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Diet-sustainability hypothesis

-Are healthy diets more environmentally sustainable?
-A brief timeline of the evidence

-Implications for alternative protein sources
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Sustainable diets

The hypothesis that healthy diets are more
environmentally sustainable is not new.

But the seminal article by Gussow and
Clancy (1986) was pivotal in introducing
this concept to scientific discourse.

This hypothesis has become conventional
wisdom.

Extraordinary claims require extraordinary
evidence.

Dietary Guidelines for Sustainability

Joan Dyve Gussow! ann Katierine L. Crancy®

"Department of Nutrition Education, Teechers College, Columbia University, New York, New York 10027;
and *Department of Human Nutrition, Syracuse University, Syracuse. New York 13210

Int the last few years, nutrition educators have begun
asking increasingly sophisticated questions related Lo
how 1o teach nutrition. Seeking to laarn why people
eat what they do and how better to teach them what we
think they need or want to know. the profession has
turnad to models and theories from o variety of fields
(1-3). By contrast, new questions and understandings
about what to teach have been generated almost en-
tirely at the interface between nutrition and medicine
by a concern over the relationship betw diel and
health, This is not surprising, since as Contento [4]
has reminded us, the explicit goal of nutrition educa-
tion hes been to produce healthy and productive
citizens,

We wish to argue here, however, that information
on the relationship between human health and food
«choices is not a sufficient basis for nutrition educa:
tlon, In our time, sducated consumers need to maks
food cholces that not only enhance their own health
but also contribute to the protection of our natural re-
sources. Therafora, the content of nutrition education
needs to be broadened and enriched not solely by
medical knowledge, but also by information arising
from disciplines such as economlcs, agriculture, and
environmental sclence,

It is important to note that discussion of the implica-
tlons- 1, mac: ic, and apgricul-
tural—of individuals’ food choices has been wide-
spread outslde the nutrition community for a number
of years, among groups with interests in subjects as di-
verse as vegeterianism, organic agriculture, con
ity building, *'natural healing.”" enoperatives, hiore-
gionalism, and social justice, Bwt while Individual
nutritionists have worked with such groups, there ap-
pears as vet to have beon no recognition by the profes-
sion that food choices might regularly be made not
merely in terms of their nutritional impact on the indi-
vidual but in terms of their impact on the lohg-term
stability of the food system.

Nutritionists and the food system. The notion that
nutrition sducation ought in some way 1o be linked to
agriculture and global resource issues is a very old
one. Although most p it-d ionals are

U.5. food guides, as Haughton (see Mate 1) hes
pointed out, cleerly reflected a cencern with the food
supply as well as with consumer health. In the carly
part of the century, pioneer nutritionist Henry Sher-
mean was urging the purchase of locally produced
fruits and vegetables to save energy and transportation
costs, the use of grains to feed humans rather than
livestock, and the substitution of dairy products for
meat since the former wera less wasteful of resources
(5).

Coneern for the resource costs of our faod choices is
validated not anly by our own history but by another
traditional interest of nutritionists—world hungar.
‘We are all familiar with the existence of hunger in var-
ious parts of the world, as we are with the conviction
that—at least in emergencies—the U.8., with all ils
abundance, ought to be fesding the poor. It is our lack
of attention Lo global resource issues that has allowed
us to ignore the fact that the poor, especially In the de-
weloping countrigs, are actually [eeding s (6). Since
‘we are rich enough to outbid the citizens of the Third
‘World for the products of their own soils, we have be-
come the largest food importer in the world, More-
aver, our food demends are heving an increasingly ad-
werse effect on the natural resource base and the food
self-reliance of poor countries (7].

The concern that our diets may inadvartently con-
tribute to the hunger of others is also not a new idea
among some U, S, nutritionists; in fact, thirty-six years
ago Sherman commented on this subject. Urging that
consumers spend less of their food money on re-
source-intensive meat. he nated that “'wide disparities
of puechasing power and the willingness of many con-
sumers to compete at high prices . ., tend Lo put serl-
ous strains upon good will and social justice betwoen
tha *haves’ and ‘have nots," both within the nation and
among the nations. With increasing knowledge
increasing numbers of people may give more open-
‘minded thought to the possibility of some mederation
of (demand] for foods which are inherently expensive
aof resources ta produce™ (8], 1t is sobering to note that
in the twenty years following Sherman's admonition,
1.5, per capita beef consumption almast doubled, and
the disparitics between the world's haves and have-

young enough to be surprised by the fact, the earliest
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nots increased {9, 10).
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Conclusion

