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World population 1950-2050
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Evolution in protein consumption per capita 
(g/capita/day)

Source: FAOSTAT



Protein Intake in EU27

Source: Westhoek et al., 2011



Global intake of animal protein per region

Source: Westhoek et al., 2011

We will need 3 TIMES 

more animal protein if 

global per capita 

consumption follows North 

America 



What are our options?

Source: FAO, 2010

Current 

sources of 

protein





Challenges of animal based-protein



Benefits of animal-based protein



Fish

Good source of protein

Low in saturated fats

Good source of omega-3 fatty 

acids - can reduce risk of heart 

disease and stroke.

Overfishing

Heavy metals

Concerns about environmental 

impact of aquaculture



Plant based protein

Major portion of dietary protein intake 

globally - high level of social 

acceptance 

Generally cheaper

Contains  bioactive peptides giving 

nutrition and health benefits

Associated with lower level of GHGs 

and landuse compared to animal-based 

protein

Some plants have unique benefits from 

envt. perspective, N fixing legumes

Gluten intolerance and allergies

May lack one or more essential 

amino acids

Gives rise to GHGs and requires 

significant land use 

Level of social acceptance of 

vegan/vegetarian diet/meat 

alternatives some markets?



Emerging protein sources

Some do not require land

Some do not produce GHGs

Add value to bio-based 

feedstocks

High cost of some (at the moment?)

Some may not have all essential 

amino acid

Food safety concerns with some

Animal welfare concerns with some

Allergies

May not fulfil role of food beyond basic 

nutritional need

Social acceptance?



How can science contribute to addressing supply challenges?

Animal-based protein as a case study

• Dairy and meat largest contributors to GAO and exports in Ireland

• Cattle (for dairy and beef) largest contributors to GHGs from agr.

• In 2018 agriculture accounted for 34% of national GHGs

• Emission arising from enteric fermentation account for 19% of Ireland’s 

overall GHG emissions (almost 60% of agr emissions) (EPA, 2019)

• Arguably most contentious



Vaccination or inhibitors

Selective breeding

Changing animal diets

Synthetic meat?

What is science doing to respond to GHG concerns?

SeaSolutions



What is science doing about animal health and welfare?

Vaccines or inhibitors

Diagnostics (rapid) and sensors

Feed additives

Breeding (genomic selection)

Biosecurity

Husbandry management

Economics

Changing practices

Designing (social science 

informed) control strategies

Animal health



Source: https://www.teagasc.ie/media/website/about/farm-advisory/JohnesDisease.pdf

https://www.teagasc.ie/media/website/about/farm-advisory/JohnesDisease.pdf
https://www.teagasc.ie/media/website/about/farm-advisory/JohnesDisease.pdf


What is science doing about animal health and welfare?

Animal welfare Assessment at farm level (animal welfare 

index);

Science based recommendations; 

animal housing for finishing beef cattle 

(space and floor type);

Husbandry management (disbudding; 

castration);

Animal transport (National & EU policy);

OIE guidelines (World Organisation for 

Animal Health)



What about AMR?

Assessing the situation

Contributing to improved 

animal health

Contributing to development 

of protocols



Nutrition and health

Can be high in fat and 

cholesterol

Association with CHD, 

Type 2 diabetes, some 

cancers

Role in reducing NCD

Important source of 

complete protein

Important source of 

some key minerals 

(e.g. Ca, Fe) and 

vitamins (e.g. D)



Nutrition and health

•Provide balanced evidence base 

regarding the role of meat and dairy in 

nutrition and health at different life-stages

•Provide evidence on the role of meat and 

dairy as part of a sustainable diet

•Understand the context so as to inform 

science communication and engage other 

stakeholders in communication activities



Meat and dairy as part of a healthy, sustainable diet….



Contribute to changing the narrative
2006: “the problem”

“Livestock are one of the most 

significant contributors to 

today’s most serious 

environmental problems. 

Urgent action is required to 

remedy the situation”. 

2013: “part of the solution” 

“An important emitter of greenhouse 

gases (GHG), the livestock sector 

also has a large potential to 

reduce its emissions”. 







Science has already made significant contributions……leverage 

existing technologies and practices

Sizeable reductions within reach

“Sector emissions could already be brought down significantly just 

through the wider use of existing best practices and 

technologies. Technologies and practices that contribute to 

reducing emissions already exist, but could be used more 

widely.

A 30% reduction of GHG emissions would be possible if producers 

in a given system, region and climatic zone adopted the 

technologies and practices currently used by their least emission 

intensive (emissions per unit of animal product) peers”. 

FAO, 2013



How do we bring all of this science into practice and how can 

we improve practices?

EU paradox being addressed through emphasis on understanding the context 

and seeing innovation as a (political) socio-technical process, which requires 

social science based research

Can be realised through for example the multi-actor approach

EU-funded BovINE project

• Will form a transnational ecosystem linking researchers, advisors, farmers 

and relevant actors to address the sector’s sustainability challenges

• - 10 member states, 18 partners

• Socio-economic resilience

• Animal health and welfare

• Production efficiency & quality

• Environmental sustainability 

• Start Jan 2020



Conclusions

• Feeding the world in the future is truly a global challenge

• All sources of protein will be required

• Cascading and circularity principles will become more 

important

• Science is contributing to addressing some of the 

challenges with existing sources

• However, solutions need to be socially accepted so 

social science needs to work with physical and life 

sciences to ensure social acceptance of solutions

• There is a greater role for science communication given 

the contested space regarding the environmental, health 

and other aspects associated with different foods

• It’s a time for collaboration.
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