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REDUCING FOOD LOSS AND WASTE BENEFITS SOCIETY

But interventions need to be tailored to countries’ contexts and objectives
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NEW ESTIMATES FOR FOOD LOSS ARE A BIG STEP TOWARDS ACTION

1/3 of food is lost or wasted S""‘ SDG 12.3

(14% lost and 17% waste) reflects growing
FAO raised awareness on food L - attention to the
loss and waste with a global "l“v Issue

estimate in 2011

Creation of two indices to measure progress towards this target
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Definition

Measurement

DEFINITION AND SCOPE OF FOOD LOSS INDEX
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Preharvest Harvesl: On-farm Transport Processing . Public and
(i.e., yield gap) (€g, leftin postharvest Storage and packaging el household
o the field) Distribution consumption

Stages of the food system

Extreme events
SDG Target 1.5

I
Food Loss Index

SDG Target 12.3.1a

Food Loss Index at the national level
SDG Target 12.3.1a

FL: Food Loss; FLW: Food Loss and waste; FW: Food Waste; PFLW: Potential Food
Loss and Waste, PHL: Post harvest loss, SDG: Sustainable Development Goals

I
Food Waste Index
SDG Target 12.3.1b

Source: Delgado et al. 2023



Globally, 13.2% of food is being lost

World 13.2%

Northern America and Europe 9.2%
Oceania (excluding Australia and New Zealand) 12.49
Central Asia and Southern Asia 12.69
Australia and New Zealand
Western Asia and Northern Africa 14.2%
Latin America and the Caribbean 14.5%

Eastern Asia and South-eastern Asia
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Sub-Saharan Africa 20.0%
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%
% Source: SDG Indicators Data Portal
/
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https://www.fao.org/sustainable-development-goals-data-portal/data/indicators/1231-global-food-losses/en
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Food Loss Percentage by commodity group
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What are we measuring?

-
[ quantity versus quality ] Weight, caloric, nutritional and/ or economic loss
.
: : : 4
Inclusion/ exclusion of different In percentage of total, harvested or potential
loss dimensions L production

natural versus
edible versus inedible real loss versus re-use
unnatural
[ Avoidable, possibily avoidable and unavoidable J
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How are we measuring: estimation methodologies

‘ h DATA & METHODS PROS CONS \
Data: National or regional o Cheap and straightforward o High requirements on data quantity,
aggregated statistics implementation quality and standardized collection

Macro Methods: * Representative for large methodologies
approach o Mass- and energy balances: region and good * Not representative for specific
comparability regional units

comparison of raw material

input and produced output ¢ No distinction between:

o VCstages where loss occurs
o Natural and unnatural loss

o Edible and non-edible loss /
L Vi

Literature using these methods: Gustavsson et al. (FAO, 2011), Kummu et al (2012) and Lipinski et al. (2013), Beretta et
al. 2013, Buzby et al. 2014, and Stuart, 2009 looks at major disadvantages).

Source: Delgado et al. 2021



How are we measuring: estimation methodologies

~

[ A DATA & METHODS PROS CONS
Data: data on a sample of value Commodity, climaticzoneand @ Costly and time consuming
chain actors, often collected ad-hoc context specific * Representativeness highly sensitive to
Micro Methods: Detailed, fully relevant and VC sampling choices
approach e Questionnaires and interviews stage specific data o Sensitive to the estimation timing
e Food loss and waste diary Insights into causes and o Estimates are often not comparable,
o Direct measurement, through prevention possipiites and cannot be generalized
welghing o volume assessment o Same estimation method can often not
o Scanning be applied to all VC stages
N /

J

Literature using these methods: APHLIS, 2014, Monier et al. (2010), WRAP (2009, and 2010), Kaminski and
Christiansen, 2014; Minten et al., 2016a; Minten et al., 2016b, Delgado et al. 2021

Source: Delgado et al. 2021
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What we do?

s Value chain concept

» FL occurs at different stages of the food VC:
production, post-production procedures, processing,
distribution (FAO, 2011; HLPE, 2014; Lipinski et al.,
2013)

» We collect information through representative surveys
among farmers, middlemen, and processors (identify
specific nodes).

= What we measure

» We measure physical quantities and quality losses.

