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The research behind WWF's
consumer guide for plant-based
foods

Hanna Karlsson Potter, Department of Energy and Technology, SLU
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Content

1.

2
3
4.
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Background

Environmental assessment categories
Data collection

Some results

Reflections from me and from WWF
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Our role in the development of the guide

Researchers
(SLU)

Feedback

Discussion

Stakeholders
Data
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Why a consumer guide for plant-based
products?
And for whom?

Aim and target group
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Aim

« Aim: To contribute to sustainable food habits and consumption within
the planetary boundaries by 2030.

« The guide aims to:

— Encourage a more plant-based diet and make it easier to make better
choices.

— Fill knowledge gasps and provide new information to enable a more
sustainable production and consumption of plant-based foods.

— Address sustainability challenges with consumption of plant-based foods.
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Target group:

Environmentally aware consumers and people that
work with food, that want to prepare more plant-based
meals and what to make better and more informed
choices on plant-based foods.
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Eat within the planetary
boundaries: eat more and

better plant-based foods
The GUIDE jantbase
 Message: Eat With{'n the P P
planetary boundaries: eat more
ahd better p/ant_based foods. 1. Eat more plant-based 2. Eat better plant-based

* Much should be green, and N~
little red to communicate that
the overall message is to eat

more plant-based.
 GREEN = Eat preferably
 GREEN = Eat gladly ©

* Orange = Be careful
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Food groups and functional unit

- Based on earlier studies (collection of material 1 year post-doc)
- Life cycle perspective of 1 kg ready-to eat product. System boundaries up to retailer.

+ Product groups: 0 AN L
— (Plant-based dairy) ¥ el | A
— Protein foods
— Nuts and seeds
— Carbohydrate sources
— Vegetables and mushrooms
— Fruits and berries
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90 food products
Food products

Table 2
Products® included in data collection, divided into product groups.

Protein sources

Carbohydrate sources

Plant-based drinks/cream

Fruit and berries

Vegetables and mushrooms

Cereals Fruit Vegetables
Green peas Barley Almond drink Apples Artichoke
Yellow peas Maize Coconut drink Bananas Asparagus
Dry beans Millet Soy drink Cherries Avocado
Faba beans Dats Oat drink Dates Broccoli
Canned beans (including Pasta Oat cream Grapefruit and Cabbage
lentils) Quinoa Coconut milk pomelo Capsicums/
Chick peas Rice Grapes peppers
Dry lentils Rye Guava and mango Cauliflower
Soybeans Sorghum Kiwi Celery
Ready-made products Wheat Lemons and limes Cucumber
Mixed without animal Root vegetables Melons Ezgplant
products” Beetroot Oranges Garlic
Pea-protein products Carrots Papayas Ginger
Quorn Potatoes Peaches Lettuce
Soy-based Swedes Pears Green beans
Tofu and tempeh Sweet potato Pineapples Mushrooms
Nuts and seeds Jerusalem artichoke Plums and sloes Olives
Almonds Parsnips Tangerines, Onion
Cashew nuts mandarins etc. Pumpkins and
Chestnuts Watermelon squash
Coconut (grated ) Berries Spinach
Hazelnuts Cranberries Tomartoes
Walnuts Blueberries
Pistachios Raspberries and
Peanuts other berries

Sesame seeds
Sunflower seeds

Strawberries

* All products for which data were collected, WWF-Sweden will decide which products to include in the Vego-guide.

b Including e.z., falafel.
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What is assessed?

 Climate impact
 Biodiversity
 Pesticide use

« Water use
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Boundaries for the food system

The EAT Lancet Commission
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Can you use the guide to "stay within the
planetary boundaries”

« GREEN = Eat preferably
 GREEN = Eat gladly ©

* Orange = Be careful
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Boundaries for different food groups

« Boundaries for climate impact, land use and

Overall purpose: Estimate absolute sustainability thresholds for different
food categories and food products. The main aim with this is that consuming
products that are given the best evaluation in the guide is allowing for a diet
that stays within the sustainability boundaries of the food system.

fresh water use are from EAT Lancet.

. The environmental space for each category [(purvese ] [ Method ]
4 ™ 4 ™\
. . Identifying absolute sustainabili Use of the EAT-Lancet boundaries
was lelded over the d|ﬂ:erent fOOd gr'OUpS bour:dariegs forth; foodtsystem.ty for climate impact, land use and
L ) g blue water use (Willett et al, 2019). )
based on the environmental impact of the (" Calculate per capita boundaries, | [ Divide global environmental space |
over global population.
dlfferent fOOd groups na SUStaInable dlet /I_Estimate environmental space \ fCaIcuIatethe climate impact Iand\
P pact,
"requirgd” by different food use a.nd blue water use fqr a
« The boundary for 1 kg food was calculated caotegories !
L. i Lancetreport. Allocate impact to
by dividing the environmental space of each L )\ e toralthree )
fOOd group on the amount Of fOOd we eat (Estimate absolute limits for ) /Divide the environmental impact )
climate impact,.land and blue occupied by each foqd group over
within this food group e || s,
impact per kg product. category by the Swedish
\_ J \_consumer. J
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Criteria and boundaries

- Life cycle perspective of 1 kg edible product, including
transport and packaging.

