdom 16 kg 76 kg 95 kg

Japan 12 kg 60 kg 81 kg

Data source: United Nations Environment Programme OurWorldinData.org/food-supply | CC BY
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Food loss percentage in 2021
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Circular model in FLW management e KU
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Animal
products

Agriculture production

Postharvest handing and storage
Composting

Biogas
slurry

Processing and packaging

Animal
feed

Digestate
Distribution

Anaerobic
digestion

Consumption
Circular model Linear model

—>  Anacrobic digestion Landfill
Composting Incineration
—*  Animal feed

FW reduction

Landfill Incineration

Fig. 2. Linear and circular model in FLW management.

Wang, Y., Yuan, Z., & Tang, Y. (2021). Enhancing food security and environmental sustainability: A critical
review of food loss and waste management. Resources, Environment and Sustainability, 4, 100023.
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Food and drink material hierarchy Most preferable option

Prevention

* Waste of raw materials, ingredients
and product arising is reduced -
measured in overall reduction in waste.

* Redistribution to people.

-
°
-
L]
3
=
o
=

* Sentto animal feed

Waste sent to anaerobic digestion; or

Waste composted

Recovery
* |ncineration of waste
with energy recovery.
‘ *
L

m

Disposal

¢ Waste incinerated without
ENErgy recovery.
Waste sent to landfill.
Waste ingredient/product
going to sewer.

Least preferable option
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Percentage of food loss by region, 2016

Sub-indicator 12.3.1.a - Food Loss Index from
post-harvest to distribution, 2016

Central Asia (M49) and Southern Asia (MDG=M49) |
Northern America (M49) and Europe (M49) [ GGG

Sub-Saharan Africa (M49) |
world |

Latin America and the Caribbean (MDG=M49) | GG

Western Asia (M49) and Northern Africa (M49) |GGG
Oceania (M49) excluding Australia and New Zealand (M49) [ GGG
Eastern Asia (M49) and South-eastern Asia (MDG=M49) | GGG
Australia and New Zealand (M49) | IEEGTNGEGEGE

0 2 4 6 8 10 12 14 16 18 20
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Five policy-makers needs on food loss and waste: what can be answered and

what needs to be further developed.

N
ONRRE
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Policy-relevant questions

What is known

What needs greater effort by practitioners

Q1

Q2

Q3

Q4

Q5

Do we know how much food is lost or
wasted?

What are the causes of FLW?

What interventions are best suited to address
FLW and how to target them? Should
policymakers focus on loss, waste, or both?

What is the rationale for public intervention?
How ambitious should we be in setting
reduction targets?

Are there trade-offs and unintended
consequences of reducing FLW?

¢ In the aggregate, a sizeable amount of food is being lost or
wasted.

e Methodologies are being improved (FAO, 2019; FLW
Protocol, 2016). However, it is difficult to harmonize
approaches (Chaboud and Daviron, 2017; Ellison et al.,
2019)

e Food prices relative to production costs are critical
explanatory variables in determining FLW rates.

e Economic incentives for adoption of FLW reducing
technologies are weak Deficiencies in public infrastructure.

e Depends on the underlying motivation of reduction (FAO,
2019). Even the appropriate measure (losses in tons,
nutritional or economic value) depends on the objective
(FLW Protocol, 2016).

e Strategies for reducing food losses and food waste will have
to be different: for waste reduction consumer awareness is
key; for loss reduction understanding private costs and
benefits and what drives them is key.

e Overall economic welfare improves when lower FLW
implies improved efficiency of food systems.

e Producing food that is lost or wasted has an environmental
impact (Kummu et al., 2017).

¢ Food security and nutrition improves by reducing losses, as—
in principle — more food becomes available at lower prices,
benefiting households that are net buyers of food. Food
banks that avoid food waste provide support to the food
insecure.

e Achieving zero FLW may not be realistic, given increasing
marginal cost of investing in FLW reduction (Ellison et al.,
2019).

o Impacts will be felt both upstream and downstream of an
intervention. For example, reductions at one stage can
trigger losses and waste elsewhere,

e FLW reduction leading to lower prices may affect incomes of
food producers and weaken economic incentives to invest in
FLW reduction.

o Efforts at improving food safety (reducing contaminants and
spoilage) may cause higher reported FLW.

¢ Identifying critical loss points.

Measurement approaches.

s Opportunities using blockchain.

Better understanding of private benefits and costs as key
determinants of FLW.

Identifying indirect causes that need to be addressed as part
of broader agri-food value chain development policies.
FLW reduction should be treated as an intermediate goal
and interventions designed and targeted in function of the
policy’s ultimate goal (e.g. food security, reducing GHG
emissions, etc.)

Based on answers to Q1 and Q2, identify stakeholders for
whom interventions can be most effective.

Need to focus more on quantifying the actual environmental
improvement obtained by specific interventions to reduce
FLW once economic feedbacks of an intervention are taken
into account.

More research is heeded on the distributional effects of FLW
interventions: reducing losses could harm producers
because of lower prices.

Improving the assessment of efficiency, environmental and
food security benefits of interventions, since there is very
limited knowledge about societal benefits of reduction in
FLW.

KU

KASETSART
UNIVERSITY

Cattaneo, A., Sanchez,

Better understanding of how FLW reduction at one stage of
the food value chain impacts market conditions upstream
and downstream the supply chain.

Identify trade-offs between different objectives associated
with FLW reduction.

Vos, R. (2021).

for policy and

M. V., Torero, M., &

Reducing food loss and
waste: Five challenges

research. Food Policy,

98, 101974.
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Timeline of EU food waste reduction legislative proposal. [IsF\el= KU

EC proposed The Environment First Reading position EU council: EU

legally binding Committee put forth of the proposed ministers of

food waste more ambitious revision of the Waste environment agreed on
reduction targets targets Framework a common position

Prim 0% Prim 0% Prim 0% Setting targets
Proc 10% Proc > 20% hipﬁt;rl:?lgts Proc 10% For 2027,
Retail 30% Retail > 40% e o Retail 30% revise for
HH 30% HH > 40% HH 30% 2030
o ®e @&
July 2023 February 2024 March 2024 June 2024

FIGURE1 | Timeline of EU food waste reduction legislative proposal.
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EU council and
Parliament agreed on

targets to reduce food
waste

February 2025

Source: Philippidis, G., de Jong, B., M'barek, R., & Bartelings, H. (2025). Doing More With Less: Cutting Food Loss and Waste in the EU and Its Impact on Food Security. Sustainable

Development.
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Fig. Shoppers select fresh produce at a supermarket. (Photo by Patipat Janthong)

Source: https://www.bangkokpost.com/opinion/opinion/1778159/tackling-thailands-food-waste-crisis
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Source: Kamm, Gruber and Kamm. 2006. Biorefineries - Industrial Processes and Products :
Status Quo and Future Directions Volume 1. Weinheim: Wiley-VCH
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Fig. 10.1 Sugar cane processing to sucrose, ethanol, by-products, and new products.
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Value Chain of Biorefinery industry from Sugar cane
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Value Chain of Biorefinery industry from Cassava
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