Compare Alternative Methodologies

* Robustness check using 4 alternative methods: 1
traditional method and 3 new methods
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Three micro approach methods in
addition to traditional method

mme Self-reported method (traditional)

» For example, used by Ambler et al. 2018; Kaminski and
Christiansen, 2014; Minten et al., 2016a; Minten et al., 2016b

s Category method

» Based on the evaluation of a crop and the classification of that
crop into quality categories.

e Attribute method

» Based on the evaluation of a crop according to inferior visual,
tactile, and olfactory product characteristics.

e Price method

» Based on the reasoning that higher (lower) values of a
commodity reflect higher (lower) quality.




Data collection

= For selected commodities we map the specific
commodity value chain and collect random
samples of three different agents in the VC.:
producer, middleman and processor.

= We developed specialized digital questionnaires
for the three different agents of the value chain
and with the specificities of the commaodities.

= Methodology consistent and comparable across
commoditieS and countries

» The questionnaires enable us to characterize the
nature of food loss, specifically the production
stages and the particular processes at which loss
IS incurred.




Examples where the methodology has been validated
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Data sample

Sample

Middlemen 182 85 325 365 --- 140

Note: In the case of teff in Ethiopia, we only survey producers because most of the producers will bring their teff to millers who work on a fee-for-service basis,
returning milled teff flour to the producers without any major intermediation of middlemen.

Source: Delgado et al. 2021



Examples of results of implementing the four methodologies
In different countries
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IMPROVING MEASUREMENT OF FOOD LOSSES

Food Losses (% of value of total production)

30%
m Farmer m Middleman m Wholesaler
25%
2% g
22927% 22&21% 5 1991% yro 2%
19% q
20% 19% 18% 9%
17% 17%
16% 16% 16%
15% 14% 13%
12% 12%
10%
10% 2% 9% 9%
) I | | |
0%
SCAP S C A P S C A P S C A P S C A P S C A P S C A P
ECU, PER, GUA, GUA, HON, HON, ETH, CHM,
Potato Potato Beans Maize Beans Maize Teff* Wheat

Self-reported (S)

. e * Ethiopia: Losses assessed at the farmer level only
losses -Traditional ~Category classification

method (C), Attribute
measurement (A) and Source: Delgado, Luciana; Schuster, Monica; and Torero, Maximo. 2021. Quantity and quality food
‘ price (P) methods losses across the value Chain: A Comparative analysis, Food Policy,101958,ISSN 0306-9192,
4
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Significant losses, but
they vary based on
methods

The aggregate “self-
reported method”
yields less losses
systematically

Losses are larger at the
farmer level



IMPROVING MEASUREMENT OF FOOD LOSSES

Food Losses (% of value of total production)
30%

® Farmer m Middleman m \Wholesaler
26%

25%

22%

22%

20%
18%

16%

15% 14%

10%

10%

10%
) I
0%
A S C A P
ECUADOR, PERU,
Potato Potato
% Self-reported (S) Category classification (C),
4 losses -Traditional Attribute measurement (A) Source: Delgado, Luciana; Schuster, Monica; and Torero, Maximo. 2021. Quantity and quality food

IFPRI method and price (P) methods losses across the value Chain: A Comparative analysis, Food Policy,101958,ISSN 0306-9192,



IDENTIFY REASONS (PRE-HARVEST)

Type Crop Country
Guatemala
Beans
Honduras
Maize Guatemala
Pre Honduras
Harvest Potato Ecuador
Peru
Teff Ethiopia
Wheat China - ! | I
0% 10% 20% 30% 4094 50% 60% 70% 80% 902 100%
M wind B Pest, disease, animals [ Excessive rain
I Weeds I Lack or excess of inputs [ Crop shattering
M Stolen M Lackof rain B Crop lodging

Soil fertility Freeze

Source: Delgado, Luciana; Schuster, Monica; and Torero, Maximo. 2021. Quantity and quality food losses across the value Chain: A Comparative analysis,
Food Policy,101958,ISSN 0306-9192,

IFPRI



IDENTIFY REASONS (LEFT IN THE FIELD)

Type Crop Country
Guatemala
Eeans
Honduras
Leftin Maize Guatemala
. Honduras
the field
Ecuador
Potato
Feru
Wheat China

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

I Weather M Low market price

B Transport B Lack of/costly labor
Small or poor guality potatoes

M Poor harvest technigue

Source: Delgado, Luciana; Schuster, Monica; and Torero, Maximo. 2021. Quantity and quality food losses across the value Chain: A Comparative analysis,
Food Policy,101958,ISSN 0306-9192,
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IDENTIFY REASONS (POST-HARVEST)