- Different food groups get different boundaries
dependent on how much resources products in their
product group generally requires.

« This boundaries enables visualization of the best
products within each category.

« Shows that the products have different roles within a
full diet.
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Challenges

« Difficult to group some products (for example nuts and root vegetables)

« Difficult to communicate
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Environmental impact categories

impact
categories

Underlying
indicatersand
evaluation
criteria

Environmental

0

Climate impact
assessment

Climate impact: kg
CO.e per kg product

Biodiversity
impact
assessment

Arable land use: m?
per kg product
Potential biodiversity
impact from land
use: POF per kg
product

Biodiversity in field:
Reliable certifications
for organic
production gives one
step better
assessment in the

Final evaluation

overall biodiversity

assessment /

Water use impact
assessment

Total water use: m?
total water per kg
product

Blue water use: m*
blue water per kg
product

Impact on water
scarcity from blue
water use: AWARE
score in mée per kg
product

Pesticide use
impact
assessment

Reliable certifications
for securing that no
pesticides are used in
the production
Assessment of
legislation far
pesticide use
Indicator for
pesticide use: Use of
AS in field: AS per
hectare

J
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Data collection




S

SLU

Method: Selection of countries

Export
statistics

Import
statistics

Countries
that export
to Sweden

Harvest
statistics

Swedish
harvest Losses
statistics

1 kg
product in
the store

1 kg
product in
the store

_

Used to estimate impact on
biodiversity and water use
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Climate impact

 Climate impact in COZ2e per kg product including transport and
packaging

Transport to Sweden +
packaging

1 kg product in the

Climate impact based on earlier studies
store
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Biodiversity
» Land use, since land use for agriculture is one of the most important
drivers for biodiversity loss.

« Indicator for biodiversity loss (Potential Disappeared Fraction (PDF) —
indicator for species loss / extinction rate Chaudhary et al. (2018))

« Cropping systems that benefit biodiversity, verified through reliable
certification such as organic.

Data?

- Based on import statistics (where are the products coming from) and
harvest statistics.
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Pesticide use
- Certification (organic) is used as a guarantee that no pesticides are
used

 Legislation- where EU legislation is assumed to be more strict than
other legislation

- Dose per hectare (AS/ha) in the production is used as an indicator for
potentially high eco-tox

Data?

« Origin, certification and pesticide use statistics when available (EU and
Sweden)
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Water
Method:

 Total water use (Blue, green and grey water) used as an indicator for
resource use.

 Blue water use, indicator of irrigation waster use.
« Water Footprint Scarcity (AWARE) Boulay et al., (2018)

Data?

« Mekonnen and Hoekstra (2010, 2011) (Water footprint network) and
statistics on import.
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Results-
boundaries

Table 53. Thresholds applied for all underlying indicators for the four environmental impact
#categories included (climate impact, biodiversity impact, water use, and pesticide use)

Protein sources Carbohydrate Plant-based Fruit and
SOUrCEes drinks/cream vegetables
Climate impact [kg CO:e/kg)
Green star <28 <0.7 <0.5 <0.B
Green <4.0 <14 <18 <lE
Yellow <140 <28 <3.6 <3.2
Orange »14.0 »2 B »3.6 »3.2

Biodiversity impact® (Land use {LU): m?/kg; biodiversity impact (hipd.: PDF/kg)

Green star Land use: <5.0 Land wuse: <1.7 Land use: <1.7 Land use: <0.5
Bipd.: =1 3E-12 Biod.: =4 BE-12 Bigd.: =<4 6E-13 Bigd - <2 4E-13

Green Land use: <5.0 Land use:<3.4 Land use: <3.4 Land use: <1.8
Bipd.: <1 3E-12 Biod.: <4 BE-12 Bigd.: <4 6E-13 Bigd - =2 4E-13

Yellow Land use: »5.0 Land use: >3.4 Land use: »3.4 Land use: >1.8
Bigd. - <3.6E-12 Bipd.: «1.2E-12 Bipd @ <1.3E-12 Bigd.: <6.4E-13

