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Avoiding meat will not fix 
Planetary Health: the need to 
factor in adequate nutrition



Meat 4.0 - the post-industrial paradigm 
• (Ruminant) meat is now often 

unfairly presented as destructive
for both human and planetary 
health, and generally as unethical

• Solutions tend to be simplistic: 
‘alternatives’ (either animal cell-
based or plant-based) are promoted 
by various high-profile players 
(public-private partnerships)

• Misleading claims are common
(“The Science” says…)

Typically 
ultra-
processed 
products 
based on 
protein 
isolate, oil, 
additives, …



Meat 4.0 - the post-industrial paradigm 
Reductionist/simplistic messages
now even coming from academia

Typically 
ultra-
processed 
products 
based on 
protein 
isolate, oil, 
additives, …



A more balanced scientific debate is needed
Is there still a place for animal 
agriculture in future foodscapes? 

The answer is largely “yes!”, but also: 
“it depends”.



(1) Unethical?
cf. https://aleph-2020.blogspot.com
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Circulation 2010
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Japan Collaborative Cohort Study
Japan

236 cases, X person-years
Eur. J .Clin. Nutr. 2012
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Danish National Survey on 
Diet & Physical Activity

Denmark
439 cases, X person-years

Brit J Nutr. 2021
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Atherosclerosis Risk in 
Communities Study 

USA
1147 cases, 265,452 person-years

PLoS One 2014
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Pan-European 
EPIC Cohort

Europe
7198 cases, 5,164,551 person-years 

Circulation 2019
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Health Professional’s FUP study
USA

4456 cases, X person-years
BMJ 2020
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UK Biobank Study
UK

13,134 cases
3,799,984 person-years

BMC Medicine 2021
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Prospective Urban Rural 
Epidemiology (PURE) Study

Worldwide
2968 cases, 1,275,822 person-years

HR (95% CIs)
Am. J. Clin. Nutr. 2021
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Shanghai Men’s Health Study 
China

284 cases, X person-years
PLOS ONE 2013
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Center-based Prospective Study 

Japan
367 cases, X person-years

Plos One 2020
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(2) Unhealthy?

Contradicted by large-scale studies for levels 
below 75 g/d (and very uncertain above that)36-fold higher estimate of 

deaths attributable to red 
meat intake

Problematic assumption
(TMREL from 22·5 to 0 g/d)



(2) Unhealthy?

Example: Prospective Urban Rural Epidemiology (PURE) 
Study - American Journal Clinical Nutrition 202)36-fold higher estimate of 

deaths attributable to red 
meat intake

Problematic assumption
(TMREL from 22·5 to 0 g/d)



(2) Unhealthy?

Intake is mostly lower than recommendations 
to begin with (health priority?)36-fold higher estimate of 

deaths attributable to red 
meat intake

Problematic assumption
(TMREL from 22·5 to 0 g/d)



(2) Unhealthy?

Miller et al. 2022. The Lancet.

• World: 51 g
• High-income countries: 45 g
• Sub-Sahara Africa: 24 g
• (South)East Asia: 87 g

Misconception that high-income countries overeat 
red meat compared to the rest of the world36-fold higher estimate of 

deaths attributable to red 
meat intake

Problematic assumption
(TMREL from 22·5 to 0 g/d)



(2) Unhealthy?

What would be the net health effect when 
further reducing red meat intake, especially 
in populations with elevated needs?

“the GBD 2019 Risk Factors Collaborators should 
clarify if the additional deaths and DALYs from iron 
deficiency anaemia, sarcopenia, and child and 
maternal malnutrition that would result from the 
imposition of a red meat TMREL of zero have been 
included in the GBD 2019 estimates.”

36-fold higher estimate of 
deaths attributable to red 
meat intake

Problematic assumption
(TMREL from 22·5 to 0 g/d)



(2) Unhealthy?

36-fold higher estimate of 
deaths attributable to red 
meat intake

Problematic assumption
(TMREL from 22·5 to 0 g/d)



(2) Unhealthy?

Unsupported claim
that meat is intrinsically
« unhealthy »



Prof. Gordon Guyatt
McMasters University

“The panel suggests that adults continue current unprocessed 
red meat consumption (weak recommendation, low-certainty 
evidence). Similarly, the panel suggests adults continue current 
processed meat consumption (weak recommendation, low-
certainty evidence).”

(2) Unhealthy?

Unsupported claim
that meat is intrinsically
« unhealthy »



(2) Unhealthy?
• Risk? 

Trivial rise in absolute risk 
estimates – also: complexity!

