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2025
8.2bn

2050
9.7bn

Environmental Impact of food production

27% of global emissions (52.3bn tonnes of 
Carbon dioxide equivalents) come from food

Impact of poor dietary choices on health

2017: 11m deaths due to poor dietary choices, 
255m years of ill health (DALY) 1

Why 
change?

1(GBD Study, 2017) doi: 10.1016/S0140-6736(19)30041-8
2Ritchie et al. (2022) - “Environmental Impacts of Food Production” Published online at OurWorldinData.org. Retrieved from: 'https://ourworldindata.org/environmental-impacts-of-food’



Healthy & 
sustainable 
diets

Image source: https://www.fao.org/nutrition/nutrition-education/food-dietary-guidelines/en/

FAO. (2012). Sustainable diets and biodiversity: directions and solutions for policy, research and action

Willett et al. (2019). The Lancet Commissions Food in the Anthropocene : the EAT – Lancet Commission on healthy diets from sustainable food systems. Lancet, 393(10170):447–492



How will this manifest as dietary change?

Will there be improvements in nutrient 
intake & adequacy?     

Will people be likely to accept such change?                                                     

Nutritional adequacy in sustainable diets?



1. The whole population approach

Sustainable diets for our population



Sustainable diets for our population

National food consumption data for 
island of Ireland (current dietary 
patterns)

Used mathematical modelling to create 
a diet that is nutritionally adequate and 
environmentally friendly with minimal 
change from the usual (baseline) diet to 
ensure acceptability.

Hannah Griffin

Griffin H, McNulty B, Wright D, Brennan L, Colombo, PE, Nugent 
AP, (2025) Creating healthy diets whilst minimising change from 
current diets: a linear programming approach. ISBPNA , New 
Zealand.
Griffin H, McNulty B, Wright D, Brennan L, Colombo, PE, Nugent 
AP, (2025) Creating healthy and sustainable diets whilst 
minimising change from current diets: a linear programming 
approach. Journal of Nutritional Science. IUNS, Paris



Baseline diet (National Diet and Nutrition Survey, National Adult Nutrition Survey)

Scenario 1

Key:

Nutrient recommendations

Irish food based dietary guidelines

Environmental constraints (GHGe Chaudhary and Krishna 2019, 

https://pubs.acs.org/doi/10.1021/acs.est.8b06923

Scenario 2

What did we do?

Linear Programming in R studio



Results
Scenario 1 Healthy Diet
Nutrients & IFBDG’s

Created for 1038 people (72%)

           46%

           54%

          GHGe: 5.4 kgC02e/day
           BWU: 899.0 l/day

Diet made up of 9 food groups 
(including 3 animal- based food 
groups, including ‘whole milk’).

(female, older, non-smoker, higher 
social class)

Scenario 2  Sustainable 
Healthy Diet
Nutrients, IFBDG’s & 
environmental

Created for 626 people (42%)
              
            34% 

             66%  
         
           
               GHGe: 3.1 kgC02e/day
                BWU: 90.7 l/day

Diet made up of 10 food groups 
(including semi-skimmed and whole 
milk)

(female, older, non-smoker, higher 
social class)

Baseline diet
N=1484

       48%
   
       52% 

           GHGe: 5.8 kgC02e/day
           BWU: 1215.0 l/day

Diet made up of 23 food 
groups (including ‘whole 
milk’, ‘cheese’ and ‘yoghurt, 
cream, dairy desserts and ice 
cream’).



By how much would we have to change our food intake: a focus on dairy?

Scenario 1

Scenario 2



Key take home 1

• It is possible to generate diets 
which would be acceptable, 
sustainable and healthy 

• Changes in intake of many food 
groups, including dairy types

• Such diets would not be 
acceptable to many



Option 2: The single 
food approach?

Would it be ‘easier’ to make single 
dietary swaps?

Why? Single food substitutions don’t 
require other changes in behaviour
 
But is there an impact on dietary 
intake and nutritional status?





Why iodine?

Iodine status in the UK (NDNS data)



Milk, plant-based milk alternatives and iodine
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Iodine and milk alternatives
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• Market survey December 2020; 
milk alternatives (n=146)





Population impact of moving 
from cows milk to dairy 
alternatives: UK data

100% replacement 
of cow’s milk in 

NDNS food diaries 
with milk 

alternative:

• Unfortified
• 13 µg/100ml
• 22.5 µg/100ml
• 27 µg/100ml
• 45 µg/100ml



Fortification of milk alternatives

Usual 
diet
Unfortified

13 µg/100 ml

22.5 µg/100 ml

45 µg/100 ml

Fortification at ≥ 22.5 and < 45 μg 
iodine/100 mL required to minimize the 

impact on iodine intake
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Key take home 2

• Iodine is an overlooked but vital 
nutrient

• UK and Ireland do not have salt 
iodisation policies

• Most milk alternatives are not 
iodine-fortified; iodine needs to 
be considered within plant-
based diets



Option 3: An intervention trial:
MyPlanetDiet RCT:

Can an environmentally 
protective diet reduce Green 
house gas emissions (GHGe), 
meet nutritional requirements 
and promote health, without 
adverse effects?



MyPlanetDiet: randomised controlled trial

Participants: Healthy adults (18-64Y) with moderate/high greenhouse gas 

emitting diets (n=360 [3x 120])

Intervention group: 

Personalised advice based on proposed sustainable healthy guidelines

Control group: 

Personalised advice based on existing Healthy Eating Guidelines 





Unlock outline

Will people be likely to 
accept such change?     
 



Adherence & acceptability

Associated with higher diet quality (HEI)

Most adhered to group: red and processed meat

Least adhered to group: dairy

Treat foods most difficult to follow (self-reported)

Associated with higher HEI & lower GHGE

Most adhered to group: red meat (beef/lamb)

Least adhered to group: beans, peas and lentils

Treat foods most difficult to follow (self-reported)

Adherence was similar between groups

Control Intervention

Lindberg L, Nugent AP, Davies KP, Leonard UM, O’Sullivan A, Gibney ER, Kiely ME, Arranz E, Conway MC, McCarthy S, Woodside 
JV (2025) Adherence and acceptability of the MyPlanet Diet study recommendations.  IUNS, Paris



Key take home 3

• Compared to a diet based on 
healthy eating guidelines, a diet 
based on sustainable dietary 
principles reduced greenhouse gas 
emissions but resulted in a higher 
prevalence of inadequate intakes 
of several micronutrients, 
especially among women.

• Certain aspects of the diet may 
be more acceptable than others



How will this manifest as dietary change?

Will there be improvements in nutrient 
intake & adequacy?     

Will people be likely to accept such change?                                                     

Nutritional adequacy in sustainable diets?



Overall Conclusion

• The change is great: There remains a 
considerable gap between current eating 
patterns and dietary patterns which are 
both healthy and sustainable

• Need to consider nutrient content and 
fortify where required

• Must consider the entire scope of the 
WHO/FAO definition of Sustainable Diets

• A whole-diet approach may be required 
with adequate consideration of nutrient-
dense but also discretionary foods

• Considerable proportions of the population 
may find it a challenge!
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