Orangs Bingd.: »53.6E-12 Biod.:»1.2E-12 Bigd:: »1.2E-12 Bigd.: »6.4E-13

Water use (Total: m3/kg: Blue: m3/kg: AWARE: m3e/kg)

Green star - - - -

Green Total: <3.2 Total: <1.6 Total: <0.5 Total: <3.2
Blue: <0.20 Blue: <010 Blue: <0.03 Blue: <020
AWARE:<3.0 AWARE: <15 AWARE: <0.5 AWARE:<3.0

Yellow Total: »3.2 Total: »1.6 Total: =05 Total: 3.2
Blue: =0.20 Blue: =010 Blue: =0.03 Blue: =0.2
AWARE: >3.0 AWARE: =15 AWARE: >0.5 AWARE: 3.0

COrangs AWARE: »25.0 AWARE: =125 AWARE: >3.8 AWARE: =25.0

Pesticide use

Green star Cert: Organic Cert: Organic Cert: Organic Cert: Organic
Legislation: Any Legislation: Any Legislation: Any Legislation: Any

Green - - - -

Yellow Cert: No Cert: Mo Cert: No Cert: Mo
Legislation: EU Legislation: EU Legizlation: EU Legislation: EU
AS: < 2 5kg AS/ha AS:«< 2 5kg AS/ha A5 < 2.5kg AS/ha A5 < 2 5kg AS/ha

Orange Cert: No Cert: Mo Cert: No Cert: Mo
Legislation: outside EU Legislation: Legislation: outside Legislation:
AS:>2 5 kg AS/ha outside EL EU outside EU

AS=2 5 ke AS/ha AS»2 5 ke AS/ha AS»2 5 kg AS/ha

3Reliable certification of organic production gives ‘one step better’ evaluation for biodiversity impact.
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Results products

GROUP

PRODUCT CLIMATE BIODIVERSITY WATER PESTICIDE USE FINAL EVALUATION

Protein sources

Beans, dried, imported

ORANGE

GREEN
Beans, dried, Sweden

Beans, dried, organic

Beans, dried, organic, Sweden
Lentils, dried GHEEN
Lentils, dried, Sweden’

Lentils, aried, erganic

Lentils, dried, organic, Sweden®

Ready-made, soy-based

Ready-made, soy-based, organic

Almomds GREEN YELLOW

Almonds, organic GREEN YELLOW

Peanuts

Feanuts, organic

Carbohydrate sources

Pasta GREEN YELLOW GAREEN

Pasta, Sweden GREEN YELLOW GREEN

Pasta, crganic GREEN GAEEN

Pasta, organic, Sweden GREEN

Quinaa

GREEN

YELLOW GREEN

GREEN

YELLOW

Quinoa, organic GHREEM

Potatoes CRANGE GREEM

Potatoes, organic




’! GROUP PRODUCT CLIMATE BIODIVERSITY WATER PESTICIDE USE FINAL EVALUATION

SLU

Fruit and berries

Apples GREEN
Apples, Sweden GREEN
Apples, onganic GREEN
Bananas GREEN ORANGE GHREEN

Bananas, organic GREEM

Oranges YELLOW
Oranges, organic YELLOW
Pears GREEN

Pears, organc GREEN

Strawberries YELLOW

Strawberries, Sweden GREEN

Strawberries, organic YELLOW

Strawberries, Sweden, arganic GREEN

Vegetables and mushrooms

Asparagus, Europe YELLOW GREEN YELLOW
Asparagus, Europe, organic YELLOW GREEN YELLOW
Azparagus, south America, ORANGE YELLOW ORANGE
Cucumber

Cucumber, Sweden
Cwcumber, organic
Cucumber, Sweden, arganic
Eggplant

Eggplant, organic

Tomatoes

YELLOW
GREEM

YELLOW
Tomatoes, Sweden GREEMN

Tomatoes, organic GREEN

Tomatoes, Sweden, organic GREEN

Mushrooms YELLOW

Mushroams, organic’ GREEN
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BANANER

Bananer vixer pé s& i i tropiska lénder. P& en upp ill 200

Stocken hang: 2 langst
varlden, och tva huvudgrupper &r stbananer - som ar de vi dter mest av i Sverige - och kokbananer. | Vegoguiden pratar vi om

stbananer.

Bananeri svenska butiker kommer ofta frén lander i Mellan- och Sydamerika. Att odla bananer kan innebira hog risk for forlust

av biologisk mngfald eftersom odlingarna 4 & naturligt a alltsd tranga
arter. Anvandni i harocks3
¥ darfar gjort att bananer nu néstan & borta frin marknaden i Sverige, och de ekologiska

harblivit standard.

