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Nutrition / 
public health 

Paris agreement 2015
Hold the increase in the global 
average temperature to well 
below 2°C above pre-
industrial levels (1.5°C).

Global challenge

Triple burden of disease 

 undernourishment

 nutrient deficiency 

 obesity 

Climate 
change

Sustainable 
diets
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Carbon footprint of food production

greenhouse gas emissions

Land use
Water
Biodiversity
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Healthy and reduced carbon footprint

90% reduction in GHGE
limited food items 

no meat, no milk (or much else!)

25% reduction in GHGE
many food items
incl. meat, dairy 

 Nutritionally adequate
 Low carbon footprint
 Affordable 

 Nutritionally adequate
 Low carbon footprint
 Affordable 
 Tasty 

Macdiarmid et al. (2012) AJCN
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Dietary intakes for a woman
Healthy  

Low GHGE 
Healthy 

High GHGE 
Unhealthy 
Low GHGE 

Unhealthy  
High GHGE 

Energy (MJ/day)  8.7 8.7 8.7 8.7

Saturated fatty acids (% energy) 8.8 9.9 15.0 13.7

Sugar (NMES) (% energy) 8.4 8.9 24.0 13.7

Protein (g/day) 84 89 57 101

Fibre (NSP) (g/day) 25 19 10 11

Greenhouse gas emissions    
(kgCO2e) 2.44 4.56 1.97 4.37

Foods in the diet
balance of meat, fish, 

dairy, fruit & 
vegetables.

high meat, selected  
fruit & vegetables.

high sugar, 
low vegetables, 

fruit, meat.

high meat, sugar,
low fruit, 

vegetables.

Healthy is not necessarily lower carbon footprint

Macdiarmid (2013) Proc. Nut Soc
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Modelling healthy and sustainable diets

animal-based
food

plant-based
food

Aleksandrowicz et al. (2016) PLoS ONE
greenhouse gas emissions
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Reduce meat consumption ……….

 Protein replacements

 Acceptability
- Producers   

- Governments

- Public

 Cost (cheaper diets??)
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Protein replacements

 plant-based alternatives

 insects 

 lab meat
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Imports

Population-level 
recommended intake

Domestic production

Exports

Adequacy of the supply of protein
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Macdiarmid et al. (2018) PLoS ONE

1960 2010

FAO food supply data

UK protein supply (1960-2011)
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NO
cut down already

don’t eat much

YES

no evidence
others wouldn’t

meat is important to me

humans eat meat

I like it!

make no difference

it fills me up

Acceptability: “will you eat less meat?”

Macdiarmid et al. (2016) Appetite
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Climate Change

Natural resources Dietary choices

Nutrition
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Dietary guidelines into dietary habits

 habit

 desires /preferences

 social influences

 affordability 
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Pre-swallowing nutrition
society
experience
habit
cultural
desire

Post swallowing nutrition 
biology
physiology
biochemistry

World of nutrition defined by the act of swallowing

(Crotty 1993)
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Social and behaviour changes 

culture

social networks

“I don’t want people to 
think I’m strange or a 
hippy.”            Lea et al. 2006

“outgoing, popular, physically 
impressive and attractive to 
girls.”                              Elliot 2014 

identity

“I'm aware of the environment 
I take other steps, fine I do my 
bit, recycling, driving less but I
probably wouldn't change my 
diet.”                      Macdiarmid et al. 2016
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Social facilitation of eating

Whybrow et al. 2009

Social influences on eating behaviour
• impression management
• social suppression 
• audience effect
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Healthy, affordable and reduced carbon 
footprint diets that are culturally and socially 
appropriate

90% reduction in GHGE
limited food items 

no meat, no milk (or much else!)

25% reduction in GHGE
many food items
incl. meat, dairy 

Macdiarmid et al. (2012) AJCN
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Acceptability
Preferences  
Nutrition transition
Cultural/social
Economic access

Agriculture Storage Processing Consumption
productivity & Distribution

Animal welfare
Breeding  
(animal & plant) 
Climate change
Land use /water
Policies

Demand
Nutrition quality
Trade
Politics
Economics  

Nutritionally 
adequate

Nutritionally 
poor

Food safety   
Packaging  
Post-harvest loss

Creating healthy, affordable and sustainable diets
Macdiarmid Food form 2018
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