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Transitions towards healthier and sustainable diets
WHY?

Burden of disease of dietary risk factors in Denmark, 2019 The environmental impacts of food and agriculture

26% of greenhouse gas emissions come from food

Greenhou.se‘ gas [ Non-food
emissions 13.7 billion tonnes CO.eq 38.7 billion tonnes CO.eq
IDiabetes & ckD

|cardiovascular diseases 50% of the world's habitable land is used for agriculture

Neoplasms
I . Land use Agriculture Forests, shrub, urban area, freshwater
lear selection 51 million km? 51 million km?

Low whole grains 4

High red meat

Low legumes -

High processed meat -

High sodium -
Low fruit 70% of global freshwater withdrawals are used for agriculture
Freshwater .
‘ber A Agriculture Industry (19%)
Low fiber withdrawals 70% of freshwater withdrawals Households (11%)

High trans fat

Low nuts and seeds - 78% of global ocean and freshwater pollution
Eutrophication Agriculture Other sources

Low vegetables - 78% of global eutrophication 22%

Low milk

Wild mammals (4%)
v

High sweetened beverages - 96% of global mammal biomass (excl. humans) is livestock
Mammal

biodiversity Livestock I

Low omega-3 -

96% of global mammal biomass (excluding humans)

Low PUFA
Low calcium 71% of global bird biomass is poultry livestock

r T T y . - biodi Bird Poultry livestock Wild birds
0 100 200 300 400 500 iodiversity 71% of bird biomass 29% of bird biomass
DALYs per 100,000
u IN AG (2018) or Hannzh Ritc

Data sources: Poore & Nemecek (201
QurWorldinData.org - Research 2

Source: Global Burden of Disease Study, 2019 Source: Our World in Data
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Transitions towards healthier and sustainable diets
WHY?

Eat plant-rich,
varied and not
too much
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Transitions towards healthier and sustainable diets
The challenge?

Multiple objectives, different metrics, and different points of view
— The health impacts of dietary changes — Risks and Benefits
— The environmental impacts of transformations of food systems
— The economic impacts — positive and negative

— The social and cultural benefits and barriers

DTU National Food Institute Aboutus Contact Danish / English DTU

Research Scientific advice Innovation Education Topics Publications News
_ o~ v

Measuring the overall trade-offs »a X K BE T AS A L L
. -‘ " 4 tig stitute has expertise in producin| Ehefit asSessments that obje assess the balanc .
"r % sm\&“ t ;tlve‘ptr‘t:ts of apfo::d ln*::rmme whethtf;:s hb;smallh t:bzgﬁt? /

Risk-bene ;’-Jssessmehus can also be'used s the impact of fortification, new productlon forms,
O datlo change ;ndlef' The National %stltute cgnducts research inte w&ys of n‘n m&é
.. Ve

used to carry outrisk-benefitas ent. ?
K ".
-y

» @ ol "
ae >
NEFIT ASSESSNH S
N ‘ e ]4
y
TS OF FOODS B

5



=
—
—

W

Integrated impact assessment of dietary transitions

What is the integrated impact of replacing different amounts of beef consumption by
equivalent amounts of pulses in Denmark?

Greenhouse gas emissions per kilogram of food product
Emissions are measured in carbon dioxide-equivalents. This means non-CQO2 gases are weighted by the amount of warming —
they cause over a 100-year timescale.

Beef (beef herd)

Lamb & Mutton | 372 <
Beef (dairy herc) | >
Prawns (farmed) _ 26.87 kg
cheese [N :: ¢ «=
pig Meat [N 1231 ke
Poultry Meat _ 9.87 kg

Eges I 467 ke

Rice - 445 kg

Milk [ 3-15 ke

Tomatoes . 2.09 kg
Maize l 1.7 kg
Wheat & Rye J] 1.57 kg
Peas | 0.98 kg
Bananas | 0.86 kg
Potatoes I 0.46 kg
Nuts | 0.43 kg

ALTERNATIVA (“Alternative protein sources in the European diets — integrating health risk-benefit
and sustainability)
DTU & b el
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Integrated impact assessment of dietary transitions

What is the integrated impact of replacing different amounts of beef consumption by
equivalent amounts of pulses in Denmark?

Multi-criteria Decision Analysis (MCDA) approach
e Decision-support tool that tackles problems with a high degree of complexity
e multiple, sometimes conflicting, objectives that are valued differently by different
stakeholders
e Stakeholders appraise alternatives on individual criteria and combine this partial appraisal into
one overall appraisal

ALTERNATIVA (“Alternative protein sources in the European diets — integrating health risk-benefit
and sustainability)
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Integrated impact assessment of dietary transitions

What is the integrated impact of replacing different amounts of beef consumption by
equivalent amounts of pulses in Denmark?

The alternatives:
e Baseline: current consumption of red meat and pulses

e Alternative 1: Replacing of 25% of beef by proportional amounts (gram to gram) of pulses
e Alternative 2: Replacing of 50% of beef by proportional amounts of pulses

e Alternative 3: Replacing of 75% of beef by proportional amounts of pulses

e Alternative 4: Replacing of 100 % of beef by proportional amounts of pulses.
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Integrated impact assessment of dietary transitions

What is the integrated impact of replacing different amounts of beef consumption by
equivalent amounts of pulses in Denmark?

