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Abstract
The rapid changes that societies have gone through in the last few decades have led to the increase in the
prevalence of malnutrition in all its forms and to the degradation of natural resources and the environ-
ment. The change in the dietary habits and production systems are responsible for much of this change.
Some territorial diets have been shown as potentially capable of reversing these trends by positively
contributing to the health of people and the environment such as the Mediterranean Diet and the New
Nordic Diet. In this paper, we review the contribution of these 2 diets to health and nutrition and to
environmental, sociocultural, and economic sustainability proposing pertinent indicators. Learning from a
culturally established diet and a constructed one, tradeoff could be reached to ensure better health and
sustainability outcomes. Strong factors for achieving this goal lie in building on the sociocultural appro-
priation of diets, having the proper tools and indicators, investing in cross-sector collaboration and policy
coherence, and having the necessary political support to push the agenda of sustainability forward.
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Introduction

One of the major challenges of our times is mal-

nutrition in all its forms (undernutrition, micro-

nutrients deficiencies, and overweight and

obesity). The latest available numbers of the mal-

nourished show the extent of this challenge: 821

million people have hunger, 2 billion people have

micronutrient deficiencies; and over 2 billion per-

sons are overweight or obese.1 While the under-

lying causes of malnutrition are complex and

multifaceted, diets remain one of its major direct

causes. Recent research also shows that unhealthy

diets top the list of the main risk factors for the

global burden of disease.2

On the other hand, what we eat influences to a

large extent what and how we produce, procure,

distribute, and dispose of food and impacts the

natural resources used along such processes. At

the global level, food production accounts for the

use of 48% and 70% of land and fresh water

resources, respectively.3 Research also shows

that different types of diets contribute to green-

house gas emissions differently.4
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Facing such challenges, healthy diets that can

play a role in addressing both malnutrition and

environmental concerns while being anchored in

economic and sociocultural contexts that privi-

lege their uptake by the concerned populations,

are of great relevance to global and national agen-

das related to sustainability.

The Second International Conference on Nutri-

tion5 showed that food systems are responsible for

not delivering healthy diets and a global call for

their transformation was launched. In this paper,

we argue that some territorial diets (sometimes

called regional) can be a catalyst in this transforma-

tive process by playing an active role in shifting

consumption and production in a way that strikes

a balance between health and nutrition and the dif-

ferent dimensions of sustainability, that is, environ-

mental, economic, and cultural. Two such diets, the

Mediterranean Diet (MD) and the New Nordic Diet

(NND), are becoming increasingly interesting for

this catalytic role, especially within the context of

Sustainable Development Goals (SDGs).

The Mediterranean Diet

The MD is a territorial diet that has its roots

entrenched in the history of the Mediterranean Sea

and its region that was for centuries a meeting point

and melting pot for different cultures and civiliza-

tion; each conferring some of its specificities to the

evolving diet of the region. It became known as a

healthy diet in the early 1960s as a result of the work

of Ancel Keys who showed the protective effects of

the diets eaten in Southern Europe against coronary

heart disease.6 The traditional MD was defined

originally as a diet with high consumption of whole

cereals, legumes, vegetables, fruits, nuts and olive

oil, a low to mild consumption of dairy products,

and a low consumption of meat and poultry.7

In 2010, UNESCO added the MD to its list of

intangible cultural heritage of humanity, not only

because of its nutritional attributes but also because

of it being a way of life that encompasses “a set of

skills, knowledge, practices and traditions from land-

scape to table, including crops, harvesting, fishing,

conservation, processing, preparation and, in partic-

ular, food consumption.”8 These additional dimen-

sions have a value of their own and are also proving to

be important for health and nutrition outcomes.

Today, research points to how commensality sup-

ports healthy food habits and reduces the risk of over-

weight and obesity, especially among children.9,10

Despite its constancy over time and space, the

MD was shaped by the specificities of its local con-

texts and manifested itself in different local ver-

sions reflecting the diversity of local food systems

and cultural contexts across countries while preser-

ving the main characteristics of the traditional MD.

New Nordic Diet

The NND is a new constructed diet built with

strong anchorage onto the Nordic food traditions

to positively contributing to both health and the

environment. It was launched in 2004 by a group

of reputable chefs from the Nordic region who

embarked on rediscovering local produce.11 It is

characterized by a high content of local fruits and

vegetables (especially berries, cabbages, root

vegetables, and legumes), fresh herbs, potatoes,

plants and mushrooms, whole grains, nuts

(native), fish and shellfish, seaweed, free-range

livestock (including pigs and poultry), and

game.12 It comprises foods traditionally sourced

in the Nordic countries and focuses on those from

the wild countryside and from the sea and lakes.

