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Is a healthy diet an environmentally sustainable diet?
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The concept of a healthy and environmentally sustainable diet is not new, but with increasing
concern about future global food security and climate change there is a renewed interest in this
topic. Dietary intakes in UK accounts for approximately 20–30% of total annual greenhouse
gas emissions (GHGE), with the greatest contributions coming from high intakes of meat and
dairy products. Dietary proposals to help mitigate climate change (i.e. reduce GHGE) have
focused on reducing consumption of meat and dairy products, but this must be considered in
the context of the whole diet, alongside any possible nutritional consequences for health.
Bringing together health and environmental impact of the diet raises the question of whether a
healthy diet can also be an environmentally sustainable diet. While recent research showed that
it is possible to achieve a realistic diet that meets dietary requirement for health and has lower
GHGE, it cannot be assumed that a healthy diet will always have lower GHGE. With different
combinations of food it is possible to consume a diet that meets dietary requirements for health,
but has high GHGE. It is important to understand what constitutes a sustainable diet, but this
then needs to be communicated effectively to try and change well-established dietary intakes of
the population. Studies show that understanding of sustainable diets is poor and there are many
misconceptions (e.g. the overestimation of the protein requirements for a healthy diet), which
could contribute to the barriers towards changing dietary intakes.

Dietary requirements: Health: Greenhouse gas emissions: Sustainable diets

Concern about future global food security and climate
change has led to renewed interest in the concept of
sustainable, healthy diets. In the past few years, a number
of UK government reports have been published that
describe the importance of the environmental impact of the
diet and the contribution different foods make to climate
change(1–4). In 2011, the UK government published a
national food strategy, Food 2030, which stated ‘there are
big challenges today which means we need to think
differently about food’. The report’s authors singled out
climate change and obesity as two of the biggest chal-
lenges facing society today(2) and given some of the
synergies between these two areas proposed that they could
be considered together in terms of sustainable diets.

The concept of a sustainable diet is not new. In 1986,
Gussow & Clancy(5) proposed that dietary guidelines
should take into account sustainability and the impact of
dietary patterns on global natural resources. The authors(5)

cite work from the 1920s which proposed that these were
important issues for designing dietary guidelines, and
which are not dissimilar to those we still face today; save
energy, reduce food waste, limit meat consumption and
use local food. More recently experts from public health
nutrition have called for an expansion of food and nutrition
policy to encompass environmental sustainability (i.e.
Giessen Declaration, 2005)(6). Integrating guidance to
reduce the environmental impact of the diet with dietary
recommendations for health adds a level of complexity

Abbreviations: GHGE, greenhouse gas emissions.
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transportation and reduction of waste), but there are
practical limitations beyond which it is impossible still
to produce food. Consumers therefore also need to play
a significant role in the reduction of GHGE through mod-
ification of their dietary patterns and food choices.

Variation in greenhouse gas emissions by food groups

GHGE vary significantly between different foods groups,
but also within food groups. Despite the uncertainties in
estimating GHGE, the general hierarchy of the GHGE for
the broad food groups is accepted to be relatively con-
sistent; animal-based products tend to have higher emis-
sions than plant-based foods (by weight of food). GHGE
can, however, vary quite significantly for the same food
depending on farming methods (e.g. intensive v. exten-
sive), geographic region (e.g. UK v. other countries),
transport method (e.g. air freighted v. shipped) and the
growing conditions (e.g. outdoors v. heated glass
houses)(16). For example, it is estimated that tomatoes
produced in the UK in heated glasshouses using fossil fuels
can have a GHGE 5–6 times higher than those produced
outdoors in Spain and transported by road to the UK(17).
Similarly meat from intensively reared livestock can have
lower GHGE because of the faster rate of growth of the
animal and therefore a shorter lifetime (less CH4 and
manure produced). There are obviously other issues such
as animal welfare, water use (e.g. using irrigation systems
in water scarce area), and economic viability (e.g. extend-
ing production beyond the natural growing season
by using heated glasshouses) that need to be taken into
consideration.