• Hazard? (cf. IARC/WHO)
Mostly based on selected 
observational studies (problems 
with residual confounding, 
healthy user bias, food 
frequency questionnaires, …)

• Exposure?
Dose, importance of diet matrix, 
and effects of food preparation

• Vulnerability?
Role of individual differences 
e.g., differing homeostasis of iron 
or responses to saturated fat)



(3) Unsustainable?
• No simple answer to what is a multi-dimensional and intricate question

• Depends largely on (1) practice and (2) choice of metrics

• Focus of this presentation will be on the need 
to factor in essential nutrition



litre
ha

CO2
-eq

Sustainability<

kcal
Unit of nutrition<

kg
food

kg
protein

Various complexities & trade-offs! 

(3) Unsustainable?



t CO2-eq

Less meat
1-6% effect

Nutritional and greenhouse gas impacts of 
removing animals from US agriculture 
– White & Hall (2017) – PNAS

The plants-only systems had greater excess of 
dietary energy and resulted in a greater number of 
deficiencies in essential nutrients. 

Vegan US
2.6% effect

Total footprint of a Frenchman (12 t CO2-eq/y)

   

Vegetarian
- 0.5 t CO2-eq

Vegan
- 0.8 t CO2-eq

Rebound effect

Flexitarian
- 0.3 t CO2-eq

3%

2%

1%

6%

4%

2%

Hällstrom et al. 2015
Wynes & Nicholas 2017

(3) Unsustainable?

Hyperbolic
claims



(3) Unsustainable?

Sugar
Oils
Starchy 
staples

One question is whether the higher GHGE 
cost of some foods can be offset by their 
higher nutritional value.



Essential nutrition
• Lots of misconceptions!

• “what may be surprising is that certain 
healthy foods, including most fruits and 
vegetables, nuts and seeds, whole grains, 
and chicken, are not particularly dense in 
bioavailable micronutrients commonly 
lacking in low- and middle-income 
countries. [Nutrition policies] may benefit 
from specifically targeting the most 
micronutrient-dense foods - organs, 
small fish, dark green leafy vegetables, 
shellfish, ruminant meat, eggs, milk, and 
canned fish with bones” 

Beal & Ortenzi (GAIN)
Priority Micronutrient Density in Foods



Essential nutrition
Adesogan et al.

• Lots of misconceptions!

• Planetary Health Diet in practice?



Essential nutrition
• Could there be a “too low” intake level?

• Populations with elevated needs 
may often benefit from more rather than 
less meat, not only in LMICs but also 
including premenopausal women, young 
children, and older adults in the West

• Example of iron
• 40-49% of Australian

and UK teenage girls

• 8% (boys) to 15% (girls) 
of Australian toddlers 
(2-3y)

Mei et al. 2021 The Lancet



Essential nutrition

Nordhagen et al. (2020)

The role of animal-source foods in healthy,
sustainable, and equitable food systems

• How much is needed? Difficult to answer for a number of reasons, but average national 
diets low in ASFs do not meet needs for essential micronutrients; increasingly difficult 
when levels of ASFs drop (< 30% of kcal intake)



Essential nutrition
What is the current status?

• Case of the USA: already 70% of kcal from plants 
(but mostly grains, oils, sugar), while red meat 
has been decreasing since the 1980s



Essential nutrition

For most (73%) 
diets, animal 

foods represent 
>55% of the 

energy intake 

Only for 14% of the 
diets, >55% of the 

energy intake 
originates from 

plants

Cordain et al. 2000

What was the case ancestrally? 
• Ancestral-type diets have variable 

amounts of ASFs - typically at >30% 
of kcal, whereas most are at >50%, and 
the mean is 70% (26-99%)

• Such levels are not necessarily optimal, 
but at least evolutionary compatible

Public health policies may need to 
assess evolutionary knowledge 
when developing food-based dietary 
guidelines, especially for children



Essential nutrition
Potential problems are well described

• Vegan and vegetarian mothers 
(long-chain ω-3 FAs, iron, vitamin B12, …)

• Confused young parents 

• Clinical case reports

Macrobiotic Dutch infants (4-18 m) 
• Ubiquitous deficiencies (energy, protein, Ca, Fe, vit. B2, B12, D)
• Retarded growth, fat and muscle wasting, slower psychomotor 

development, rickets
• Breast milk: less vit B12, Ca, Mg

Van Dusseldorp et al., Am J Clin Nutr 1999
Schneede et al., Pediatr Res 1994
Dagnelie & van Staveren, Am J Clin Nutr 1994
Dagnelie et al., Am J Clin Nutr 1989, 1990



Conclusions

• Simplistic claims are often taken for granted and do not only 
affect public opinion, but also policy and science
(e.g., “meat is unethical”, “meat is unhealthy”, “meat destroys the planet”)

• Upon scrutiny, the impact of meat on human, animal, and 
planetary health is contextual and should be evaluated as such

• To establish sustainable production levels for red meat, 
a wide set of metrics needs to be considered holistically

• The balancing of metrics should at all times respect the 
importance of essential nutrition
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