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Headlines

Impact on people

Global hunger for soybeans ‘destroying 

Brazil’s Cerrado savannah’. 

BBC, 31 Oct 2018. 

Westhoek, H., et al (2011), The protein puzzle, PBL (Netherlands Environmental 

Assessment Agency)



Consumers are responding

Independent 3 April 2018

BBC



Climate change

Royal Meteorological Society

Global 

changes

World population

United Nations projections, 2017

Obesity

OECD

Global meat production

RISE Foundation

GHG emissions

Ranganathan, J. et al. 2016. 

World Resources Institute

1
9

6
1

2
0
1

3
 …

 x
4



How much protein 

do we need?



How much protein do we need?

Ref Description Country Based on Intake per day 

(adult)

1 Dietary Reference Intake USA - 56g/d (M), 46g/d (F)

2 Reference Nutrient Intake UK bodyweight

(0.75 g/kg)

53g/d  (70kg/11st)

3 Protein Intake Calculator India bodyweight 56g/d  (70kg/11st)

1. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids (2005). Institute of Medicine of 

the National Academies, USA. https://www.nap.edu/read/10490/chapter/1#xxv

2. Committee on Medical Aspects of Food and Nutrition Policy (COMA), 1991. 

https://www.nutrition.org.uk/attachments/article/234/Nutrition%20Requirements_Revised%20Oct%202016.pdf

3. www.MedIndia.net

50g/d protein

~ 200g (8oz) meat or cheese, or 7 large eggs

106g/d  (140kg/22st)

https://www.nap.edu/read/10490/chapter/1#xxv
https://www.nutrition.org.uk/attachments/article/234/Nutrition Requirements_Revised Oct 2016.pdf


Average intake 

of proteins

Total proteins

Recommended 

protein intake 

- - - - - - -

= 50 g/d 

= 18.3 kg/y

Westhoek, H., et al (2011), The protein puzzle, 

PBL (Netherlands Environmental Assessment Agency)

40% protein comes 

from vegetable 

sources

EU27 - eating 70% 

more protein than we 

need!

EU 27, 2007



Is that really true?
Spot check using 7 day individual intake data. 

+56% +56%

Takeaways: burgers, 

kebabs etc

Pancakes, 

scones

Farmer, 2007, unpublished data

Bread, 

breakfast cereal, 

onions, 

oatcakes, nuts, 

fruit and veg

Ca. 40% 

protein from 

veg sources

Where does the protein come from?



Average intake 

of proteins

Total proteins

Recommended 

protein intake 

- - - - - - -

= 50 g/d 

= 18.3 kg/y

Westhoek, H., et al (2011), The protein puzzle, 

PBL (Netherlands Environmental Assessment Agency)

40% protein comes 

from vegetable 

sources

EU27 - eating 70% 

more protein than we 

need!

EU 27, 2007 World, 2013

FAO, United Nations, Food Balance Sheets 2013



Intake of proteins – changes over 50 years

Average intakes for example countries
FAO, United Nations, Food Balance Sheets 1963-2013

United Nations: List_of_countries_by_population

7,550m 33m

324m66m

16m

1,339m
+11%

+15%

+19%

+93%+123%

-12%



Nutritional benefits of animal protein
• “First class protein” 

– All 9 essential amino acids 

Mixed plant proteins 

Avoiding malnutrition, esp. developing countries  



Nutritional benefits of animal protein
• “First class protein” 

– All 9 essential amino acids 

Mixed plant proteins 

Avoiding malnutrition, esp. developing countries  

• “Minerals

– Iron, magnesium, phosphorus, zinc

• Vitamins 

– A, D, E, K, B12

• Bioactive peptides

– May benefit human physiology

• Fats and fatty acids

– Essential n-3 and n-6 fatty acids, CLA

MacNeill and Van Elswyck (2012), 

Webb and O’Neill  (2008),

Important for women, infants, older people

Also present in plants  (bioavailability lower)

Meat, fish, dairy are important sources

No vegetable sources of B12

Fish and meat are key sources

Meat & dairy +



Missing factors!
Why do we really eat meat?