Consistent evidence indicates that, in general, a dietary
pattern that is higher in plant-based foods, such as
vegetables, fruits, whole grains, legumes, nuts, and
seeds, and lower in animal-based foods is more health
promoting and is associated with lesser environmental
impact (GHG emissions and energy, land, and water
use) than is the current average U.S. diet. A diet that is
more environmentally sustainable than the average
U.S. diet can be achieved without excluding any food
groups. The evidence consists primarily of Life Cycle
Assessment (LCA) modeling studies or land-use
studies from highly developed countries, including the
United States. DGAC Grade: Moderate

US studies (n=2): Pimental and Pimental (2003);
Peters et al. (2007)
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Conclusions

The 2015 DGAC concluded “Consistent evidence indicates
that, in general, a dietary pattern that i higher in plant-
based foods, such as vegetables, fruits, whole grains, le-
gumes, nuts, and seeds, and lower in animal-based foods
is more health promoting and is associated with lesser envi-
ronmental impact (GHG and energy, land, and water use)
than is the current average US diet. A diet more environ-
mentally sustainable than the average US diet can be
achieved without excluding any food groups. The evidence
consists primarily of LCA modeling studies or land use stud-
ies from highly developed countries, including the United
States” (3). Our update further supports and strengthens
the original conclusions.

Overall, the stdies in this updated SR were consistent
with the original review in showing that higher consumption
of animal-based foods was associated with higher estimated
environmental impact, whereas increased consumption of
plant-based foods was associated with an estimated lower en-
vironmental impact. Assessment of individual foods within
these broader categories showed that meat—sometimes spec-
ified as RPM or ruminant meat ( beet and lamb }—was consis-
tently identified as the single food with the greatest impact
on the environment, most often in terms of GHG emissions
and/or land use.

The evidence demonstrates that health-promoting die-
tary patterns also improve environmental sustainability
indicators; dietary patterns that adhered to dietary guide-
lines (in total, not in part) were more sustainable than the
population’s current average amount of dietary pattern in-
take. Well-characterized dietary patterns with known health
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Introduction Two established definitions from the FAQ are rdevant
Nutrition and food policy experts in the United States have  this work (1, 2). Food security exists when all people at al
long been concerned with the food security of the public.  times have physicl and economic access to suffident, safe,
These concerns typically have been framed in the here and  and nurritious food to meet their dietary needs and food
now; however, as a greater understanding of the human im-  preferences for an active, healthy life. Sustainable diets are
pact on the biosphere emerges, we recognize that actions  those diets that have low environmental impact and conteib-
taken now affect or constrain future choices. Hener, itisim-  ute to food and nutrition security and a healthy kfe for pre-
portant to understand how our actions (dictary patterns and  sent and future generations. Sustainable dicts are protective
choices) in 2016 affect the potential for food security in the  and rm,l.,fhm{mﬂw and ecosystems mlm.u,,am?l_
future, Long-term food security can be msured only if we sl acoessible; fair; and
adequate, safe, and heathy whil eoptimizing naturl and human
msources.
« raview wene ongnaly pubieRed by See athas n S Dietary patterns are defined as the quantities, proportions,
the 0% US Ciemry Gudelres Ademry Comvaze variety, or combinations of different foods and beverages in
soenums U takan MAfamm B S deame el 6o 0 8= diets and the froquency with which they are habituslly con-
sumed (3). The current emphasis on helthy eating patterns,

consider the sustainability of our food supply now.
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US studies (n=3): Pimental and Pimental (2003);
Peters et al. (2007); Soret et al., (2014)
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origiral condusions. In the onginal SR, 15 studies met the criteria for incdusion; since then, an additional 8 studies have been identified and
included The relations betwesn distary intake pattarms and both health and environmental outcomes were compasd across studies, with
methodologies that includzd moddling, Ife qcle ment, and land use analysis. Across studies, consistent evidence indicated that a distary
pattern higher in plant-based foods &g, vegetables, fruts, legumes, seeds, nuts whole graing and kower in animal-based fods (especially red
rrveat], a5 wall a3 bowsr in total snergy, is bath heatthier and asociated with alesserimpact an the snvironment. This distary pattern difers fiom
Ccurent average consumption patt=rms in the United States. Our updated SR corfirms andstrengthens the conclusions of the original LS Distary
Guiddines Advisory Committae SR, which found that adherence 1o ssveral wel-characterizad distary patterns, including vegetarian fwith
wariations) dists, distary quiddines—ralated dists, Meditera nzan-style diets, the Distary Approaches to Stop Hyperension (DASH) dist and other
sustainable dist scenarios promotss greater heaith and has a kess negative impact on the enviranment than current average distary intakes.
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Introduction Two established definitions from the FAD are redevant to