The highest GHGE are associated with ruminant animals
due to CH4 produced during digestion and N2O from the
manure, and both of these gases are much more potent than
CO2

(16). Using national dietary surveys it has been shown
that meat and meat products are consistently the most
significant contributors to GHGE in the diet in many
developed countries(18–20). These observations have driven
recommendations to reduce intakes of meat and dairy
products in order to lower the GHGE, but these types of
changes must consider the nutritional implications and
ensure that there are no detrimental consequences for the
health, e.g. Fe or Zn status. Equally, any proposed changes
needs to be realistic in terms of acceptability and cost if
they are to have any prospect of achieving dietary changes.
Given that less than 2% of the UK population report being
vegetarian, and even fewer being vegan(8), it would be
unrealistic to suggest a meat-free diet.

Is a healthy diet an environmentally sustainable diet?

There is not a simple answer to this question because of
one of the fundamental differences between defining a
healthy diet and a diet with a low environmental impact. A
healthy diet is principally about the nutrient intakes, which
can be achieved from many different combinations of
foods. In contrast, GHGE are associated with food items
for which the nutrient content can vary. Taking for exam-
ple protein, there are dietary reference values for minimum
intakes of protein, and this can come from animal-
or plant-based proteins, but the choice made will vary
significantly in terms of GHGE. This is the same even for
food-based dietary recommendations, such as fruit or
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Fig. 1. Environmental impact of food and nutritional changes throughout the food chain.
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people experience from eating meat (e.g. taste) and the
opinion that a ‘proper’ meal should include meat(28,29). To
a lesser extent people report a lack of knowledge about
food that could be eaten in place of meat or that a plant-
based diet would not contain enough protein (a view more
commonly expressed among men than women). This is an
interesting and important observation.

Relatively very few people in developed countries con-
sume less than the dietary requirement for protein. In the
UK, the average intake of protein exceeds requirements,
with a mean daily intake of protein for men and women of
88.1 and 65.4 g, respectively(8) (dietary reference values
are 55 and 45 g/d(21)). Actual intakes are likely to be higher
given dietary under-reporting in dietary surveys. High
intakes of protein are not unique in the UK; US dietary
surveys show a similar pattern, reporting that fewer than
3% of adults consume less than their estimated average
requirement(30). Despite these higher than adequate intakes
there is a perception among a significant proportion of the
population that they should be eating more protein. In the
USA 49% of respondents of a recent national survey
reported that they were trying to increase the amount of
protein in their diet(31).

It is not clear where this misconception about the
amount of protein required for a healthy diet originated,
but it could have been exacerbated by the focus on high
protein and low carbohydrate diets, popularised by the
media for weight loss. In a recent study assessing knowl-
edge of healthy diets (based on the Eatwell plate propor-
tions) over 80% of respondents correctly identified the
recommended proportion of fruit/vegetables, dairy pro-
ducts and high fat/sugar foods for a healthy diet(32). The
majority of people (>65%), however, confused the amount
of starchy carbohydrate foods and protein foods recom-
mended for a healthy diet. Participants thought that protein
should make up approximately one-third of the diet while
starchy foods only about 12% (when the reverse is true for
a healthy diet). Starchy foods are often perceived by the
public and some health professionals as ‘fattening’ and
they should be restricted(33), which is reinforced by pro-
motions of ‘low carb’ diets. These beliefs need to be
changed as they pose a significant barrier to achieving a
healthy and sustainable diet.

Reducing the consumption of meat and meat products
would lower GHGE, but the magnitude of reduction in
GHGE depends on the foods that replace them in the diet.
Berners-Lee et al.(34) created a number of dietary scenarios
that showed a reduction of 18–31% in GHGE could be
achieved by replacing meat with a variety of different
foods. The diet with the lowest GHGE had almost a third
more ‘added sugar’ than the other diet scenarios because
sugar tends to have lower emissions than many other
foods. It was also the cheapest diet. Similarly, Vieux
et al.(18) modelled the dietary intake of the French popu-
lation based on reducing meat intake. Reducing meat to
50 g/d reduced the GHGE by 12% without replacement of
energy; however, iso-energetic replacement of the meat
with fruit/vegetables actually increased GHGE by 2.7% as
the quantity of fruits/vegetables required to replace the
energy value of meat negated any reduction in GHGE.
Typically GHGE are expressed as kg CO2e/kg foodT
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products and the seasonality for fresh produce. These
examples serve only to illustrate the potential of unin-
tended consequences if the food and dietary recommenda-
tions for health and the environment are considered
in isolation and highlight the importance for working
together.

