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A science-policy interface for 

Sustainable resource management

The International Resource

Panel was launched in 2007

with the idea of creating a

science-policy interface on

the sustainable use of natural

resources and in particular

their environmental impacts

over the full life cycle of

production and consumption

systems

Climate Change

Biodiversity Loss

Hazardous Substances

Ozone Depletion

Resource Efficiency

IPCC

IPBES

Assessments under  

the Basel Convention

Montreal Protocol’s 

Scientific Assessments

International 

Resource Panel



Hosted by UNEP, the 

Panel brings together 

scientific experts who 

produce assessments of 

the latest scientific, 

technical and socio-

economic literature on 

global resource use. 

Objectives

To contribute to a 

better 

understanding of 

how to decouple 

economic growth 

from environmental 

degradation.

To provide 

independent, coherent 

and authoritative 

scientific assessments 

of policy relevance on 

the sustainable use of 

natural resources and 

in particular their 

environmental impacts 

over the full life cycle

What is the IRP?
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Food systems are global driver of 

Environmental Change

Main user of:

Á Land, fresh water, nutrients etc.

Main impact on:

Á Nutrient emissions, 

Á pesticide emissions, 

Á fish stocks, 

Á biodiversity (related to land use/change, nutrient and pesticide 

emissions etc.)

Á GHG emission (19-29% global emissions)



Only 20% of P input is finally consumed; 
nutrient run -off causes major issues

Issues around nutrients are under -estimated



Purpose of IRP Food systems study

Central question:

How can the efficient and sustainable use of natural resources in 

food systems be enhanced in order to ensure better food system 

outcomes?

Inform policy makers and other key stakeholders about:

Á the current and projected state of natural resources and 

environmental impacts related to the different regional food 

systems

Á opportunities to enhance resource efficiency in and 

reduce environmental impacts of food systems while 

improving food systems outcomes (food security, livelihoods, 

health etc)



Conceptual approach: ‘food systems’

ÁLooks institutionally at natural resources and 

environmental effects

ÁMore prominent in science over the last 10 years

ÁWill be helpful in identifying new challenges & 

opportunities, both for governments as for private 

actors
Á And which ACTOR can leverage such opportunities

ÁFood systems are globally very diverse: this is also 

true for opportunities





Many people engaged in subsistence 

agriculture ï80%! 

People move more and more to 

marginal lands 

Large population growth in rural 

areas

Challenge to maintain 

urban-rural link



Conceptual framework food systems and natural 

resources 

GEC óDRIVERSô

Changes in:

Land cover & soils, 

Climate variability & 

means, 

Water availability & 

quality, Nutrient

availability & cycling, 

Biodiversity

Food systems

outcomes, e.g. 

• Food 

affordability

• Food safety

• Food & health

• Rural

livelihoods

Socio-economic drivers

Changes in:

Demographics, Economics, Socio-political context, Cultural context, Science & Technology

Regulators, Institutions, NGOs

Social

welfare

Socioeconomic conditions influence food system actors

Natural 
resources

• Land, landscape and 
soils

• Soil
• Fresh water
• Nutrients

• Land, freshwater and marine genetic 
resources, including wildlife

• Fossil fuels, firewood and other biomass

Food system activities draw on natural resources

Environmental
impacts

• atmospheric composition (e.g. from GHG emissions)
• air quality
• water quantity and quality, eutrophication, toxicity
• biodiversity loss

Food system activities affect natural resources

LCA system boundary 

Input 

industry

Farmers, 

fishermen

Con-

sumers

Waste process, 

sewage

Food system activities and actors

Subsistence farmers

Retailers, food 

service
Food 

industry

Traders, 

processors

Interactions between activities and actors

Food Output

Opportunities

Opportunities



Population growth (2010-2050)



Food consumption 

(Kcal/person/day)



Drivers of Food Systems: 

consolidation of off-farm activities

Agricultural 

input industry

Farms Food 

industry

Food retail

C
o

n
s
u

m
e
rs

Turn -

over
US$ 520 bln US$ 2,175 bln US$ 1,377 bln US$ 7,180 bln

Top 10 

market 

share

Animal feed: 16%

Seeds: 75%

Fertilizer: 55%

Pesticides: 95%

450 million farms

85% < 2 ha. 

