


DTUDate Title

The overall impact of transitions 
towards plant-based diets
.
Sara M. Pires, smpi@food.dtu.dk

START Annual Meeting, 20 March 2024

2

mailto:smpu@food.dtu.dk


DTUDate Title

Transitions towards healthier and sustainable diets
WHY?
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Burden of disease of dietary risk factors in Denmark, 2019

Source: Global Burden of Disease Study, 2019

The environmental impacts of food and agricultureThe environmental impacts of food and agriculture

Source: Our World in Data
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Transitions towards healthier and sustainable diets
WHY?
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Source: The Danish Official Dietary Guidelines



DTUDate Title

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

Measuring the overall trade-offs
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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?

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?

Multi-criteria Decision Analysis (MCDA) approach
• Decision-support tool that tackles problems with a high degree of complexity 
• multiple, sometimes conflicting, objectives that are valued differently by different 

stakeholders
• 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:
• Baseline: current consumption of red meat and pulses

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

• Alternative 2: Replacing of 50% of beef by proportional amounts of pulses

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

• Alternative 4: Replacing of 100 % of beef by proportional amounts of pulses.
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What is the integrated impact of replacing different amounts of beef consumption by 
equivalent amounts of pulses in Denmark?

Health                           Environment                      Socio-economic

Integrated impact assessment of dietary transitions
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Multi-criteria process
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Multi Criteria Selection

O
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Economic

Profitability

Affordability

Local economic development

Social

Impact on local communities

Accessibility

Acceptability

Fair/ethical practices

Health
Diet related health impacts

Environment related health impacts

Environment

Biodiversity

Polution

Land use

Climate change

Water use
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Evidence synthesis
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Beef/Pulses
Human Health Environmental Health

Socio-economic

Benefits Risks

Beef
(Vit B12): ↓ Risk anemia
(Iron): ↓ Risk anemia
Zinc

EconomicSocial

• Greenhouse gas (GHG) emissions

• Eutrophing emissions

• Water use

• Land use

• Biodiversity impact (species destined to extinction 
per year) 

• Female labour force 

• Affordability

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

Beef:
↑ Risk colorectal cancer
↑ Risk Diabetes 
↑ Risk Isch. heart diseas3

Pulses
Heavy metals

• Financial performance of the farms

• Regional employment 

• Local development 



DTUDate Title

Health impact of replacing beef with pulses
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Disability Adjusted Life Years
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Health impact of replacing beef with pulses
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Environmental impact of replacing beef with pulses
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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
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Environmental                  Health                    Economic                      Socio-economic
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Integrated impacts of replacing beef with pulses
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• Increasing substitution amounts – larger overall positive impacts
– Health
– Environment
– Affordability

• Negative impacts: profit, acceptability

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


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
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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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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

• Stakeholders, experts

Assessing policies and consumer trends/demand

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