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The Food Waste Atlas (thefoodwasteatlas.org)
Developed by World Resources Institute and WRAP, is the
world’s first global repository of food loss and waste data. It
enables governments, companies, and researchers around the
globe to find and report data on food loss and waste across
the entire food supply chain, allowing you to search by food
type, country, and stage in the supply chain.

The Food Loss and Waste Value Calculator
(http://flwprotocol.org/why-measure/)
Created by Quantis as part of WBCSD’s FReSH program (with
input from WRI), gives you a snapshot of the environmental
and nutritional impacts associated with the loss and waste of
different types of food. This insight can help you prioritize
different food loss and waste streams.



The Food Waste Atlas - The world'’s first free online tool
bringing global food loss and waste data together

TARGET

Accessto global datato help
develop baselines and approprists
targets

Tracking the world’s food loss and waste
across the entire food system

The Food Waste Atlas enables countries, cities, companies and 6ther organizatiohstp track food
loss and waste, so they can play their part in creating a sustainable food system for all.
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Eear:h for food waste: e.g. apples, United States

The Food Waste Atlas

The Food Waste Atlas supports the delivery of UN
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 losses”

MEASURE

Align your measurement with
international standards, and share
data transparently

WI

ACT

Gain insights on food less and waste

by preduct, by region, and by
country, to take action on reducing
food waste

GLOBAL



Drivers

SDG 12.3
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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



The Food Waste Atlas - The Vision

To provide one universal space for Food Loss and Waste (FLW) reporting

To provide a free global repository for FLW data allowing users to search for and
submit FLW data.

To promote a single standard for measuring and reporting on FLW data

To ultimately help businesses, governments, academia, and individuals to gain
better understanding on FLW levels and help them to tackle the problem

Target Users

Private Sector Public Sector
Farmers Academia
Retailers Governments

Manufacturers NGOs

Hospitality and Food Service

WI

GLOBAL



Development Team Wrap

GLOBAL

* ldea Developed with: UN Environment, FAO, WBCSD, CGF and
EU-Refresh

* Project Team: WRAP Global, WRI and PredictX

* Funded by: WRAP, WRI and the Walmart Foundation

WORLD
RESOURCES
INSTITUTE



Causes of
FLW can be

identified

Used to track
and drive
progress

towards SDG

12.3

Greater
insight into
potential for
savings

A chance to
change the
global picture

Helps
More people organisations
use the FLW initially

standard

prioritise their
activities

WI

GLOBAL

Food Loss and Waste

To support the UN Sustainable
Development Goals.

The success of SDG 12.3 will be
measured by food waste and loss
indices.
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One-third of all food

Food loss and waste amounts to economic losses'of
year. If it were a country, food loss and waste woul
greenhouse gas after China and the Unil

Reducing this food loss and waste is a triple win

It saves money for farmers, companies, and households; it
makes more food available to those in need; and reduces both
greenhouse gas emissions and the pressure on climate, water,

and land resources.

The Food Waste Atlas allows governments, companies and
countries to understand how much, where, and why food loss
and waste is occurring so they can measure and manage it,

playing their part in creating a more sustainable food system.
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¥ Reporting Standard

=
L.

The Food Waste Atlas adheres to the global Food Loss and
Waste Accounting and Reporting Standard (known as the FLW
Standard). Developed by the Food Loss and Waste Protocol, a
multi-stakeholder partnership including WRAP and WRI, the
Standard enzables countries, companies and other organizations
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, facilitating efforts
to reduce it.

The FLW Standard is used in several significant initiatives
focused on measuring and reducing food loss and waste. These
include The Consumer Good Forum’s Food Waste Resolution,
US Food Loss and Waste 2030 Champions, and EU-FUSIONS
Quantification Manual.

What is the Food Waste Atlas?

Who is the Food Waste Atlas for?
WORLD
RESOURCES
INSTITUTE
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. 1 What does the Food Waste Atlas help me to do?
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' What are the benefits of using the Food Waste Atlas?