Top 10: 28% Top10: 10.5%

Largest 

firms
CP Group 

(Thailand), 

Cargill (USA) 

Monsanto (USA), 

DuPont (USA), 

Syngenta 

(Switzerland), Bayer 

(Germany), BASF 

(Germany)

Nestle 

(Switzerland), 

PepsiCo (USA), 

Kraft (USA), 

ABinBev

(Brazil), ADM 

(USA)

Walmart (USA), 

Carrefour 

(France), 

Schwartz Group 

(Germany), 

Tesco (UK), 

Aldi (Germany)
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The near future…

• The combination of population growth, urbanization and 

the rapidly growing middle class is leading to rapid 

changes in food consumption patterns in many regions, 

• This is largely related to drastic changes in food 

systems in developing and emerging countries: 

consolidation, supermarketization, larger share of 

packaged and processed foods

• Health issues
– Malnutrition, overconsumption

– Non communicable diseases: diabetes, heart disease…
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Improvement opportunities

• Ample opportunities to make to use of natural 

resources in food systems more sustainable and 

more efficient, 

– simultaneously reducing the environmental impact and 

addressing food insecurity / human health / rural 

livelihoods

• Important points of entry are: 

– better resource management at farm (or fishery) level; 

– reducing food wastes and losses and 

– changing dietary patterns (or maintaining traditional 

diets)
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Principles of sustainable and efficient use of 

natural resources

Sustainable use Efficient use

Land & Soils No or very limited land degradation / 

soil erosion

Appropriate crop yields

Water No depletion of groundwater or 

disturbance of surface water 

systems

High water use efficiency

Nutrients Low rate of depletion of mineral 

reserves

High nutrient efficiency across the food 

chain

Pest and disease control Pest and diseases at acceptable 

level / phasing out pesticides and 

antibiotics

Limited and targeted use of pesticides, 

antibiotics

Genetic resources Maintain genetic diversity for resilient 

food systems

Use genetic resources with highest 

input/output ratio

Energy Replacement of fossil fuels by 

renewable sources

Energy-efficiency at farms, fisheries, 

food processing, and transport

Marine resources Sustainable management of fish 

stocks

Avoidance of by-catch, proper use of 

by-catch
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Promote healthy & sustainable 

DIETS

Livestock products and processed food and beverages  

– resource intensive;

– (too) high consumption has negative health impacts

Livestock production:

– 500ha of 1500 million ha cropland for feed production

– mineral losses, water pollution, GHG emissions

Processed food

– high amount of resources (water, energy, fibres) and waste (water 

contamination, GHG emissions, garbage) 

– Correlation with obesity and nutrient-deficiencies (empty calories)
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Reduce food waste and losses 

Around 33% of food produced for human consumption is 

lost or wasted globally. Around 1.3 billion tons per year

waste per capita/year:    

Europe & North America    95-115kg 

Sub Saharan Africa            6-11kg

In developing countries pre and post-harvest losses

In SSA losses range: 5-40% of grains and 30-40% of 

fruits produced
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Notes on opportunities

• Private actors are crucial but need steering

– Third parties to overcome anti-trust issues?

• Public policy is essential: 

– Pricing of externalities

– Legislation: land use and tenancy; migrant/farm workers

– Changes in “food environment” to address dietary change

• Sustainable Sourcing has a key role: 

– Need to prove better performance

– Particularly useful to transform the market when supply 

chain is consolidated (e.g. grains; palm oil)

– Enhancing position of smallholders
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Main conclusions

• Food systems lens: very effective way of identifying 

effective and integrated opportunities and actors

– This requires dedicated actions from various actors: private sector 

(food companies, retailers), governments and civil society.

– simultaneously reducing the environmental impact and addressing 

food insecurity / human health / rural livelihoods

• LCA perceives different actors in a more neutral way; the 

food system concept acknowledges that the actors 

influence each other and explores such drivers

– Identifying influences is key to point at who can lead solutions

• Use public procurement power?

• 10YFP Food programme (FAO-UNEP) based on 

Sustainable Food Systems
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