The NND knew a fast-paced diffusion in the

Nordic region possibly because it was conceived

as an identity movement. However, the support it

received from the Nordic Council of Minsters13

because it was seen as an opportunity for Nordic

cooperation and as a new source of shared Nordic

identity11 contributed to its wide-spread uptake

by the public. The Nordic food culture was pur-

posefully promoted in national and global events

by the Nordic diplomacy and policy makers.

Local national versions of the NND emerged and

were used in national media and political dis-

course. The valorization of the national food tra-

ditions in each of the Nordic countries helped in

the cultural appropriation and in increasing the

number of adapts to a label without a previous

history in the culinary domain. The incorporation

of concerns for environmental sustainability and

planetary health in the NND has also contributed

to the uptake of this new diet as a way of life.
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Health Benefits of Selected
Territorial Diets

The Mediterranean Diet

The literature on the relationship between the MD

and positive health outcomes is abundant. Adher-

ence to the MD has been associated with a sig-

nificant reduction in total mortality, mortality

form cardiovascular disease (CVD) and cancer,

and with cancer-risk lowering potential.7,14-16

A recent review6 has confirmed the favorable

influences of the MD on the risk for metabolic

syndrome, obesity, type 2 diabetes mellitus, can-

cer, and neurodegenerative diseases.

In 2017, a meta-analysis of observational stud-

ies in relation to CVD showed a 27% lower risk of

CVD incidence when comparing high to low MD

adherence categories; the results showed that the

MD reduced the risk of CVD incidence by 45%.17

On the other hand, for CVD mortality, a 25%
lower risk was found when comparing high ver-

sus low adherence to the MD pattern as well as

41% decreased risk of CVD mortality.

The MD is believed to have favorable effect in

reducing blood pressure in hypertensive or

healthy individuals; however, there is not enough

information to estimate the strength of the

observed effect, and therefore, more studies are

necessary in this regard.18

Evidence however exists that people who

adhere to the MD have lower incidence of cancer.

Except for pancreatic cancer, all other cancers of

the digestive tract showed significantly reduced

incidence with the MD.19

A recent systematic review on the effect of MD

in relation to cognitive function20 showed inconsis-

tent results for cognitive function and brain mor-

phology or connectivity. However, a significant

and clinically relevant effect sizes were found for

cognitive composites in the Prevención con Dieta

Mediterránea (PREDIMED) study.21

Four studies assessing the association between

MD and the risk of frailty were identified in a

systematic review. Higher adherence to an MD

was associated with significantly lower incident

frailty risk than lower adherence.22

Nonalcoholic fatty liver disease (NAFLD),23

which has inflammation and oxidative stress as

major risk factors, has been studied in relation to

MD. With the MD being low in saturated fats,

animal protein, high in antioxidants and fibers,

and having an adequate omega-3 to omega-6 fatty

acids balance, it has been suggested to be effec-

tive in NAFLD. Although the results from the

available studies are encouraging, there is still

need of trials with larger sample size.24

A systematic review on the management and

prevention of rheumatoid arthritis in human pro-

spective studies reported improvement in the pain

visual analogue scale and a decrease in the score

for health assessment questionnaire for rheumatoid

arthritis, in the MD groups. One study reported a

reduction in the 28 joint count disease activity

score for rheumatoid arthritis for the MD group.25

In Spain, it was observed that a 10-point

increase in the adherence to the Spanish Food

Pyramid recommendations was associated with a

14% (odds ratio [OR]¼ 0.86; 95% CI: 0.79-0.94)

lower odds of obesity in men. The odds of abdom-

inal obesity also decreased globally by 12%
(OR ¼ 0.88; 95% CI: 0.84-0.93).26

As was mentioned previously, different ver-

sions of the MD exist in the Mediterranean region

at present. Researchers have used different

indices to characterize the different MD patterns

employing sometimes different food groups in

each. In 28 studies included in 6 meta-analyses

evaluating the relation between the MD dietary

pattern and primary prevention of CVDs, some

typical foods were identified.27 Table 1 shows

10 such indices and their associated food groups.

