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Environmental impacts of the food system

The current food system is environmentally unsustainable:

major driver of climate change (25% of GHG emissions,
Vermeulen et al, 2012);

major driver of land-use change and biodiversity loss (40% of
the Earth’s surface, Ramankutty et al, 2008; Houghton et al,
2012);

major user of freshwater resources (70% of global freshwater
withdrawals (WWAP, 2012);

major polluter of terrestrial and aquatic systems through
fertilizer runoff (Vitousek et al, 1997) (→ dead zones in
coastal oceans, Diaz and Rosenberg, 2008)

→ major driver of planetary impacts
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Planetary boundaries

Steffan et al (2015), Campbell et al (2017)
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Planetary boundaries

Concept:

Define a safe operating space for humanity (Rockström et al,
2009);

Transgressing put ecosystems at risk of being destabilised and
losing regulating functions on which populations depend
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Health impacts of the food system

Current diets are not healthy:

Less than half of all countries meet or are projected to meet
dietary guidelines on red meat, fruits and vegetables, sugar,
and total energy intake (Micha et al, 2015; Springmann et al,
2016).
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Health impacts of the food system

Global prevalence of overweight increased over a third, and
obesity rates doubled over last 30 years (Stevens et al, 2012).
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Health impacts of the food system

Dietary risks are leading risk factors globally and in most
regions (GBD, 2013):
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EAT-Lancet Commission

Goal of the EAT-Lancet Commission on Healthy Diets from
Sustainable Food Systems:

Achieve a sustainable food system that can deliver healthy
diets for a growing population.

Approach:

Group of 19 commissioners and 18 co-authors from 16
countries and various fields, including human health,
agriculture, political science and environmental sustainability.

Define a healthy reference diet

Define planetary boundaries of the food system

Analyse diets and food system changes to stay within
planetary boundaries

Outline strategies to achieve healthy diets from sustainable
food systems by 2050.
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Healthy diets

Evidence base for devising healthy diets: relative risks
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Healthy diets

Springmann et al, 2019, Environmental Nutrition, 1st Edition, Chapter 14
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Healthy diets

Healthy body weight:
The Global BMI Mortality Collaboration (2016), WHO (2004)
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Healthy diets

Predominantly plant-based dietary patterns (flexitarian,
pescatarian, vegetarian, vegan):
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Healthy diets

Consumption changes (%) to reach flexitarian diets in 2030:
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Healthy diets

Analysis of diets:

Nutritional analysis: nutritional content of food groups for 24
nutrients based on GENuS dataset (Smith et al, 2016) and
USDA (B5, B12); comparison to WHO recommendations;

Mortality analysis: comparative risk assessment with 9 dietary
and weight-related risk factors and 5 disease endpoints based
on Oxford Global Health model (Springmann et al, 2016a,b);

Environmental analysis: country-specific footprints for GHG
emissions, cropland use, freshwater use, nitrogen application,
phosphorus application (Springmann et al, 2018a).

Food-systems analysis: combined analysis of improvements in
technologies and management, reductions in food loss and
waste, and dietary changes to more plant-based diets
(Springmann et al, 2018b).
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Nutritional analysis

Springmann et al, Lancet Planetary Health 2018
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Chronic-disease analysis

Springmann et al, Lancet Planetary Health 2018
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Environmental analysis

Springmann et al, Lancet Planetary Health 2018

Marco Springmann Healthy and sustainable diets



Food-systems analysis

Technological and dietary changes are needed to stay within
planetary boundaries of the food system:

Springmann et al, Nature 2018
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Food-systems analysis

Zoom in → ambition of food-system changes, environmental
domains, range of planetary boundaries:
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Planetary boundaries

Relationship of planetary boundaries and policy goals (SDGs):
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Discussion

Improvements in technologies and management:

What is needed:

Close yield gaps to 75%
Rebalance fertilizer application and increase use-efficiency (N)
and recycling (P)
Increase basin efficiency, storage capacity, rainwater utilization
Increase feed conversion efficiency and manure management,
and adapt agro-ecological practices for irrigation and cropping

Policy implications:

Investments in public infrastructure
Farm-level incentives/support to adopt best available
technologies
Better environmental regulation (eg water use and quality)
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Discussion

Reductions in food loss and waste:

What is needed:

Reduce food loss and waste by at least half

Policy implications:

Loss: investments in agricultural infrastructure, technological
skills, storage, transport and distribution
Waste: Closed-loop supply chains, packaging, labelling and
awareness campaigns
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Discussion

Improvements in socio-economic development:

What is needed:

Pathway with higher income and lower population growth
would be beneficial

Policy implications:

Investments in education, especially for women
Improved access to general and reproductive health services
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Discussion

Improvements in diets:

What is needed:

Limit red meat consumption to less than one serving per week
Limit white meat to less than half a portion a day, and dairy to
less than one serving per day
Limit sugar and total energy intake in line with
recommendations
Eat more than five portions of fruits and veg

Policy implications:

Multicomponent approaches essential
Media and education campaigns; labelling and consumer
information;
Fiscal measures, such as taxation, subsidies, and other
economic incentives;
School and workplace approaches; local environmental
changes;
Update national dietary guidelines
Make agricultural policies health-sensitive
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Implications for agriculture

Large-scale transition to more plant-based foods (in addition to
improvements in technology and management):
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Implications for development aid

Changes in food expenditure due to dietary change:
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Implications for dietary guidelines

Current dietary guidelines (WHO, WCRF) are not sustainable:
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Conclusion

Healthy diets and sustainable food systems are achievable,
but it will require:

Synergistic combination of improvements in technologies and
management, reductions in food loss and waste, and dietary
changes towards healthier, more plant-based diets;

Strong regulation and right incentives are required;

Combining measures with attention to local contexts
important for defining region-specific sustainable-development
pathways;

The country-specific data and suite of scenarios produced for
the report and associated studies can be a starting point.
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Thank you

Contact, comments and suggestions:

marco.springmann@dph.ox.ac.uk
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