• Social

– E.g., celebrations, events

• Cultural

– Regional traditions

• Gustatory

– Because we like it!

• Satisfying

– Sustains for longer



What are the 

alternatives?



What are the 

alternatives?

£6.99

• Eat less meat …

• Insects

• Microbial proteins

• Cultured meat

• Plant based “meat”



Alternatives to the “Western Diet”?

• Western

– UK, ES, DE, FR 

• Scandinavian

– DK etc

• Atlantic

• Mediterranean

• Indian

Gonzalez-Garcia et al. (2018) – review of various authors and methodologies.

All calculated from cultivation to consumption except # = cultivation to retail.



EAT–

Lancet Commission 

on healthy diets from 

sustainable food 

systems, Jan 2019

• More calories and 

proteins from whole 

grains and plant sources

• Fewer from animal 

sources

Willett et al., 2019. Food in the Anthropocene: the EAT–Lancet Commission on

healthy diets from sustainable food systems. Lancet; 393: 447–92.

#

“Protein 

sources”



The future?



The Future?

• Westhoek, H., et al (2011), The protein puzzle, PBL (Netherlands Environmental Assessment Agency)

• Ranganathan, J. et al. (2016). Shifting Diets for a Sustainable Food Future, World Resources Institute.

• Buckwell, A. and Nadeu, E. (2018). What is the Safe Operating Space for EU Livestock? RISE Foundation, Brussels.

Many papers and 

reports, e.g….

Findings do not disagree.

Focus on protein …



The Protein Puzzle
Report Findings

1. Meat, dairy, eggs and fish are important in European diet.

2. Environmental, ethical and exploitation issues.

3. European consumption of protein is 2x global average.

4. Conversion of plants into animal proteins is generally inefficient.

5. Demand for animal products expected to increase.

6. Pressure for policy changes.

7. Three strategies proposed …
Westhoek, H., et al (2011), The protein puzzle, PBL 

(Netherlands Environmental Assessment Agency)



The Protein Puzzle
Report Findings

3 strategies:

• Modelling of scenarios compared with “business as usual”

1. Improve production efficiency 

• cheaper inputs and reduced emissions

2. Reduce local impacts 

• improved welfare

3. Reduce European consumption of livestock products 

• good for environment and health. 

• cultural changes may be slow.

Westhoek, H., et al (2011), The protein puzzle, PBL (Netherlands Environmental Assessment Agency)



EU RISE report 2018
Findings

“The sheer immensity of the livestock challenge, and the needed 

response, is such that public authorities must be prepared to take 

bold initial steps to overcome the inevitable inertia. 

Without such a jolt or shock there will be insufficient action.”

Buckwell, A. and Nadeu, E. 2018. What is the Safe Operating Space for EU 

Livestock? RISE Foundation, Brussels



EAT Report
• “Transformation to healthy diets from sustainable food systems is 

necessary to achieve the UN Sustainable Development Goals and the 

Paris Agreement... ”

• “An opportunity exists to integrate food systems into international, 

national, and business policy frameworks aiming for improved human 

health and environmental sustainability.”



What Future Meat?

• Protein availability is out of balance – animal 

protein intake is too high in Western countries.

– Issues for climate change and human health.

• Consumers are increasingly aware.

– Individuals are making choices.

• Will the demand for meat decrease?

– In developed world? In developing world?

• Will there be action by policy makers? 

– To adjust livestock production and consumption??



Meat Industry

• Do nothing??

• Focus on new markets in China to 

cover potential decreases at home?

• Ensure optimum quality as livestock 

products become a “treat”?

• Make food from all animal protein?

• Diversify into alternative proteins?

• Produce smaller portions to meet 

demand for reduced intake?

Scientists

Research on:

• Use of novel protein co-products 

from livestock production?

• Ensure optimum acceptability of all 

cuts and products?

• Better use of plant and meat foods?

• Alternative diets to improve 

satiation?

• Ways to improve portion control?

Implications
How do we respond?

• Communication!