Health Environment Socio-economic
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Step 1

Problem
definition:
defining
alternatives and
stakeholders

Exploratory
group meeting

Step 2

6o

Structuring:
defining criteria
and indicators

Workshop
session|

Multi-criteria process

Step 3

A\

Evidence Synthesis:

reviewing and
collecting impact data

Workshop
sessionll

Step 4

Model building:

defining criteria
weights

Decision

conferencel

Step 5

&

Value modeling:
evaluating alternatives,
final evaluation

Decision
conferencelll
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Multi Criteria Selection

— Profitability

]

Economic Affordability

— Local economic development

- Impact on local communities

m Accessibility

Social

I

— Acceptability

Fair/ethical practices

Overall
|
|

— Diet related health impacts

Health

1
I

—  Environment related health impacts

- Biodiversity

— Polution

Land use

Environment

[

= Climate change

- Water use
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Evidence synthesis

Social

 Female labour force
» Affordability

P

Beef/Pulses

Beef

(Vit B12): | Risk anemia
(Iron): | Risk anemia
Zinc

Pulses:
J Risk of isch. heart disease
(Iron): - - Risk anemia

Beef:

™ Risk colorectal cancer

1 Risk Diabetes .
1 Risk Isch. heart diseas3

Pulses
Heavy metals

Socio-economic >

Step 1 Step 2 Step 3 Step 4 Step 5

Problem 5252 Q 6/
definition:
i i Model building: Value modeling
lternatives and ' defining criteria ~ reviewin, g an defining criteria evaluating alternatives,

iteria d
icators collecting impact data weights final evaluation

Social
component
Q
5
3
@

Economic
» Financial performance of the farms
* Regional employment

* Local development
Environmental Health

Greenhouse gas (GHG) emissions
Eutrophing emissions

Water use

Land use

Biodiversity impact (species destined to extinction
per year)
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Health impact of replacing beef with pulses

Disability Adjusted Life Years

DW 10 + 30 = 40 DALYs
0- N
40 x 0.25
=10 YLDs
0.25=-

30x1

=30 YLLs DALY = YLD + YLL

* YLD = Years Lived with Disability

- l\

r—— ———T1—> Age ° YLL =Years of Life Lost
0 20 60 90
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Health impact of replacing beef with pulses

-10
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-20

-25
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DALYs averted/100,000 Inhabitants

25% 50%

B Colorectal cancer

M Diabetes Mellytus type I

75%

Ry

SR

i

H Ischel

100%

European Journal of Nutrition (2021) 60:3107-3118
https://doi.org/10.1007/500394-021-02495-2
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updates

The health impact of substituting unprocessed red meat by pulses
in the Danish diet

Freja Andresen Fabricius’ - Sofie Theresa Thomsen'(® - Sisse Fagt?® - Maarten Nauta’

Received: 25 August 2020 / Accepted: 13 January 2021 / Published online: 30 January 2021
© Springer-Verlag GmbH, DE part of Springer Nature 2021

Abstract

Background Diets consisting of high amounts of animal-based protein have been associated with adverse public health
effects and are often deemed environmentally unsustainable. Therefore, replacing red meat by pulses has been proposed
to reduce the adverse impact on human health and environment. However, unprocessed red meat is an important source of
nutrients, such as vitamin B, iron, zinc and selenium, and the substitution may have negative impact on nutrient adequacy.
Method Using a risk—benefit assessment (RBA) approach, we, therefore, estimated the health impact of substituting unpro-
cessed red meat by pulses on the burden of non-communicable diseases in Denmark, using Disability-Adjusted Life Years
(DALY). Furthermore. we assessed the imnact of the substitution on nutrient adeauacv.
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Environmental impact of replacing beef with pulses

Environmental impacts associated to current and alternative consumption scenarios for beef
and pulses in Denmark (DK)
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GHG emissions (kg Eutrophication (g Water Use (L) Arable Land Use  Pasture Land Use  Total Land Use  Biodiversity impact Photochemical
CO2eq) PO43- eq) (m2*year) (m2*year) (m2*year) (species.year * smog (g ethene eq)
10714)

mRef. m25% m50% m75% m100%
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Economic impact of replacing beef with pulses

“Collected evidence on most indicators of competitiveness and profitability,
resilience of the market and contribution to local sustainable development
demonstrated negative impacts of substitution of beef by pulses”
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Integrated impacts of replacing beef with pulses

Step 1 Step 2 Step 3 Step 4 Step 5
Problem £ ] \/
definition: t'_g_‘t' S O
defining Structuring: Evidence Synthesis: Model building: Value modeling:
alternatives and defining criteria reviewing and defining criteria evaluating alternatives,
. stakeholders and indicators collecting impact data weights final evaluation
Overall Weights
] E Exploratory Workshop Workshop Dl Declision
§ é. group meeting session| sessionll I
12.5 S
12.1 ®-®
11.3
10.5
9.7
8.5
7.7
6.9
6.1
5.2
a
2.6
2
. . 0 I 8
Climate DALY Biodiversity Water usage Affordability  Polution Environ. Land usage Profitability Acceptance Local Fair/ethical Accessability Local impact
change related economic practices
health development
impacts
Environmental Health [ Economic Socio-economic W
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Integrated impacts of replacing beef with pulses