Nutrition and food policy experts in the United States have
long been concerned with the food security of the public.
These concerns typically have been famed in the here and
now; however, as a greater understanding of the human im-
pact on the biosphere emerges, we recognize that actions
taken now affect or constrain future choices. Henee, it is im-
portant tounderstand how our actions (dietary patterns and
choices) in 2016 affect the potential for food security in the
future. Long-term food sccurity can be msured only if we
consider the sustainability of our food supply now.
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this work (1, 2). Food security cxists when all people at all
times have physical and economic aceess to suffident, safe,
and nutritous food to meet their digtary needs and food
preferences for an active, healthy life. Sustinabie diqs are
those digts that have low environmental impact and contrib-
ute to foed and nutrition security and ahelthy fe for pre-
sent and future generations. Sustainable diets are protective
and respectful of hiodiversity and ccosystems culturally acoept-
able; fair and

adequate, safe, and heathy while optimizing natural and human
rsoUrGes,

Dietary patterns are defined as the quantities, proportions,
wvaricty, or combinations of diffarent foods and beverages in
dicts and the frequency with which they are habitually con-
sumed (3). The current emphasis on healthy cating patterns,
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Pimentel and Pimentel,
2003

Peters et al., 2007

Soret et al., 2014

Attributes

National
Vegetarian vs. average diet

Food balance sheets used to construct
theoretical vegetarian diet

Outcomes: land use, energy use, and
water use

New York State

Diets differentiated by meat and fat
content

Food balance sheets used to construct
theoretical diets

Outcomes: land use

National

Vegetarian, semi-vegetarian, and non-
vegetarian

Actual diets (n=73,308), not nationally
representative

Outcomes: GHG emissions
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Introduction

Nuwition and food policy experts in the United States have
long been neemed with the food security of the public
These concerns typically have been framed in the here and
now; however, as a greater understanding of the human im-
pact on the biosphere emerges, we recognize that actions
taken now affect or constrain future choices. Henee, it is im-
portant to understand how ouractions (dietary patterns and
choices) in 2016 affect the potential for food security in the
future, Long-term food security can be ensured only if we
consider the susainability of our food supply now.
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Two established definitions from the FAQ are rdevant to
this work (1, 2). Foad security exists when all people at al
times have physicil and sconomic acoess o suffident, safe,
and nurritious food te meet their dictary needs and food
preferences for an active, healthy life. Sustainable diets are
those dicts that have low environmental impact and contrib-
ute to food and nutriton security and a helthy bfe for pre-
sent and future generations. Sustainable dicts are protective
and respectiul of biodiversity and ecosystems culturally accept-
able; accessible; i fiiry and iti
adequate, saf, and healthy whil e optimizing natural and human
msources.

Dietary patterns are defined as the quantites, proportions,
varkcty, or combinations of different foods and beverages in
diets and the frequency with which they ar habitudlly con-
sumed (3), The current emphasis on helthy eating patterns,
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Imprcning zwareness and accessibility of healthy diets are key challenges for health and ke While the U
has been assessing and encouraging nustritious diets via the Dietary Guidelines for Americans (DGA) since: 1980, the long-term sustainability, and
thus availabiliy, of these diets has received less attention. The 3015 Dietary Guidelines Advisory Committes [DGAC) exarmined the evidence an
is top ot included within the scope of work for the 2020 DGAC. The abjective of this study wasto
systernatically review the evidence on US dietary patterns and sustainability cutcomes published from 2015 to 2019 replicating the 2015 DGAC
methodology: The 22 studies meeting inclusion criteria reveal  rapid expansion of research on US dietary patterns and sustainabilty, including
& studies comparing the sustainability of DGA-compliant dietary panterns with curent U diets. Our results challenge prior findings that diets
adhering to national dietary guidelines are more sustzinable thn csment average dists and indicate that the Healthy US-style dietary patiern
recommended by the DGA may lead to similar o incressed greenhouse gas emissions, energy use, and water use compared with the current
US. diet. However, consistent with previous research, studies mesting inclusion criteria generally support the conclusion that, among heaithy
dietary pattems, those higher in plant-based foods and lower in animal-base foods would be beneficial for enwironmental sustainability. Additional
vesearch is neerded to further evaluate ways to improve food system sustainability through bath dietary shifts and agricuitural practices in the United
States. AdvNurr 202001-16.