Type Crop Country
Guatemala
Beans
Honduras
Vaize Guatemala
Post Honduras
Harvest Potato Ecuador _
Peru [
Teff Ethiopia
Wheat China
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Transport ¥ Lack or excess of inputs B Elown away/spilled
M storage B Lack of laborers
B stolen B Laborer damages at selection
B sacks are not properly tied/sewn Laborer damages at pilling/winnowing/hulling
[ | Blagues, rodents, animals B Laborer damages at harvest
Machine damage [ climate (too much sun or rain)

Source: Delgado, Luciana; Schuster, Monica; and Torero, Maximo. 2021. Quantity and quality food losses across the value Chain: A Comparative analysis,
Food Policy,101958,ISSN 0306-9192,
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Results: Controlling by heterogeneous effects

Age, education and experience negatively correlated with the probability and
share of FL's/

= No clear gender differences — varies by commodity (positive for beans but not
for maize)

= Access to markets is positively correlated with reduction of losses

» Technology and improved seeds access positively correlated with reduction of
losses

= Mechanization no clear effect

IFPRI
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Results on magnitudes

Cr)]ur three new methodologies that aim to reduce measurement error are consistent across
them

Self-reported measures seem to consistently underestimate food loss.

Loss fi%ures across all value chains fluctuate between 6 and 25 percent of total production
and of the total produced value.

Across the different estimation methodologies, losses at the producer level represent
between 60 and 80 percent of the total value chain losses

The average loss at the middleman and processor levels lies around 7 and 19 percent of
total value chain losses , respectively.

The presence of pests, lack of rainfall, and lack of approgriate post-harvest technologies, and
access to markets seem to be the major factors behind the losses identified in our study.



IMPORTANCE OF LOSSES

e Food losses and

Wasting food a -\ 9 m
impacts the current \

water land energy labour and
and future SapitaL

availability of these
increasingly scarce

resources.
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IMPACT OF REDUCTIONS ON FOOD SECURITY AND NUTRITION

Reductions should occur early on in the supply chain and in highly food-insecure
countries

Price and income effects of food loss and waste reduction along the supply chain

Agricultural .
) Post-harvest, ‘ Consumption:
production and . - Wholesale and |
slaughter or Processing : ; : households and food
harvest, slaughter . - retall : .
catch operations 3 - services

or catch

Food loss

reduction

Food loss

reduction Point of loss or waste

reduction

Food loss

reduction Lower prices, more

disposable for food and
other goods

Food loss
or waste
reduction

Demand shrinks and
production falls, income

TiB

Food

: waste affected
% 3 3 3 3 reduction
"\ | | | |
IFPRI Source: SOFA, 2019




MAJOR GAPS

= As already shown, there is no accurate information on the extent of the
problem, especially in low- and middle-income countries.

= Second, there is only scarce evidence regarding the source or cause of
food loss and therefore how to resolve the specific problem.

= Third, there is little evidence of what practices had worked and are cost
effective in reducing food losses effectively.

" Forth, there is little understanding on what incentives need to be in
place for farmers to do the necessary investments to reduce FL

A\
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The FLAPP: evidence based
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with reduction in FL. Unfavorable climatic conditions,
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lenges to increasing production of higher quality and
therefore reasons for FL. Policics to reduce and prevent
FLL nead to be targeted to specific commeditics and
contexts.
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Wiy does so much food get lost along the food value chains? Little is known about what causes
food loss (FL) in developing countrics and how best to reduce them. 1t would be too simplistic
0 blame it on the carclessness of producers or vendors in the pre- or post-harvest handling of
produce. FL can oceur at different nodes of the value chain: production, harvest, or post-harvest
stages, involving storage, transport, handling, or processing, Gaining insight inlo the causes of
FL can help develop the right intcrventions. Even though it would be impassible o completely
climinate FL and waste, cxperts agroc that there is room for reducing FL and waste.
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The FLAPP: adaptive context

" Flapp & English

Food Loss Application (FLAPP)