Summary

Returning to the question posed at the start, ‘Is a healthy
diet an environmentally sustainable diet?’ this paper has
attempted to show the complexity of the answer and illu-
strated that general assumptions cannot be made. The dis-
cussion focused on GHGE and climate change, but it is
important to return to the Food and Agriculture Organiza-
tion definition of a sustainable diet and can consider
the other environmental, social and economic elements.
Understanding about the environmental impact of food
choices is increasing but the major challenge remains to
change the current unhealthy and unsustainable dietary
patterns of the UK population that have become well
established over decades. It is recognised that substantial
changes will also need to be made to agricultural and food
industry practices to change the food environment, but this
should not be seen as an alternative to individuals changing
their dietary patterns as action is needed in all sectors(42).
Furthermore, to tackle this immense problem will require
working together across disciplines, and as proposed by
Godfray et al. when he referred to tackling these issues in
terms of food security: ‘Navigating the storm will require a
revolution in the social and natural sciences concerned
with food production, as well as a breaking down of bar-
riers between fields.’(40)
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ö

sler
H

,
d

e
B

o
er

J
&

B
o

ersem
a

JJ
(2

0
1

2
)

C
an

w
e

cu
t

o
u

t
th

e
m

eat
o

f
th

e
d

ish
?

C
o

n
stru

ctin
g

co
n

su
m

er-o
rien

ted
p

ath
-

w
ay

s
to

w
ard

s
m

eat
su

b
stitu

tio
n

.
A

p
p

etite
5

8
,

3
9

–
4

7
.

3
0

.
F

u
lg

o
n

i
V

L
(2

0
0

8
)

C
u

rren
t

p
ro

tein
in

tak
e

in
A

m
erica:

an
aly

sis
o

f
th

e
N

atio
n

al
H

ealth
an

d
N

u
tritio

n
E

x
am

in
atio

n
S

u
rv

ey
.

A
m

J
C

lin
N

u
tr

8
7
,

1
5

5
4

S
–

1
5

5
7

S
.

3
1

.
In

tern
atio

n
al

F
o

o
d

In
fo

rm
atio

n
C

o
u

n
cil

F
o

u
n

d
atio

n
(2

0
1

0
)

F
o

o
d

an
d

H
ealth

S
u

rv
ey

:
C

o
n

su
m

er
A

ttitu
d

es
T

o
w

ard
F

o
o

d
S

afety
,

N
u

tritio
n

&
H

ealth
.

h
ttp

://w
w

w
.fo

o
d

in
sig

h
t.o

rg
/

C
o
n
ten

t/3
6
5
1
/2

0
1
0
F

in
alF

u
llR

ep
o
rt.p

d
f

(accessed
A

u
g
u
st

2
0
1
2

)
3

2
.

P
rio

r
G

,
H

all
L

,
M

o
rris

S
&

D
rap

er
A

(2
0

1
1

)
E

x
p

lo
rin

g
fo

o
d

A
ttitu

d
es

an
d

B
eh

av
io

u
rs

in
th

e
U

K
:

F
in

d
in

g
s

fro
m

th
e

F
o

o
d

an
d

Y
o

u
S

u
rv

ey
2

0
1

0
.

F
o

o
d

S
tan

d
ard

s
A

g
en

cy
.

h
ttp

://w
w

w
.

fo
o

d
b

ase.o
rg

.u
k

//ad
m

in
to

o
ls/rep

o
rtd

o
cu

m
en

ts/6
4

1
-1

-1
0

7
9

_
F

o
o

d
_

an
d

_
Y

o
u

_
R

ep
o

rt_
M

ain
_

R
ep

o
rt_

F
IN

A
L

.p
d

f
(acces-

sed
A

u
g

u
st

2
0

1
2

)
3

3
.

C
h

an
V

,
E

u
n

so
n

J,
M

u
rray

L
et

a
l.

(2
0

1
2

)
In

v
estig

atin
g

H
o

w
B

o
th

C
o

n
su

m
ers

an
d

H
ealth

P
ro

fessio
n

als
U

n
d

erstan
d

H
eal-

th
y

E
atin

g
M

essag
es.

F
o

o
d

S
tan

d
ard

s
A

g
en

cy
S

co
tlan

d
.

‘h
ttp

://w
w

w
.fo

o
d

b
ase.o

rg
.u

k
//ad

m
in

to
o

ls/rep
o

rtd
o

cu
m

en
ts/

7
5

3
-1

-1
2

9
4

_
F

S
2

4
4

0
2

9
_

1
_

Ip
so

s-_
F

IN
A

L
.p

d
f

(accessed
A

u
g

u
st

2
0

1
2

)
3

4
.