Keywords: Dietary Guidelines for Americans, sustainabilty, sustainable diets dietary patterns, dietary recommendatians, sustainabie food systems,
public health, envircnmental health

Introduction inextricably linked to diet (2). Dietary patterns directly drive
Mutrition and public health professionals increasingly recog-  health outcomes via the relation between nutrition and
nize that asystemsapproach is needed to address the complex ~ chronic disease, and indirectly influence health by way of the
and interconnected challenges facing population health (1), social, economic, and environmental consequences of food
Two of the leading threats to global health are climate  production systems (3).
change and noncommunicable diseases, both of which are  The environmental impacts of current food production
and consumption patterns are substantial, threatening the
it e eann | future availability of natural resources such as land, healthy
: soil, and clean water. Agriculture has been estimated to
"“"9"”"““““””“"”'"'“”““""“" T‘:’,‘?;l"it " e account for 70% of global freshwater use and ~37% of
ea cfiies Nome it furding scurss the world's land (4, 5). In total, the agricultural sector has
zrvmdwmnmmmmwmmungmmun,mnm % accounted for an estimated 11% of global greenhouse gas
S St emissions (GHGs) during the last decade, while the broader
mn:up.:mac\nxn food system, incuding manufacturing agricultural inputs,
food processing, and transportation. has accounted for up to
[ p 57 an estimated 37% of global emissions (6).
‘emissior; HEL, Hesihy Exting Indexc LA e Assessment; FLCA, Pocess B Lie Cycle In the United States, agricultural production systems and
frm— consumptio of foods from the global fond system contribute
Copyghe D) The Authorsl 120, Tis i n Open Access arice dctbue nder the terms o v Cormemcns Aetbtion or-Correnercil Licerse
ne ), wich et e i, e egecehrion i sy e, provided the rigia wetk s propery i Fr
commerei .l corac ol eisian@ousccm A IO ok g iony 1019V ademesimaszE,




Recent US research does not support prior findings that
dlets adhering to natlonal dietary guldelines are
necessarlly more sustainable than current average dlets
Nelson et al. (23) concluded that “dietary patterns that
adhered to dietary guidelines (in total, not in part), were
more sustainable than the population’s current average di-
etary pattern intake.” This conclusion was based on available
evidence from primarily non-US studies. Yet, our findings in-
dicate that the Healthy US-style dietary pattern, as currently
recommended by the DGA, generates GHGs and energy and
water use at levels higher than or indistinguishable from the
current average US diet. (Studies reporting < 10% difference
in GHGs or 30% difference in energy or water use between
dietary patterns, and whose actual differences are therefore
uncertain, are indicated in Table 2.)

Limited research on other DGA-compliant dietary pat-
terns also suggests that the environmental impacts of
the Mediterranean-style diet are comparable to the US
Healthy-style diet across multiple environmental indicators.
Nevertheless, additional US-based research is needed to
evaluate the environmental impacts of DGA-compliant diets,
including the influence of cost constraints and minimized
differences from current diets.

Research continues to support previous findings that,
among healthy dietary patterns, those higher In
plant-based foods and lower In animal-based foods
benefit environmental sustalnability

Studies comparing Healthy Vegetarian diets with other DGA-
compliant patterns reported environmental benefits such as
reduced energy and land use and air and water pollution
(24, 33, 37). Among all included studies, those finding that
lower consumption of animal-based foods generated lesser
environmental impacts attributed these effects primarily to
changes in the type and amount of meat (e.g., beef, pork,
lamb) or dairy in the diet. (8, 9, 24, 26-28, 30-34, 37, 38, 40,
41, 35). Broadly, our findings are consistent with other recent
reviews of dietary sustainability (12, 20, 55-57). However,
more research may be required to better quantify the water
use associated with higher proportions of plant-based foods
such as fruits, vegetables, and nuts in the diet, and evaluate
potential tradeoffs with other dietary shifts (24, 39).
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Imprcning zwareness and accessibility of healthy diets are key challenges for health and