How can the Food Waste Atlas help me develop an FLW inventory?
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http://www.thefoodwasteatlas.org/

Future Developments WIapP

GLOBAL

« Import of data from additional sources

« Automated feed of data from approved sources

« Data quality grading

» Simple and advanced benchmarking and analytics

 Ability to generate sector/national estimates based on available data (i.e. ability to
scale-up, subject to certain criteria being met)

* Internationalisation (additional languages, currencies etc.)

* Mobile Optimization
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Supplement to the FLW Accounting and Reporting Standard
. | |

WY EEeTtled FLW SI\ndard ~| News & Updates

About the FLW Protocol

& =~ www.FLWProtocol.org

FIW Value
Calculator

FLW Value Calculator

Quickly estimate the The FLW Value Calculator (in beta test version)

value of food loss and creates a snapshot of the impacts related to the
. loss and waste of different types of food. With
waste in terms of

. this knowledge you can demonstrate how your
nutrltlonal and efforts to prevent food loss and waste

environmental impacts. provide nutritional and environmental value.

Created by Quantis as part of WBCSD’s FReSH program and with input from World Resources Institute 5



Guidance and Tools for Using the FLW Standard Online

Why Measure? EAAS R IRE  News & Updates About the FLW Protocol @ - Q

Case Studies
Tools & Resources
Trainings

FAQs

The Food Waste

One-third of all food produced Inkss
world is lost or wasted between farm DOWNLOADS

FLW Standard Executive Summan
and fOrk ©(PDF) - ENG | CHI | JAP | POR | SPA
i FLW Standard
The Food L d W A d R Standard enabl d el il
e oss and Waste Accounting and Reporting Standard enables companies, countries, cities an 3
others to quantify and report on food loss and waste so they can develop targeted reduction strategies gag:; _Re E:(:;ltmg ACENBEE TR ekl

and realize the benefits from tackling this inefficiency. : L S
Guidance on Qlﬂltlﬁcahﬂl‘ waS

©(PDF) - ENG

FLW Quantification Method Ranking Tool
©(XLS) - ENG

Learn to Use These Resources



Hover over
each box to
see the
table of
contents

Clicking on
the section
of interest
will take you
directly to
that part of
the FLW
Standard

About the FLA

‘ Why Measure? AR ELWETRE  MNews & Updates
||

Download & Explore the FLW Standard

PART | PART Il
MAIN REQUIREMENTS

OVERVIEW

PART Il
OTHER REQUIREMENTS AND
RECOMMENDATIONS

PART IV
APPENDICES

14



Hover over
each box to
see the
table of
contents

Clicking on
the section
of interest
will take you
directly to
that part of
the FLW
Standard

‘ Why Measure? EAVRELGEGRA  Mews & Updates

About the FLA

Download & Explore the FLW Standard

OTHERRI
RECO

PART IV
APPENDICES

APPENDIX A. APPROACHES TO SAMPLING AND SCALING

UP DATA

Al Introduction

A2 Guidance on Sampling

A3 Guidance on Scaling up Data

APPENDIX B. SEPARATING MATERIAL TYPES: DATA
SOURCES FOR CONVERSION FACTORS APPLIED TO
INDIVIDUAL ITEMS

B1 Introduction

B2 Choosing a Data Source for Conversion Factors

B3 General Sources of Data for Conversion Factors

B4 Sector-Specific Sources of Data for Conversion Factors

APPENDIX D. EXPRESSING WEIGHT OF FLW IN OTHER
TERMS OR UNITS OF MEASUREMENT

D1 Introduction

D2 General Considerations

D3 Environmental Impacts

D4 Mutritional Content

D5 Financial Implications

APPENCY E, QUANTIFYING AND REPORTIMZ THE
WEIGHT OF FOOD RESCUED
E1l Introduction

E2 Steps for Quantifying the Weight of Food Rescued
E3 Guidance: Defining and Describing the Scope

15



Why it exists

0
m Who is involved

Food Loss and Waste
Value Calculator
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BRIGHT SCBENCE. BRIGHTER LIVING.

Program through WBCSD
Science-based

Food loss and waste is a major
work stream

Work stream members are
shown to the right eruudun Go gle IEXE @ WJ
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Good Food, Good Life
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Communicate value.
Demonstrate how efforts to prevent food
loss and waste provide nutritional and
environmental value

Prioritize actions.
Prioritize food loss and waste efforts based
on environmental sustainability and
nutrition security goals

Explore options.
Explore different destinations and scenarios
for food loss and waste to reduce impacts

aveat: Results are based on a set of assumptions that may differ from your situation, and the calculator results have
not been peer reviewed. This must be taken into account in any communication or decision making.