WWFs rad

Ekologiska bananer
Ekologiska bananer &r odlade utan kemiska bekampningsmedel och konstgbdsel. Kolla efter KRAV-markta eller EU-

chkologiskal

Bananer certifierade med Rainforest Alliance
Rainforest Alliance har starka krav for att stotts okad biodiversitet i bananodlingarna, men kemiska

bekdmpningsmedel fir anvandas.
Var firsiktig

Bananer
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CITRON OCH LIME

CLEMENTINER OCH MANDARINER

DADLAR

GRAPEFRUKT
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Reflections

« Interesting!
« WWE final decision

— How much that should be visible for the
consumer

— Green star for water
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Environmental impact of plant-based
foods

— data collection for the development of a consumer guide
for plant-based foods

More information

Hanna Karlsson Potter, Lina Lundmark, Elin R66s

‘Swerich University of Agricuiturs) Sciences, SLU
NL FacutyDaparimant of Enargy and Technology
Report 112

2020

Report:

Environmental impact of plant-based foods
— Data collection for the development of a
consumer guide for plant-based foods

el of Cheaer brsdhcsion 260 (021 126

Contents lists available st Sciencabirect

Journal of Cleaner Production

lournal hamepage: www.elsevier.com/locate/iclepra

Multi-criteria evaluation of plant-based foods —use of environmental
footprint and LCA data for consumer guidance| 0

Hanna Karlsson Potter *, Elin Rids
Departrere o gy an ekl e h sy f Arutre Sz Uppess S5750 07, Seten

ARTICLE INFO ABSTRACT

race ey Wiany concumers are willing 1o move 10 3 more plnt-tased T 3 1< 3pparent fwm the I
‘demand for plani-based protein soufces on many markets There is cientific evidence that aich dits are

associated with fower enironmental impacts, especially climate. mpact. land use, and energy use.
However. all focd production affects the enviraament. and there is scope for more Sxtainable food
it 2 method for enviconmental multi-crtela evauation

uide. which was developed in

cooperation with World Wide Fund for Nature (WWF) Sweden and imolves a reab i case of imple-

Avalase anline 23 Octaber 2120

Handling editor: Prot Yuzo Wang

Scientific article:

mentation. The giide impact
Sepords categories ipact, water . gve a fuller,
Eovienmen sl impsct more complex picture of impacts of

Vegetarian foad only ene such & climate bable environmental

dapted or the specific consamer market (Swedan) were used. A method Dr calculating bsolite s
ainabily threshelds for single prodiscrs w2 developed, based an newly publihed global Sistainabiliy
boundaries for the 019).To accout or od,

Multi-criteria evaluation of plant-based foods — use

ods
proctucts {1 kg of food at 4 store in Sweden), while visualizing diferences in emvironmental impacts of
procucts This revealed vezeiables. etc. The
method provides a way to use lrge amounts of data of varying quality. and reduces the complxity in
evalaating the enviranmental impacts of Kiod. It therefore hopefully faciltates sustainable plant based
fo0d choices, for mare enviranmentaly sustainabis fuod Consumption.

© 20 The Author(s). Pubished by Elsevier Lid This is an open aceess artile under the CC BY license

Ncenses by

of environmental footprint and LCA data for

1. Introduction

Comusmer @t
Comumer guide

plant-hased foods have received less attention.
As envimnment-consdous cNSUMErs tum 1o vegetarian or
vegan diets or reduce their intake of meat (Dagevos, 2016), sus-

consumer guidance

Thereis consensus that transitioning fram Western diets high in
meat and dairy o more plant-hased diets is impartant in reducing
envimnmental pressure from the food system (Springmann et al,
2018}, as it can lower climate impact (Hallstrom et al, 2015), lind
use (Raids et al. 2017), and energy use (Pmentel and Pimentel,
2003). However, production of all foods, including plant-based
foads. is associated with environmental impacts such as dimate
impact. eutrophication, ecotoxicity, and use of resources such as
‘wiater, energy, and nd. Much

tainable chaices of plant-hased foods are hecaming increasingly
i I High , there are.
currently strang signs af increased interest in plant-based protein
soures and rapid product development in ready-made meat 4
termatives (Foodmanu fature, 2020; SV, 2019) This suggests that a
growing number of environmentally concerned consumers are
willing to change their food habits. Vairio (2019) found that such

impact of livestock consumption, while sustanable choices of

= Corres poing auhor.
el e

e xluse (H Korlon Pter).

itk org 11016} il
84 55260 2020 The Ausmor

but lack
information, despite considersble research on the sustainability of
foods and diets. There is thus a need for easiy accessible and com

products (Hellweg and i Canals, 2014).

™ . org emmses 407}
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Thank you!

CONTACT:

Hanna Karlsson Potter
018-671777
hanna.e.karlsson@slu.se
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SUSTAINABLE
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