B
ern

ers-L
ee

M
,

H
o

o
lo

h
an

C
,

C
am

m
ack

H
et

a
l.

(2
0

1
2

)
T

h
e

relativ
e

g
reen

h
o

u
se

g
as

im
p

acts
o

f
realistic

d
ietary

ch
o

ices.
E

n
erg

y
P

o
licy

4
3
,

1
8

4
–

1
9

0
.

3
5

.
G

ry
k

a
A

,
B

ro
o

m
J

&
R

o
llan

d
C

(2
0

1
2

)
G

lo
b

al
w

arm
in

g
:

is
w

eig
h

t
lo

ss
a

so
lu

tio
n

?
In

t
J

O
b

es
3

6
,

4
7

4
–

4
7

6
.

3
6

.
E

g
g

er
G

(2
0

0
8

)
D

o
u

sin
g

o
u

r
in

fl
am

m
ato

ry
en

v
iro

n
m

en
t(s):

is
p

erso
n

al
carb

o
n

trad
in

g
an

o
p

tio
n

fo
r

red
u

cin
g

o
b

esity
an

d
clim

ate
ch

an
g

e?
O

b
es

R
ev

9
,

4
5

6
–

5
6

3
.

3
7

.
E

d
w

ard
s

P
&

R
o

b
erts

I
(2

0
0

9
)

P
o

p
u

latio
n

ad
ip

o
sity

an
d

clim
ate

ch
an

g
e.

In
t

J
E

p
id

em
io

l
3

8
,

1
1

3
7

–
1

1
4

0
.

3
8

.
M

ich
aelo

w
a

A
&

D
ran

sfeld
B

(2
0

0
6

)
G

reen
h

o
u

se
G

as
B

en
-

efi
ts

o
f

F
ig

h
tin

g
O

b
esity

.
H

am
b

u
rg

In
stitu

te
o

f
In

tern
atio

n
al

E
co

n
o

m
ics

(H
W

W
I).

h
ttp

://w
w

w
.h

w
w

i.o
rg

/u
p

lo
ad

s/tx
_

w
il-

p
u

b
d

b
/H

W
W

I_
R

esearch
_

P
ap

er_
4

-8
.p

d
f

(accessed
A

u
g

u
st

2
0

1
2

)
3

9
.

D
ep

artm
en

t
o

f
H

ealth
(2

0
1

1
)

T
h

e
E

atw
ell

P
late.

h
ttp

://
w

w
w

.d
h

.g
o

v
.u

k
/e

n
/P

u
b

lic
h

e
a

lth
/N

u
tritio

n
/D

H
_

1
2

6
4

9
3

(accessed
A

u
g

u
st

2
0

1
2

)
4

0
.

G
o

d
fray

H
C

J,
B

ed
d

in
g

to
n

JR
,

C
ru

te
IR

et
a

l.
(2

0
1

0
)

F
o

o
d

secu
rity

:
th

e
ch

allen
g

e
o

f
feed

in
g

9
b

illio
n

p
eo

p
le.

S
cien

ce
3

2
7
,

8
1

2
–

8
1

8
.

4
1

.
C

lo
n

an
A

,
H

o
ld

sw
o

rth
M

,
S

w
ift

J
et

a
l.

(2
0

1
1

)
T

h
e

d
ilem

m
a

o
f

h
ealth

y
eatin

g
an

d
en

v
iro

n
m

en
tal

su
stain

ab
ility

:
th

e
case

o
f

fi
sh

.
P

u
b

lic
H

ea
lth

N
u

tr
1

5
,

2
7

7
–

2
8

4
.

4
2

.
D

u
ch

in
F

(2
0

0
5

)
S

u
stain

ab
le

co
n

su
m

p
tio

n
o

f
fo

o
d

:
a

fram
e-

w
o

rk
fo

r
an

aly
zin

g
scen

ario
s

ab
o

u
t

ch
an

g
es

in
d

iets.
J

In
d

u
stria

l
E

co
lo

g
y

9
,

9
9

–
1

1
4

.

2
0

J.
I.

M
acd

iarm
id

https://doi.org/10.1017/S0029665112002893 Published online by Cam
bridge U

niversity Press

NIS 

https://doi.org/10.1017/S0029665112002893

