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Water resources are vital for the Indian food system…

Percentage cropland under irrigation (Siebert et al 2005)

…but water resources are stressed

Water stress, the ratio of total annual water withdrawals to total
available annual renewable supply (WRI Aqueduct 2014)
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Dietary patterns have varying environmental footprints

UK+

Rice & low
diversity

GHG
emissions‡
Wheat &
pulses

UK+

†Green

et al (2015); Vanham et al (2013)

‡Vetter

et al. (2017); Joy et al. (2017); Harris et al (2017); Green et al (Submitted)

Rice & meat

Blue water
footprints‡

This study:
Research question
• Can dietary changes address future water constraints due to population growth to 2025
(18%) and 2050 (30%)?
• …while meeting nutritional guidelines and minimising deviation from existing patterns?
Method
• Optimisation with constraints
Outcomes
• Water footprints
• Life-years lost due to coronary heart disease, stroke, diabetes, and cancers
• Greenhouse gas emissions

…with co-benefits for diet-related
disease burden…

Relatively small changes to diets could reduce
irrigation water use…
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Results

(e.g. Coronary Heart Disease)
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Interpretation
•
•
•
•

Dietary change is a potential strategy to mitigate future water scarcity
Potential co-benefits for health
Some optimised changes in opposite direction to existing trends
Proactive or reactive?

Limitations and future research
• Static and highly aggregated WF data à new, spatially-informed WF
estimates and production-side changes
• IMS not nationally-representative à national household consumption
datasets

Thank you!

References
• FAOSTAT (2016) United Nations FAO Food and Agriculture Statistics. Available online: http://www.fao.org/faostat
• GBD (2015) Global, regional, and national disability-adjusted life-years (DALYs) for 315 diseases and injuries and healthy life
expectancy (HALE), 1990–2015: a systematic analysis for the Global Burden of Disease Study 2015. The Lancet 388, 10053
• Green R, Milner J, Dangour AD, et al. (2015) UK food-based greenhouse gas emissions are reduced through realistic and healthy
dietary change. Climatic Change 129: 253–265.
• Harris F, Green RF, Joy EJM, et al. (2017) The water use of Indian diets and socio-demographic factors related to dietary blue water
footprint. Sci Total Environ. 587: 128-136.
• Joy EJM, Green R, Agrawal S, et al. (2017) Dietary patterns and non-communicable disease risk in Indian adults: secondary analysis
of Indian Migration Study data. Public Health Nutr. doi: 10.1017/S1368980017000416
• Milner J, Joy EJM, Green R, et al. (2017) Projected health effects of realistic dietary changes to address freshwater constraints in
India: a modelling study. The Lancet Planetary Health 1: e26-e32
• Siebert S, Feick S, Hoogeveen J (2005) Digital Global Map of Irrigated Areas: An update for Asia. Frankfurt Hydrology Paper.
Available online: https://www.lap.uni-bonn.de/research/downloads/gmia/siebert_et_al_2005_fhp01
• United Nations (2015) World Population Prospects. Available online: https://esa.un.org/unpd/wpp/
• United Nations (2014) World Urbanization Prospects. Available online: https://esa.un.org/unpd/wup/
• Vetter SH, Sapkota TB, Hillier J, et al. (2017) Greenhouse gas emissions from agricultural food production to supply Indian diets:
Implications for climate change mitigation. Agriculture, Ecosystems & Environment. 237, 234-241
• World Resources Institute (2015) Aqueduct Global Maps 2.1 Indicators. Available online:
http://www.wri.org/applications/maps/aqueduct-atlas