ke While the U

has been assessing and encouraging nustritious diets via the Dietary Guidelines for Americans (DGA) since: 1980, the long-term sustainability, and
thus availabiliy, of these diets has received less attention. The 3015 Dietary Guidelines Advisory Committes [DGAC) exarmined the evidence an
sustainable diiets for the fist time, but this topic was not included within the scope of work for the 2020 DGAC. The objective of this stucy was to
systernatically review the evidence on US dietary patterns and sustainability cutcomes published from 2015 to 2019 replicating the 2015 DGAC
methodology: The 22 studies meeting inclusion criteria reveal  rapid expansion of research on US dietary patterns and sustainabilty, including
& studies comparing the sustainability of DGA-compliant dietary panterns with curent U diets. Our results challenge prior findings that diets
adhering to national dietary guidelines are more sustzinable thn csment average dists and indicate that the Healthy US-style dietary patiern
recommended by the DGA may lead to similar o incressed greenhouse gas emissions, energy use, and water use compared with the current
US. diet. However, consistent with previous research, studies mesting inclusion criteria generally support the conclusion that, among heaithy
dietary pattems, those higher in plant-based foods and lower in animal-base foods would be beneficial for enwironmental sustainability. Additional
vesearch is neerded to further evaluate ways to improve food system sustainability through bath dietary shifts and agricuitural practices in the United

Sttes. Adv Nurr 20201-16.
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Introduction

Nutrition and public health professionals increasingly recog-
nize that asystems approach is needed to address the complex
and interconnected challenges facing population health (1)
Two of the leading threals to global health are climate
change and noncommunicable diseases, both of which are

st e LI, A, SN, and MSD

[ - u:u,r umpkmln'\\rmﬂllb'\lklﬁl'r

Author dackoures The
v vt with e study desi
vl are vl Fom the
e ek i the i ol o contts

ian DGAC, Dizcary Geicclines Achiary
Ramenent; GHG, grenhouse g
emiiar; U, Heatiy Eating Index LCA,Li Russmament: FLCA, Process Exse Lie e
Pra——"

Copyig ) Tre Aot 02 e Cper e e st s s o

inextricably linked to diet (2). Dietary patterns directly drive
health outcomes via the relation between nutrition and
chronic disease, and indirectly influence health by way of the
social, economic, and environmental consequences af foad
production systems {3).

The environmental impacts of current food production
and consumption patterns are substantial, threatening the
future availability of natural resources such as land, healthy
soil, and clean water. Agriculture has been estimated to
account for 70% of global freshwater use and ~37% of
the world’s land (4, 5). In total, the agricultural sector has
accounted for an estimated 11% of global greenhouse gas
emissions (GHGs) during the last decade, while the broader
food system, incuding manufacturing agricultural inputs,
food processing, and transportation. has accounted for up to
an estimated 37% of global emissions ().

In the United States, agricultural production systems and
consumption of foods from the global food system contribute
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Linking sustainability to the healthy eating patterns of the
Dietary Guidelines for Americans: a modelling study
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Summ.

m,w-?.d Evidence-based nutrition policy is a key mechanism to promote phinetary health. In the USA, the

Dietary Guidelines for Americans are the bumhmd’mn-nm policy and |md= mare than US$50 billion in

federal spending, Recent the Dietary
Guidelines. mhmmuqulhmm Dietary Guidelines remains unclear; research has nol yet  Thisseline piblicaon b
assessed the pacts ¥ pat oy the policy. btk e i
sl s plantary
Methods In this modelling study done at the University of New Hampshire (Durham, NH, USA), we analysed the  hasaion nevemiser 1, 2018
healthy US-style (US), healthy Mediterrancan-style (MED), and healthy vegetarian (VEG) patterns recommended in - susainisiny imsitue,

the 201520 Dictary Guidelines for Americans. Faod groups and subgroups consisted of 321 commonly consumed sty =fme
foods, with by the US Agriculture. We compiled and used mubtiple  Mammbire Ouham, 1, uss
datasets to assign environmental burdens to foods, facusing on six impact ciegories of policy importance: i —
warming potential, bnd use, water depletion, freshwater and marine eutrophication, and particulate matter or

respiratory organics. We did life cycle impact assessments for cach of the three diet patterns and compared the

six impact categories between the pattems. We also analysed the proportion watribution of the food groups to each % %

impact categury in each of the diet patiems.