Country

Peru

Commodity

@ flapp.fao.org

& English

o) &= i

Peru - --ha -- Kg

® Luciana Delgado

Last update less than a minute ago

Location Details

Administrative Unit Level 1

Junin v
Administrative Unit Level 2

Jauja v
Village/Town

Acolla

& flapp.fao.org

Flapp © English

Beans , Honduras Nutritivo 100% completado

@ =] =0 L]
LAlRIE, 2023-04-03 3.0ha 6000.0 kg
Honduras

(©) Luciana Delgado

Last update about § hours ago

Section 5
. What harvesting and post-harvest activities were undertaken?
Select all activities that were undertaken

Harvest

Yes © No (D

Hulling

Yes @ No (O
Selling

Yes O No O
Other

Yes (O No ©

Threshing, drying, cleaning, bagging

Yes @ No (O
Storage
Yes O No O

Flapp & English

Beans, Honduras Nutritivo 100% completado

[a) & 3
La Fortuna, 2023-04-03 3.0 ha 6000.0 Kg
Honduras

(® Luciana Deigado

Last update about 6 hours ago

Section 7

Phase: Hulling

P30.2 What caused the losses during phase Hulling?
Product blown away Sack ruptured Bad road
Distance from farm to storage house
Product blown away
[] Not tied properly
Sack ruptured
Bad road
Distance from farm to storage house
[T] Theft

[] Road accident/vehicle breakdown

P32.2 What was the value of the quantity affected
during Hulling? Please record the value in local
currency

0.0 (0.0 price per Kg)

P33.2 What was the quantity lost during Hulling (that
was not able to be salvaged)?

’ Kilograms bg 100.0 | (100.0 Kg)

P34.2 What was the value of the quantity of Beans
variety Honduras Nutritivo lost during Hulling?
Please record the value in local currency



The FLAPP: actionable results

& English [ ) Flapp © English © English
Percentage of losses in quality and - Percentage of losses in quality and =
uantit uantit Pre-Harvest
12% a Y Pre:Harest 12% q y A Climate: lack of rain/lack of soil moisture
Left in field 10.09% This animation presents four steps to ensure better harvests in arid and semi-arid climates. Through timely and
10.09% 2 B Post-Harvest 2 % 4 3 G 3
8 Post-Harvest deep plowing, micro dosing manure and practicing response fertilization, farmers in these regions can see
9% o increases to their crop yields while managing input costs.
- ( > Deep Tillage and Smarter Man . Y lad
6% Watch later  Share
3%
3%
0%
0%
Losses in weight (kg) Losses in value Other Impacts
Losses in weight (kg) Losses in value Other Impacts
€02 (eq) 621.00 207.00 42435
Fol(—Harvsst
Distribiution of losses in quanity and quality per stages (in Kg.) =
Pre-Harvest
— Blue Water (m3) 8.96 20.85 6119
 Post-Harvest J
. Fosttanest SAW BU
Land Use (ha) 0.01 0.03 0.06 Scientific Animations
Left in the field Without Borders
Total 8
49.6% "
Calorie Footprint (kcal) 108.84 362.80 743.74 Lack of labour for harvesting
605.00 Kg- This video shows why the prices change for agricultural products. Many factors influence the price of an
agricultural commodity. A farmer should be aware of all the factors that affect the supply and demand of his crop,
as these will influence the price.
Phosphorus (mg) 63.39 211.30 43317
b ) Prevention of Postharvest Loss: S...
Magnesium (mg) 26.10 87.00 178.35 o
. Results Reasons Solutions Results Reasons Solutions Results Reasons Solutions

IFPRI



Knowledge for action

" Increase access to information on losses for farmers, companies, producer
associations, and cooperatives.

= Support farmers in identifying the major reasons for losses and provide solutions
based on scientific evidence.

= |t will enable the crowd-sourcing of information from farmers, enhancing FAO's
ability to analyze where losses occur at the farm level.

= The app will become more specific in terms of countries and commodities as the
user base grows, with users providing information about the attributes of their
specific commodities in their respective countries.



SUMMARY OF MAJOR CONCLUSIONS

Conclusion #1 Not all FL reductions are created equal in terms of
Impact

Conclusion #2 It is difficult to manage what you cannot measure and to
find a solution if you don’t know the cause of the problem.

Conclusion #3 Cost effective technical iInnovations are needed in low
Income economies to reduce losses upstream

Conclusion #4 Innovation important in nudging the business case for FL
reduction: broader investment strategy & policy coherence & proper
Incentives
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