The future(s) of food

Tim Benton

University of Leeds and Royal
Institute of International Affairs,
Chatham House

t.g.benton@Ieeds.ac.uk
tbenton@chathamhouse.org

,@timgbenton




What is a food system?

processing

Environment — packaging
atmosphere,

weather and climate

sourcing

transpor

Environment-
land and water

nutrition

Food systems are spatial: the UK imports from 168 countries around the world



WHY OUR FOOD SYSTEM MUST
CHANGE (1): HEALTH COSTS
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Summary

Background The relationship between macronutrients and cardiovascular disease and mortality is controversial. Most
available data are from European and North American populations where nutrition excess is more likely, so their
applicability to other populations is unclear.

Methods The Prospective Urban Rural Epidemiology (PURE) study is a large, epidemiological cohort study of
individuals aged 35-70 years (enrolled between Jan 1, 2003, and March 31, 2013) in 18 countries with a median follow-
up of 7.4 years (IQR 5-3-9-3). Dietary intake of 135335 individuals was recorded using validated food frequency
questionnaires. The primary outcomes were total mortality and major cardiovascular events (fatal cardiovascular
disease, non-fatal myocardial infarction, stroke, and heart failure). Secondary outcomes were all myocardial
infarctions, stroke, cardiovascular , and non-cardiovascular disease mortality. Participants were
categorised into quintiles of nutrient intake (carbohydrate, fats, and protein) based on percentage of energy provided
by nutrients. We assessed the associations between consumption of carbohydrate, total fat, and each type of fat with
cardiovascular disease and total mortality. We calculated hazard ratios (HRs) using a multivariable Cox frailty model
with random intercepts to account for centre clustering.

Findings During follow-up, we documented 5796 deaths and 4784 major cardiovascular disease events. Higher
carbohydrate intake was associated with an increased risk of total mortality (highest [quintile 5] vs lowest quintile
[quintile 1] category, HR 1.28 [95% CI 1.12-1-46], p,..=0-0001) but not with the risk of cardiovascular disease or
cardiovascular disease mortality. Intake of total fat and each type of fat was associated with lower risk of total mortality
(quintile 5 vs quintile 1, total fat: HR 0.77 [95% CI 0.67-0-87], p,..,<0-0001; saturated fat, HR 0.86 [0-76-0-99],
Pui=0-0088; monounsaturated fat: HR 0.81 [0-71-0.92], p,,.<0-0001; and polyunsaturated fat: HR 0-80 [0.71-0.89),
PO 0001). Higher saturated fat intake was associated with lower risk of stroke (quintile 5 vs quintile 1, HR 079 [95% CI
0-64-0-98], p,,~0-0498). Total fat and saturated and unsaturated fats were not significantly associated with risk of
myocardial infarction or cardiovascular disease mortality.

Interpretation High carbohydrate intake was associated with higher risk of total mortality, whereas total fat and
individual types of fat were related to lower total mortality. Total fat and types of fat were not associated with
cardiovascular disease, myocardial infarction, or cardiovascular disease mortality, whereas saturated fat had an
inverse assaciation with stroke. Global dietarv ouidelines should he reconsidered in lioht of these findinos

Fruit, vegetable, and legume intake, and cardiovascular
disease and deaths in 18 countries (PURE): a prospective
cohort study

Victoria Miller, : Mahshid Dehghan, Sumathy Rangarajan, Xiaohe Zhang, Sumathi Swaminathan, Gilles Dagenais, Rajeev Gupta,
Viswanathan Mohan, Scott Lear, Shrikant | Bangdiwala, Aletta E Schutte, Edelweiss Wentzel-Viljoen, AlvaroAvezum, Yuksel Altuntas,

Khalid Yusoff, Noorhassim Ismai, Nasheeta Per, Jephat Chifamba, Rafael Diaz, Gmar Rahman, Noushin Mohammadifard, Fernando Lana,
Katarzyna Zatonska, Andreas Wielgosz, Af Yusufal] Patricia Lopez- , Rasha Khatib, o,

V RamanKutty, WeiLi Jiankang Liu, Xiaoyun Liu, Lu Yin, Koon Tea, Sonia Anand, Salim Yusuf, on behaif of the Prospective Urban Rural
Epidemiology (PURE) study investigators*

Summary

Background The association between intake of fruits, vegetables, and legumes with cardiovascular disease and deaths
has been investigated extensively in Europe, the USA, Japan, and China, but little or no data are available from the
Middle East, South America, Africa, or south Asia

Methods We did a prospective cohort study (Prospective Urban Rural Epidemiology [PURE] in 135 335 individuals aged
35 to 70 years without cardiovascular disease from 613 communities in 18 low-income, middle-income, and high-
income countries in seven geographical regions: North America and Europe, South America, the Middle East, south
Asia, China, southeast Asia, and Africa. We documented their diet using country-specific food frequency questionnaires
at bascline. Standardised questionnaires were used to collect information about demographic factors, socioeconomic
status (education, income, and employment), lifestyle (smoking, physical activity, and alcohol intake), health history
and medication use, and family history of cardiovascular disease. The follow-up period varied based on the date when
recruitment began at each site or country. The main clinical outcomes were major cardiovascular disease (defined as
death from cardiovascular causes and non-fatal myocardial infarction, stroke, and heart failure), fatal and non-fatal
myocardial infarction, fatal and non-fatal strokes, cardiovascular mortality, non-cardiovascular mortality, and total
mortality. Cox frailty models with random effects were used to assess associations between fruit, vegetable, and legume
consumption with risk of cardiovascular disease events and mortality.