* Increasing substitution amounts — larger overall positive impacts
— Health
— Environment
— Affordability

* Negative impacts: profit, acceptability

Environ.
Local related
Alternatives economic  Impact on local Fair/ethical health Climate Water Land

Substitution Overall Profit Affordability development communities Acceptability practices DALY impacts Biodiversity change usage Usage Pollution
0% 23 0 0 -66.7 0 100 0 0 10 -93.6 -111.1 64.8 133.3 25
25% 28.7 -19.8 160 -66.7 100 0 127.3 10.7 45 -54.5 -55.6 70.8 140 47.5
50% 43 -39.5 246.7 -66.7 100 -233 127.3 20.8 80 9.5 0 76.8 153.3 70
75% 67.8 -60.8 3233 -66.7 0 -233 127.3 30.5 115 24.4 66.7 82.9 166.7 92.5

100% 97.9 -83.8 396.7 -66.7 0 -233 127.3 39.7 145 61.3 122.2 88.9 173.3 125




Sheet1

								Alternatives Substitution		Overall		Profit		Affordability		Local economic development		Impact on local communities		Acceptability		Fair/ethical practices		DALY		Environ. related health impacts		Biodiversity		Climate change		Water usage		Land Usage		Pollution

								0%		2.3		0		0		-66.7		0		100		0		0		10		-93.6		-111.1		64.8		133.3		25

								25%		28.7		-19.8		160		-66.7		100		0		127.3		10.7		45		-54.5		-55.6		70.8		140		47.5

								50%		43		-39.5		246.7		-66.7		100		-233		127.3		20.8		80		-9.5		0		76.8		153.3		70

								75%		67.8		-60.8		323.3		-66.7		0		-233		127.3		30.5		115		24.4		66.7		82.9		166.7		92.5

								100%		97.9		-83.8		396.7		-66.7		0		-233		127.3		39.7		145		61.3		122.2		88.9		173.3		125

																		Climate		12.5

																		DALY		12.1

																		Biodiversity		11.3

																		Water usage		10.5

																		Afoordability		9.7

																		Pollutiom		8.5

																		ERHI		7.7

																		Land usage		6.9

																		Profitability		6.1

																		Acceptance		5.2

																		LED		4

																		F/E Practices		2.6

																		Accessability		2

																		Local impact		0.8



Overall Weights





Climate	DALY	Biodiversity	Water usage	Afoordability	Pollutiom	ERHI	Land usage	Profitability	Acceptance	LED	F/E Practices	Accessability	Local impact	12.5	12.1	11.3	10.5	9.6999999999999993	8.5	7.7	6.9	6.1	5.2	4	2.6	2	0.8	
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Table of scores X

Overal Proft |Affordabiity| LED | Local | Accept | FEprac | MN16 | DALY | ERHI | Bodv. | Cimate | WU | LU | Polton
100.00 | 100.00 10000 | 100.00 | 100.00 | 100.00  100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00  100.00

-83.83 | 3s€.€7 | -€6.67 0.00 | -233.33 | 127.27 0.00 | 39.70 | 1a5.00 122.22 | se.s0 | 173.33 | 125.00

-€0.75 | 323.33 | -€e.€7 0.00 | -233.33 | 127.27 0.00| 30.50 115.00 €e.€7 | 8250 1lec.€7| s2.50

-35.50 | 246.€7 | -€€.€7  100.00 | -233.33 127.27 0.00| 20.80 80.00 0.00| 7675 | 1s3.33  70.00

-15.75 | 1€0.00  -€€.€7  100.00 0.00 | 127.27 0.00| 10.70 4s.00 -ss.s€ | 70.75 | 140.00  47.50

.00 0.00  ee.e7 0.00 | 100.00 0.00 0.00 0.00| 10.00 | -%3.60 -111.11 |  €4.75 | 133.33 | 25.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Weights 0.0605 0.0968 0.0403 0.0081 0.0524 0.0282 0.0202 0.1210 0.0766 0.1129 0.1250 0.1048 0.0685 0.0847
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What does this mean?

« Positive impacts of this dietary transition (replacing beef by pulses) outweighed
negative ones

— Health and environmental impacts — positive
— Economic impacts — negative

* Possible to measure the trade-offs of this and other solutions

* Integrated evidence for policies that account for multiple interests
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Take-home messages

Assessed the integrated health, environmental and socio-economic impacts of dietary
transitions with a comprehensive and interdisciplinary approach

Socio-technical approach useful to integrate different metrics and interests
e Stakeholders, experts

Assessing policies and consumer trends/demand

e Useful tool for decision making by regularity authorities that takes into consideration
multiple risks, benefits, and associated trade-offs
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VJGFSCIH ALTERNATIVA (“Alternative protein sources in the European diets — integrating health risk-benefit and
sustainability)
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