70

60

50 Findings The US and MED patterns had similas impacts, except for freshwater eatsophication. Freshwater
wu)l%lwmmlhuimlhanlh="ﬂmm primarily due to increased seafood in the 7
Al three with fruits and veggetables as misjor comtributars. e
For five of the six impacts, the VEG pattern had 42-84% lowes burdens than both the US and MED patierns. Reliance  imbems,
on plant-based protein and eggs in the VEG patiern versus emphasis on animal-based protein in the other patierns
was 2 key driver of differences, 2 was a lowes overall protein foods recommendation in the VEG pattern.
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mm_mmmmmmunmmﬁmamm have starkly different
impacts on the health beyond nutrition. Given the scale of influence of
mzﬂmqﬁuddmﬁrlmmnmmﬁ:nd!mm ity imta their has the
potential to have great beneit in terms of long-term food security.
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Introduction levels, for exarmple, aze projectsd to reduce the sutritional
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Human health, cnvironmental sustaimabiity, and food
secursty are limked in comples and multdsrectional ways.
One important intersection accurs between feod pro-
ducticn and the namral cvironment. A¢ present, agri-
mmumh“mufﬁ.ﬂ.mm and the

second largest contributor to i greenhouse

\durnflanmd:mp:mndndmtd::nﬁe Ensuring a

safe operating space for humanity! therefore, requires
shifts i whiat, how, and how much food is produced. Food
production is driven by paliy choices and consumer
dermand, amarg; vher faciors. Dradnpm( plicy that

as exnissions worldwide (including land use change).*
i also the driviny force behind the disruption
of global nitrogen and phaspharus cyeles, with particulas
burden coming from increases in the quantity and
intersity of livestock production.* Planetary boundaries for
biogeochemical fows (of nitmgen and phasphorus) and
climate change are estimaed tnalready be exoecded
Dissupied planetary sysiems produce effects that wil
contirmae to feed back into agricaltural and food systems i
lefit unchanged. Rising atmospheric carbon diaxide (€0}

et sl -t Vel 2. gt 2018

ptters,
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The concept of lomgterm food security takes into
account these cursent and projected future dynamics,
positing a fundamental connection between the health
of human and earth systerms. Agricultural. environment:
al. and nutrition policy must converge b reflect this
interconnection. For example, svme nations are incor
porating sustainability into their dietary guidance. Accord.
ing; to the UN Food and Agricultural Organzzation (FAD),
“sustainable diets are those diets with low

environmental




Lingering questions

Can we link sustainability indicators to actual diet patterns
(rather than theoretical diet patterns)?

Are we using nationally representative samples to make
national dietary guidance?

Does the diet-sustainability hypothesis hold when we
evaluate incremental shifts toward meeting guidelines (rather
than ideal vs. average)?

Are sustainability outcomes consistent across different
measures of healthy eating?




Land Fertilizers Pesticides Irrigation
water
P-trend=0.042 P-trend=0.091 P-trend<0.001 P-trend=0.007

Million kg
Million kg
Billion cubic meters

Mmillion hectares

4 2 3 4 2 3 4 2 3 4

2 3
HEI-2015 quintile

HEI-2015 quintile HEI-2015 quintile HEI-2015 quintile

P-trend=0.021 P-trend=0.862 P-trend=0.066

P-trend=0.006

Million kg
Billion cubic meters

Million hectares
Million kg

2 3 4 2 3 4 2 3 4 2 3 4
AHEI-2010 quintile AHEI-2010 quintile AHEI-2010 quintile AHEI-2010 quintile

Conrad et al. (2020). Healthy diets can create environmental trade-offs, depending on how diet quality is measured. Nutrition Journal, 19:117.




Lingering questions

How useful is it to isolate protein sources from diet patterns?

Can we create composite measurements of sustainability that
include multiple indicators?

Are we accounting for impacts at all stages of the food system?

How can we measure and control bias/error when integrating data
and methods from different disciplines?

Do we need to establish reporting guidelines for sustainability
studies (e.g., CONSORT, STROBE, PRISMA)?

How do we provide sustainable dietary guidance when there are
trade-offs between achieving nutrition and sustainability
outcomes? And trade-offs between sustainability indicators?




Lingering questions

Are we preparing the next generation of scientists with the
interdisciplinary tools and institutional support they will need to
lead the way?

* Education (multi- and interdisciplinary)

* Training (assistantships, fellowships, internships)

* Tools and analytic methods (accessibility)

* Professional positions (traditionally departmental)

* Leadership positions (availability, purpose, and traction)

* Professional societies (legitimacy and collective leadership)
* Funding (true interdisciplinarity)

* Qutlets for dissemination (expanding scope)
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