18



Decision guidance

Prioritising and screening for questions related to:

* multiple regions e environmental impacts (GHG, land, water, nutrients)
* multiple food types * nutrition

* different destinations

* life cycle stages
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Food Loss and Waste
Value Calculator
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How it works
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CEREAL
maize
rice
wheat
DAIRY
cheese
milk
yogurt
FRUIT & VEGETABLE
apple
banana
carrot
grape
lettuce
tomato
MEAT
beef
pork
poultry
PULSES & OILSEEDS
soy bean
ROOTS & TUBERS

potato
OTHER
palm oil

sugar cane

Agricultural Production data is region specific
where available (country archetypes used as
proxy).

Averages for the food categories (in capital
letters) are average of the food items in the
category within the calculator, and food
categories are not a market average.
Destination data are not sensitive to region.
Both of these caveats can be updated in a
future version—just a question of data
availability.

22



Quick assessment

3 FLW scenarios can be compared at once.
Landfill is the default destination.

User selects the type of food, and the region of agricultural
production (if known).

User enters the quantity of FLW to be assessed.
In the same tab, the calculator automatically generates:

results for environmental impacts related to the
agricultural production of the food, and impacts related
to this food going to landfill.

graphics comparing the GHG-related impacts.

the related nutritional values for the type of food and
amount of FLW entered.

Detailed assessment

6 FLW scenarios can be compared at once.

User selects the type of food, and the region of agricultural
production if known.

User enters the quantify of FLW for each:

life cycle stage (whatever is applicable, e.g., post-harvest
handling, distribution etc.).

destination (e.g. landfill etc.).
In separate tabs, the calculator automatically generates:

numeric results in tables for environmental impacts (for the life
cycle stages and destinations selected) and nutritional value
(overall).

graphics showing an overview of what the user entered
(summary of FLW amount and destination allocation).

graphics showing the environmental impacts.

graphics showing nutritional values.

23



What you can do

Food Loss and Waste
Value Calculator



1. Quick assessment
Packaging design prioritisation
2. Detailed assessment 1: Screening agricultural-level losses across different locations
Overview of operations
Prioritisation
3. Detailed assessment 2: Nutritional security case study
Prioritising where to work from a nutrition security standpoint

Sorry, no time in today’s webinar to go into detail of an example across the life cycle.

25
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Play Scenario 1: Quick Assessment

Food Loss and Waste Value Calculator
Beta Release

Powered by:

Quantés




A retailer finds different food waste rates associated with different packaging designs. They estimate
they are losing 10% of the following items:

lettuce
potatoes

beef

Assuming alterations to packaging would reduce losses, and not drastically increase impacts of the
packaging: for which products should they prioritise packaging design improvements in order to minimize
the associated greenhouse gas impacts?

27



22

23
24

25

26
27
28

29
30
31
32
33
34

Gather data: packagi

(a quick assessment)

ng example

* 10% of lettuce * 10 tonne per day stocked

= 1 tonnes lost

* 10% of potatoes * 10 tonne per day stocked

= 1 tonnes lost

* 10% of beef * 1 tonne per day stocked

= 0.1 tonnes lost

Select up to three combinations of food and region of agricultural production (if known). Enter the lost or wasted amount in tonnes (1000 kg). Note that regional proxies are used (e.g. France for Europe) as indicated, howewver, most regions

1 have a proxy available.
Food Region Enter the amount

1 unknown

Regional proxy: Global

tonnes

Food Region Enter the amount Food Region Enter the amount

2 t':rn nes 3

tonnes

2 Results: environmental impacts (landfill used as default option, and only influences carbon footprint)
1. lettuce, region: unknown

Agricultural Landfill

impacts impacts Total
Climate change (kg CO2 eq 160.32 48937 629.69
Water scarcity footprint (m 437 65 - 437 .65
Land use [Points) 1234176 - 1234176
Eutrophication (kg P eq) D.03 - 0.03
Eutrophication (kg N eq) 134 - 134

