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Overview
• Food system at critical juncture 
• On innovation, History of the Future of Food 

– Food production, processing, packaging
– Alternative forms of food production
– Food distribution
– Marketing and value chains
– Data and analytics, addressing waste
– Food access and affordability

• Systems approach to thinking about implications for 
health, environment, social & economic outcomes

• Task for audience



U.S. Food System is Massive
• Resources

– 52.5% U.S. land use
– 80% consumptive water use
– 16% energy use

• Economy
– 17.5% private sector jobs, 21.6M workers
– 12.9% household expenditures 
– Projected $137B agricultural exports, $129B 

agricultural imports

Bigelow & Borchers 2017; Hellerstein et al 2019; Canning et al 2010/2017; USDA ERS 2019; ERS/BLS 2019; ERS 2019; 
image: Levin+Hargreaves https://vimeo.com/88753915



We are at a Critical Juncture
• Environment

– Food = key contributor of GHG 
– Global GHG must peak by 2020 to stay below 1.5C (IPCC)
 Priority on short-lived climate pollutants, incl methane

– Food production+distribution+nutritional value at risk
– Biodiversity loss, water availability, other resources, 

pollinators, population growth, crop yields plateauing, etc. 
– Waste 30% global food supply / 40% U.S.

• Food insecurity
– 821 million chronically hungry globally
– 11.8% U.S. households food insecure 

IPCC 2018; USDA ERS 2019; FAO 2019; FAO 2011



• Health

A. H. Mokdad et al., JAMA (2018) 

Dietary risks

We are at a Critical Juncture

https://doi.org/10.1001/jama.2018.0158
https://doi.org/10.1001/jama.2018.0158
https://doi.org/10.1001/jama.2018.0158
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History of the Future of Food 
(Warren Belasco, 2006)

• Enduring interest in predicting future
– Dire or gee whiz optimistic get published 
– Same metaphors recur

• Studying past predictions builds healthy skepticism
– Wide variation in predictions, most wrong
– Be wary of false choices between technology or failure

• Predictions say a lot about prevailing anxieties, 
hopes, assumptions
– Reflect debate about meaning of progress



3 Approaches to Cornucopian Future
• Classical: Future evolves from past, ever bigger, 

better
– Aesthetics, opulence, dominion over land/resources

• Modernist: Unprecedented needs, drives, 
breakthroughs. 
– Function, simplification, streamlining, technology. 

• Recombinant: Splice classical and modern. 
– Choice and convenience, but in food system different (but 

not too different) from bucolic past (microwave stir fries)

• Framing matters

Belasco



Past Predictions

• 1919 American Geographer: “It is true that the farm 
tractor is on the way, but it has less prospect of 
displacing the work animal in food production than 
the automobile has of driving the work horse off the 
road.”

• 1930 Lord Birkenhead: the people of 2030 would so 
prefer tastier, more digestible synthetic foods ‘that 
agriculture will survive only in historical romances.’



Later 20th Century
• “Future” food looks like astronaut food
• Convenience, efficiency 

– Food pill (could improve women’s status)



Robotic “chef” 



http://blogs.discovermagazine.com/d-brief/2014/08/21/pears-shaped-like-babies-are-a-hit-in-china/#.XUeQxFB7nbA

Pears shaped like babies



Edible spray paint

https://www.trendhunter.com/trends/edible-spray-paint 



https://www.bestprintersforhomeuse.com/printed-food-yum-i-will-print-more/

3-d printing of food creates novel products



Torte with chocolate coating that plays sounds in 
a record player 

Erika Marthins ©Photo by Younes Klouche



Innovation?

Distinguished from invention

• Game-changer: a newly introduced element or factor 
that changes an existing situation or activity in a 
significant way (Merriam-Webster)

• Purposeful; “natural”



Innovation isn’t Everything
• Maintainers: “Maintenance, infrastructure, repair, and the 

myriad forms of labor and expertise that sustain our human-
built world”
– Often lower income, women
– Tacit knowledge from doing job – what works, what doesn’t, how to 

get it done and keep things moving, and what are important 
opportunities

– Maintenance, repair, reuse – preventing waste

• “Americans have an impoverished and immature conception 
of technology, one that fetishizes innovation as a kind of art 
and demeans upkeep as mere drudgery.” –Russell & Vinsel 2017

http://themaintainers.org/;

http://themaintainers.org/


Technology isn’t Everything

• People, human behavior represent key 
domains for future progress

• We are complex, diverse, unequal 
circumstances, irrational, mistrustful, 
trustful, variety of beliefs/ belief systems

• Need to tailor solutions, communication 
of solutions to bring about change



Your Insights Wanted
• For each session, please suggest 3 

potential implications for future food 
systems. 

• Especially: Ideas about ways multiple 
innovations may interact

• Note: Speculative – can give ideas for 
modeling, research, practical efforts

ONLINE: http://bit.ly/ffpoll19 
EMAIL: clynx@nas.edu



Principles for Assessing Food 
System Impacts

• Recognize effects across full food system
– Full supply chain + economic, biophysical, social/political context

• Consider all domains and dimensions of effects: Health, 
environmental, social, economic
– Tradeoffs within and across domains
– Within each domain, 4 dimensions of effects: quantity, quality, 

distribution, resilience

• Account for system dynamics and complexities
– Including effects across time, space, heterogeneous populations
– Potential role of underlying drivers, interacting pathways

• (Choose appropriate methods)



ONLINE: 
http://bit.ly/ffpoll19

OR



Wasted Seafood
• Dietary guidelines: eat more seafood
• Often less energy, water, feed vs terrestrial food animals
• But where from?

– Global fish harvests peaked 1996, declining by 1.2m/yr
– Aquaculture ½ global seafood supply, but high resource use 

• Our prior evidence synthesis: 41-47% US seafood supply wasted
• Largest portion @consumers
• Equivalent to 34% consumption gap
• Lost ”nutrient-years”

– 9.5 million men’s “protein-years” 
– 18.5 million adult “EPA+DHA years”

https://upload.wikimedia.org/wikipedia/commons/2/2a/Salmon_waste_-_panoramio.jpg



Direct From Frozen Seafood
• Seafood often sold in defrosted state
• Pete Pearson WWF: Could we prevent waste by keeping it 

frozen?
• Drexel Food Lab direct from frozen recipes, consumer-tested 

• Initial reaction “not at all willing” commonly changed if chef-
tested; will it cost less?; knowledge that most fresh was frozen
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Example: Direct From Frozen
Effects on:

– Health
– Environment
– Society
– Economy

• Tradeoffs within and across these domains
• Within each: quantity, quality, distribution, resilience
• Effects across time, space, heterogeneous populations
• Potential role of underlying drivers, interacting pathways



Conclusions:
Future of the Future of Food

• Innovations will change our future food systems and social 
systems; vice versa

• Need to assess future innovations with broad food systems 
and systems lenses
– Consideration of effects across multiple domains + dimensions of food 

system
– Account for systems dynamics and complexities
– Differential effects

• Hold onto healthy skepticism, sense of urgency, keep close 
eye on equity effects 

• Looking forward to your input!



Thank you!

Roni Neff
Rneff1@jhu.edu

Johns Hopkins Center for a Livable Future
www.jhsph.edu/clf

Thanks to Emma Cogan for help with slides

mailto:Rneff1@jhu.edu
http://www.jhsph.edu/clf
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