Findings Participants were enrolled into the study between Jan 1, 2003, and March 31, 2013, For the current analysis, we
included all unrefuted outcome events in the PURE study database through March 31, 2017. Overall, combined mean
fruit, vegetable and legume intake was 3-91 (SD 2..77) servings per day. During a median 7.4 years (5-5-9-3) of follow-
up, 4784 major cardiovascular disease events, 1649 cardiovascular deaths, and 5796 total deaths were documented.
Higher total fruit, vegetable, and legume intake was inversely associated with major cardiovascular disease, myocardial
infarction, cardiovascular mortality, nen-cardiovascular mortality, and total mortality in the models adjusted for age, sex,
and centre (random effect). The estimates were substantially attenuated in the multivariable adjusted models for major
cardiovascular discase (hazard ratio [HR] 0.90, 95% CI 0.74-1.10, p,.,~0-1301), myocardial infarction (0.99,
0.74-1.31; p, =0+ 2033), stroke (0-92,0-67-1.25; p,. =0 7092), cardiovascular mortality (0-73,0-53-1.02; p,..=0 - 0568),
non-cardiovascular mortality (0-84, 0-68-1-04; p,__, =0-0038), and total mortality (0-81, 0-68-0-96; p,_<0-0001). The
HR for total mortality was lowest for three to four servings per day (0-78, 95% CI 0-69-0-88) compared with the
reference group, with no further apparent decrease in HR with higher consumption. When examined separately, fruit
intake was associated with lower risk of cardiovascular, non-cardiovascular, and total mortality, while legume intake was
inversely associated with non-cardiovascular death and total mortality (in fully adjusted models). For vegetables, raw
vegetable intake was strongly associated with a lower risk of total mortality, whereas cooked vegetable intake showed a
modest benefit against mortality.

Interpretation Higher fruit, vegetable, and legume consumption was associated with a lower risk of non-cardiovascular,
and total mortality. Benefits appear to be maximum for both non-cardiovascular mortality and total mortality at
three to four servings per day (equivalent to 375-500 g/day).
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Women 2025

Obesity refers to BMI 230 kg/m?, Age-standardised estimates for adults aged 18 years and older.
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Fig 3.2. Predicted prevalence of obesity in adult women in 2025, from NCD- Fig 3.3. Number of adult men, by region, estimated to have diabetes. Data from N(
Risk Collaboration http://ncdrisc.org/obesity-prevalence-projection-map.hti Risk Collaboration http.//ncdrisc.org/diabetes-population-stacked.htm/

* By 2025, over 700m people will have diabetes.
e UK health costs for 3.5m people are £13.75 bn, ~£4000 per cap per ann

e 700m at UK health costs=£2.75tn=53.58 tn

* Global GDP (2014) was $76tn
* Diabetes costs ~¥4-5% GDP



WHY OUR FOOD SYSTEM MUST
CHANGE (2): ENVIRONMENTAL COSTS
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GHG emissions by service (50.6 Gt CO2e total)

M personal travel W commuting M freight W washing
m thermal comfort m lighting B communications mtextiles
W industrial equip. W construction W agri-food W waste
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Raizeli et al (2013)




WHY OUR FOOD SYSTEM MUST
CHANGE (3): SYSTEMIC RISKS
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Fig. 3. The 2008 food-energy crisis. SS = simultaneous stresses; LFBB = long fuse big bang: RC =
ramifying cascade.

Copyright © 2015 by the author(s). Published here under license by the Resilience Alliance.
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A Syria Timeline:

Policy, Drought and Conflict:

A series of social and climate factors became confounding
elements that contributed to the uprising in Syrnia.

o
Climate change in the Fertile Crescent and implications
of the recent Syrian drought
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FIG. 1: Time dependence of FAQO Food Price Index from Jamuary 2004 to May 2011. Red dashed
vertical lines correspond to beginning dates of “food riots” and protests associated with the major
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INTERNATIONAL AGREEMENTS
IMPLY CHANGE
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THE FUTURES OF FOOD
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Money talks most

Sustainable, high-tech world

* Global innovations and
tech platforms

* High efficiency

* App-driven personalised
nutritious diets

Consumers buy attributes
sustainable

and healthy
diets

Unchecked consumption

* Growing ill-health

* More climate change

e More natural
resources required

* MNC interests

dominate politics

Local is lovely
e Sustainable nutrition drives
local industry

“local food” SMES and artisanal
food valued

Holistic economies — low waste,
high health and well being
“spatial inequality”

Disconnected world with
weak economic growth
“post war economy”
Unsustainable production
to meet demands locally
“spatial inequality”

Local or
regional
markets



Local or
regional
markets

Sustainable, high-tech world

Local is lovely

Commodity crops
Biotechnology and
biofortification
Ultra-processed foods
Long supply chains

Global innovations and
tech platforms

High efficiency
App-driven personalised
nutritious diets

Consumers buy attributes
sustainable

Sustainable nutrition drives
local industry

“local food” SMES and artisanal
food valued

Holistic economies — low waste,
high health and well being
“spatial inequality”

More varied diets to provide
nutrients

More varied farming systems
Whole foods, cooked at home
Short supply chains
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Conclusions: the past and
future will be radically different

The current food system is globally
unsustainable, externalising costs to health
and environment

The future and recent past are likely to
diverge (and perhaps suddenly) depending
on geopol stability, climate risks and
healthcare costs

The potential role of particular technologies
in delivering the triple wins (health,
economy, environment) depends on e.g.
supply chain length, price vs convenience
trade-offs, dietary choices etc

Systemic risks are increasing and there is
potential for sudden policy shifts that may
change social preferences
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