0.1 Introduction 0.2 FAQs Al. Quick assessment & results

Regional proxy: Global Regional proxy: Global
2. potato, region: unknown 3. beef, region: unknown
Agricultural Landfill Agricultural Landfill
impacts impacts Total impacts impacts Total
35290 194013 2,293.02 2,900.33 427 .30 3,327.63
305442 - 305442 1,079.01 - 1,079.01
3777,226.20 - 3,777,226.20 25412203 - 25412203
1584 - 1584 2.08 - 2.08
3463 - 3463 953 - 953
B1. Detailed assessment B2. Res .. (+) 4 3

28



Calculate!

* Beef has 10x less waste, but highest impact.

* Between potatoes and lettuce, potatoes should be prioritized (if the assumption about landfill with no
methane gas capture as the destination is correct)

3500
3000
2500
2000
1500
1000

500

m Landfill impacts

Agricultural impacts

Climate change (kg CO2 eq)

1. lettuce, region: 2. potato, region: 3. beef, region:
unknown unknown unknown

The “screening results” caveat is added to figures, as this Beta version is not peer-reviewed and emissions are

calculated with basic assumptions: e.g. a landfill with no methane capture.
29



Learn: packaging overview

* Gives a quick idea of scale and where to focus

* Gives an idea of where uncertainties are important, and where you may need to understand more of
the scenario context = is the destination landfill? Is it a landfill with no methane gas capture?

* To see how the impacts would change if FLW goes to destinations other than landfill, use the “detailed
assessment” tab

" E ] ! “
R T
A \\\'l‘.‘\ \\‘\‘\'\ '«‘\'u

~{7H .

30



H{GSH wbcsd

Play Scenario 2: GHG impacts from rice production

Food Loss and Waste Value Calculator
Beta Release

Powered by:

Quantés



Scope problem %

* A multinational producer of rice and wants to know where to prioritise across various supply chains.

e.g. US e.g. China

32



They find that there are no reliable data available on FLW quantity in their supply chains.
Gustuvsson et al. 2011 suggests between 2-6% cereals losses in various regions.

Data on the destinations can be obtained from business units, or assumptions can be made based on
literature.

Destinations (hypothetical):

Europe—>Controlled combustion
Industrialised Asia—>Anaerobic digestion
Latin America—>Animal feed

Central Africa—> Discards

North America—> Land application
Southeast Asia—> Composting

33



Calculate!

1) Selectrice

2) Select the regions in the calculator where you have rice agricultural production

MNote: most regions do not hove doto ovailoble, and thus o globol proxy waos used.
Proxy used

Europe and Russia Global

2 Industrialized Asia China
Latin America Global

4 Morth Africa, West and Central Asia Global
Morth America United States
-South and Southeast Asia i« dia

<click to select>

unknown

Eurcpe and Russia

Morth America

Industrialized Asia

Sub-saharan Africa

Latin America

MNorth Africa, West and Central Asia

More about proxies

Country archetypes were chosen to represent regions
commonly used by the FAO, keeping in mind production
volume.

Agricultural production data are not available for all
regions.

“Global” proxies are used as default, when data are not
available.

Keep these points in mind when interpreting results.

Future versions of the calculator can have more regional
data available.

A table of the proxies used is included in the calculator
(see tab: technical methods overview)

34



Enter FLW values (in orange) as totals and per éﬁ
destinations

L
-

Food: rice rice rice rice rice rice
Morth Africa, South and
Europe and Industrialized Latin West and Morth Southeast
A. Region: Russia Asia Armerica Central Asia America Asla
Total agricutural production oses T I S | R | I | N | I
Total with known destination tonne 1 1 1 1 1 1
Total with unknown destination tonne 0 0 0 0 0 0
Destinations
Animal feed tonne
Bio-based materials/biochemical processing tonne
Codigestion/anaerobic digestion tonne
Composting/aerobic processes tonne
Controlled combustion tonne
Land application tonne
Not harvested/plowed in tonne
Landfill tonne
Refuse/discards/litter tonne
Sewer/wastewater treatment tonne
Unknown tonne

= By populating the FLW amounts with “1”, results compare per tonne of FLW. Likewise if the calculator is populated
with “0.001” results compare per kilogram of FLW. This can be useful when no data are available.

