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Background

Sustainable diets:

Intended to address increasing health and environmental
concerns related to food production and consumption;

According to Food and Agriculture Organization of the United
Nations (FAO): ”Sustainable diets are those diets with low
environmental impacts which contribute to food and nutrition
security and to healthy life for present and future generations.
Sustainable diets are protective and respectful of biodiversity
and ecosystems, culturally acceptable, accessible,
economically fair and affordable; nutritionally adequate, safe
and healthy; while optimizing natural and human resources.”
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Background

Health impacts of food consumption:

Imbalanced diets are responsible for the greatest health
burden globally and in most regions (GBD 2015);

Food insecurity: 2 billion people are overweight and obese,
and another 2 billion have nutritional deficiencies, whilst
about 800 million are still suffering from hunger due to
poverty and poorly developed food systems (FAO, IFAD,
UNICED, WFP, WHO, 2018);

Dietary health and obesity rates could worsen with dietary
transition towards more processed and high-value products
(Alexandratos and Bruinsma, 2012; Springmann et al, 2016).

Marco Springmann Sustainable diets



Background

Environmental impacts of food production:

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)
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Background

Current state of sustainable-diet research:

Increasing number of systematic reviews (Aleksandrowicz et
al, 2016; Nelson et al, 2016; Hallström et al, 2015; Joyce et
al, 2014);

Mostly national case studies with different reference diets,
environmental footprints, and scenario designs → complicates
comparisons between studies;

Predominant focus on GHG emissions as environmental
impact; few studies on land and water use;

Health impacts often not explicitly analysed beyond adherence
to national dietary guidelines or directional changes in nutrient
levels (Payne et al, 2016).
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Methods

This study:

Combined analysis of the health and environmental impacts of
sustainable-diet strategies for 158 countries

Coupled modelling framework:

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, forthcoming).

Economic analysis: food expenditure based on country-specific
estimates of food prices (IMPACT; Robinson et al, 2015).
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Methods

Scenarios for 2030: Dietary-change strategies based on

Environmental objectives of reducing impacts of animal source
foods:

Substitution of animal products with 2/3 legumes and 1/3
fruits&veg based on observational data of dietary patterns;
range of ambition: 25-100%.

Food-security objectives of addressing energy imbalances,
including underweight, overweight, and obesity:

Simultaneous reduction of underweight, overweight and
obesity; range of ambition: 25-100%.

Public-health objectives of adopting nutritionally balanced
dietary patterns based on the current evidence on healthy
eating:

Use of energy-balanced varieties of healthy dietary patterns
developed for the EAT-Lancet Commission on Healthy Diets
from Sustainable Food Systems (flexitarian, pescatarian,
vegetarian, vegan), regionalised by preserving national
preferences for types of grains, fruits, and animal products
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Results: mortality analysis
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Results: environmental analysis
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Results: regional analysis
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Results: regional analysis
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Results: regional analysis
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Results: correlation analysis (∆env per ∆health)
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Results: correlation analysis in 2050 (∆env per ∆health)
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Results: nutrient analysis (global)
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Results: nutrient analysis (regional)
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Results: food expenditure
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Discussion

By region:

Improving nutrient levels and reducing diet-related, premature
mortality is possible in all regions.

In HIC and MIC, healthy diets can lead to reductions in
environmental impacts;

In LIC, adoption of healthier diets can increase demand for
environmental resources, in part due to inefficient production
systems.

⇒ Synergistic perspective on sustainable diets should include
regional considerations, technological and dietary aspects,
international support mechanisms.
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Discussion

By environmental domain:

Associations between health and environmental benefits
strongest for GHG; moderate for cropland, nitrogen, and
phosphorus; small for freshwater.

Reducing GHG emissions important at global level for
mitigating climate change, but changes in other domains
relate predominantly to local environmental impacts.

⇒ Need for context-specific strategies that balance
environmental impacts between global and regional scales.
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Discussion

By scenario:

Public-health strategy for adapting healthy diets performs
better in reducing environmental pressures, potential nutrient
deficiencies, and diet-related mortality as strategies motivated
only by environmental and food-security concerns;

Addresses shortcoming of other approaches (high regional
variability; low nutritional and environmental effectiveness).

⇒ Addressing both dietary composition and energy intake as part
of food-based dietary guidelines could be suitable strategy for
achieving sustainable diets.
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Discussion

Comparison to current context:

Many national dietary guidelines do not reflect current
evidence on healthy eating: no or too lax limits for animal
source foods, in particular for dairy (not supported by
evidence base).

⇒ Updating national dietary guidelines to reflect the latest
evidence on healthy eating important for improving health and
environmental sustainability, and complement broader and
more explicit criteria of sustainability.
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Caveats

Aspects not addressed in analysis:

Biodiversity impacts (related to land-use change)

Economic aspects (and feedbacks on environmental footprints)

Policy options that support diet scenarios:

Behavioural-change literature suggests cross-cutting
approaches that focus on the whole food environment,
combine multiple incentives, including fiscal ones, and offer
support and positive re-enforcement for individuals have been
successful in specific contexts (Mozaffarian et al, 2012, 2016).

⇒ Finding effective combinations of policies and approaches that
account for local characteristics essential for successfully
upscaling current initiatives and achieving reductions in health
and environmental burden at the population level and globally.
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