35



Understand and visualise priorities

Figure 4. Absolute impacts per each scenario for the different contributions

Climate change (kg CO2 eq)

3000

2500

2000

1500

1000

500

-500

-1000

rice

Europe and Industrialized

Russia

rice

Asia

rice

Latin
America

rice

Morth Africa,
West and
Central Asia

rice

Marth
America

rice

Sauth and
Southeast
Asia

m Refuse/discards/litter

B Landfill (no gas capture)

m Land application

B Controlled combustion with energy
recovery
Composting/aerobic processes
Codigestion/anaerobic digestion

B Animal feed

B Agricultural production impacts

11 No time today to discuss the details of the differences in impacts come talk to us for the Nov 2 office hours if you have questions !!

36



Figure 4. Absolute impacts per each scenarie for the different comtributions

lmate chasge (g 007 agf

Learn &

Given the chosen destinations, the US rice farms have more GHG than the Chinese rice farms per tonne of
FLW. The next step would be to understand the orders of magnitude of FLW in these various regions in
order to know where to prioritise with respect to GHG.
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ROy
1000 Composting/ aerchic prooesses
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T rice rige ricm rhw i

Bimapes gl Indemrialied  Lawn Komb Mrica,  Komh Boiah anad
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Comiral Asa L

e attentive when focusing on one indicator of sustainability (e.g. GHG) as other indicators, and e.g. issues of

nutrition and food security may be overlooked. Be creative and look at the problem from different angles. ,
7
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Play Scenario 3: Nutrition security

Food Loss and Waste Value Calculator
Beta Release

Powered by:
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Scope problem {

You have funding to research nutrition security related to vitamin A deficiency and you are looking to link
with FLW. You decide to focus on India.
Prevalence of vitamin-A deficiency in children

Prevalence of vitamin-A deficiency in pre-school children (aged under-5), measured as the percentage of children with serum
retinol levels <0.7umol/l (a key indicator of vitamin-A deficiency) during the period 1995-2005. Note that all countries with a
2005 gross domestic product (GDP) 2USS$ 15 000 were assumed lo be free from vitamin-A deficiency of a public health

significance and were therefore excluded.

-

“A:

Nodata 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
| e I I I
Prevalence of vitamin-A deficiency In children (1995-2005)

Source: WHO Globa! Database on Vitamin A Deficlency (2009) OurworidinData.org « CC BY-SA
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An NGO in India has obtained regional food loss data, which you use for your study.
FLW data (hypothetical):

Banana—>1 tonne per day

Carrot—>0.1 tonne per day

Grape—>1 tonne per day

Lettuce =1 tonne per day

Sugar cane—>0.1 tonne per day

Tomato =1 tonne per day
You are told losses are preventable and could satisfy market needs

40



Calculate! e

Same steps as before: 1) select food, 2) production region, 3) enter amount of FLW

1. Select food category of interest (max 6). 2. Select the region of original agricultural production (based on FLW regions commonly used by FA

Note: future versions of the colculator can include more or different crops ond food products. Categor. Note: most regions do not have dato available, and thus a global proxy was used.
Proxy used
banana 1 banana South and Southeast Asia India

Global
Global
Global
India

South and Southeast Asi Glabal

£ carrot <
grape
lettuc 4

sUgar cane

tomato

3. Enter FLW data for scenarios [food & region) selected above. FLW is entered for each relevant life cycle stage and destination when known. Feel free to skip irrelevant life cycle

Food: banana carrot grape lettuce sugar cane  tomato

South and South and South and South and South and South and
Southeast Southeast Southeast Southeast Southeast Southeast

A, Region: Asia Asia Asia Asia Asia Asia

Tota agriattural producton oses ome [ 9 o i i o 7
Total with known destination tonne 0 0 0 0 0 0
Total with unknown destination tonne 1 0.1 1 1 0.1 1

41



Banana—>1 tonne per day
Carrot—>0.1 tonne per day
Grape—>1 tonne per day
Lettuce =1 tonne per day
Sugar cane—>0.1 tonne per day
Tomato =1 tonne per day

hese results are a function of
the quantity of FLW and the
nutrition content of the food.
The nutritional content of the
FLW is assumed equal to the
food. These results do not
indicate the local feasibility of
increasing consumption of a
food, if the FLW is reduced. This
IS a socioeconomic issue.

Figure 5. Summary of key nutrients (hnumber of US FDA daily values per

number of persons where daily values per nutrient are

satisfied by the entered FLW

nutrient that could have been fufilled by the report FLW)

16,000
14,000
12,000 u Energy
10,000 Protein
Calcium
8,000
Iron
6,000 » Vit B12
4,000 mVitA
2,000

0 [ | - [ - - - I

1. banana 2. carrot 3. grape 4. lettuce 5.sugar 6.tomato
cane



Learn oK

For this hypothetical project, reducing FLW of lettuce by 50% could help bring more vitamin A to market
than the other choices. Carrots are also of interest; they have low FLW in this scenario but high vitamin A

content.

Nutrition Facts

Serving Size 1%z cups shredded  (86g)

Nutrition Facts

Serving Size 100g Amounl Per Serdng
| Calories 40 Calories from Fat 0
Amount Per Serving % Daily Value®
Calories 41 Total Fat Og 0%
% Dally Value Saturated Fat Og 0%
Total Fat 0.2g 0% —— l:;;“: Fat0g gﬁ:
olestero v

Sodium 69mg 3% | "Sodium 160mg 7%
Total Carbohydrate 9 6g 3% | Total Carbohydrate 10g 3%

Dietary Fiber 2.8g 1% \ Dietary Fiber Sg 20%

A N Suaars 0g
T

Sugar 4.7g g o, "' ¥ Protein 2g
Protein 0.95 2% 1 X
I Vitamin A 70% Vtamin C 25%

Vitamin A 334 % = ViaminC 10 % Calcium 6% Iron 20%

* Pescent Daily Values are based on a 2.000 calorie diet
Your caily values may be higher or lower depending on

Calcium 3% = lron 2%

— your calotie needs
g based an 2000 calorie diel. Calories 2.000 2,500
Total Fat Less Than 859 30y
Saturated Fat Less Than 209 259
Cholesteral Less Than  300mg 300mg
Sodium Less Than 2.400mg 2.400mg
Total Carbohydeate 3oog 37gg
Digtary Fiber 25g 30q
Calenes per gram

= Fat 9 Carbohydrate 4 Protein 4
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Interested? Be a Beta User!

Food Loss and Waste Value Calculator
Beta Release

Powered by:

Quantés




Food Loss and Waste
Value Calculator

We want this tool to work
for you.

N = To be a Beta tester, we invite you
- - e to explore the calculator
— * tell us what you think

Beta tester feedback form:

https://docs.google.com/spreadsheets/d/1ihgsUzojlBk
7LFieMjZcCWOngCnt8A0K45alWQbIrQU/edit#gid=0

Contact: Alexi.Ernstoff@Quantis-intl.com
Ernstoff@WBCSD.org
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Ministry of Economic Affairs

The Netherlands Ministry of Economic Affairs

- Walmart

Foundaticn

Ministry of Foreign Affairs of the
Netherlands

Mimesruy o Fossies Arrams or Desmanx
INTLRMAT FONAL
UAVELOHMLNT COUFERATIUN

% Sida

SWEDISH INTERNATIONAL DEVELOPMENT
COOPERATION AGENCY

Government of Ireland
Rialtas na hEireann

Note: The Ministry of Foreign Affairs of the Netherlands, the Royal Danish Ministry of Foreign Affairs, the Swedish International Development
Cooperation Agency (SIDA) and the Department of Foreign Affairs and Trade of Ireland (Irish Aid) provided core funding of the World Resources

Institute, which made possible the development of the Food Loss and Waste Protocol.

WORLD RESOURCES INSTITUTE
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Food
L 0SS + \Waste

PROTOCOL

www.flwprotocol.org

CONTACT US WITH ANY QUESTIONS

Kai Robertson, Lead Advisor, FLW Protocol Brian Lipinski
World Resources Institute World Resources Institute
robertson.kai@gmail.com Brian.lipinski@wri.org
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