The 10 a priori indexes are tMed,14 m-Med,15

a-Med,28 r-Med,29 MAI,30 MDS,31 PREDIMED

score,32 score according to Bertoia,33 Italian

Mediterranean Index,34 and score according to

Yau and Hankey.35

In children, the KIDMED index36 was the most

widely used score to assess adherence to the MD.37

New Nordic Diet

Evidence on the health benefits of the NND are

less abundant than the MD. However, the dietary

components of the NND benefit from a well-

established and substantial evidence of health-

promoting properties.12 Recent investigations

into the associations between the local versions
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of the NND and health outcomes show an inverse

relationship with several cardiovascular risk fac-

tors,38 abdominal obesity,39 body fat,40 inflam-

matory markers and serum lipids,41 colorectal

cancer risk,42 and total mortality.43

Adherence to the NND has been shown to

lower cause-specific mortality among Swedish

women44 and facilitate optimal gestational weight

gain and fetal growth45 in Norwegian women par-

ticipating in the Mother and Child Cohort Study.

Other studies have shown that adherence to a

healthy Nordic food index was inversely associ-

ated with the risk of type 2 diabetes46 and that

NDD improves blood pressure, cholesterol, and

triglycerides in comparison to a control diet.47

Sustainability

Interest in the relationship between diets and sus-

tainability is not new. It goes back to the late

1980s when the case was made for the need to

consider environmental concerns and the protec-

tion of natural resources in dietary guidelines.48

This idea was revived in 2010 by FAO that gave a

definition to sustainable diets as

those diets with low environmental impacts which

contribute to food and nutrition security and to

healthy life for present and future generations. Sus-

tainable diets are protective and respectful of bio-

diversity and ecosystems, culturally acceptable,

accessible, economically fair and affordable; nutri-

tionally adequate, safe and healthy; while optimiz-

ing natural and human resources.49

An impetus has been given again to the importance

of consumption in sustainability discussions fol-

lowing the Second International Conference on

Nutrition5 that highlighted the role of dietary con-

sumption in the malfunctioning of our food sys-

tems. This recognition rose to a higher level with

the adoption of the 2030 Sustainable Development

agenda. While the FAO definition provided a hol-

istic framework for analysis, where diets’ sustain-

ability was considered in its contribution to health

and nutrition, economic, and sociocultural aspects

while preserving the environment, the lack of

guiding principles for operationalizing the concept

and the associated indicators needed for this to

happen made using the concept very complicated,

especially for countries.

The following section will focus on the indi-

cators to use in assessing the sustainability of

diets, considering the 3 dimensions of sustainabil-

ity: environmental, social, and economic.

Relevant Indicators

In order to assess the sustainability of diets, an

indicator framework is necessary. Relevant indi-

cators need to represent the whole system and

identify trade-offs. In this respect, an internation-

ally acknowledged indicator framework is the

SDG indicator framework.

The first global-scale analysis quantifying the

performance of national food system of 156 coun-

tries, considered 7 dimensions of sustainability

(nutrition, environment, food affordability and

availability, sociocultural well-being, resilience,

food safety, and waste) employing 25 sustainabil-

ity indicators across different dimensions.50

Recently, a workshop that brought together 23

international environmental footprint experts

from 17 institutions defined an environmental

footprint family relating to the planetary bound-

aries concept. As a result, a paper51 was produced

defining which footprint indicators are relevant

for a footprint family (Figure 1) and clarifying

the difference between pressure and impact indi-

cators, as indicated by 2 other studies.54,55 The

former quantifies resource use and/or pollution,

like carbon or water footprints (WF). The latter

quantifies impact, such as water stress.56 Envi-

ronmental footprints are thus pressure indicators

but can include in a second stage an impact

assessment. Life cycle assessment (LCA) is gen-

erally impact-oriented, although it also has an

inventory stage. In 2018, a study57 conducted the

first global assessment of the relation of the food

system with 5 of these footprints (carbon, land,

water, N, and P). Footprints have the advantage

that they measure pressure along the whole sup-

ply chain, up to the consumer level. They can

therefore be used to assess environmental sustain-

ability of whole diets, not only products.

To measure environmental and social sustain-

ability, Tables 2 and 3 propose a list of relevant

indicators within these 2 dimensions of

Hachem et al S91



sustainability. Relevant indicators on economic

sustainability include food affordability, poverty

index, or income equality.50 Such a list can be

extended with many more indicators. But selection

needs to occur on (1) relevance, (2) possibility of

quantification/measurement, and (3) assessment of

trade-offs between indicators. It is noted that only

certain indicators are also SDG indicators, whereas

some (in)directly relate to specific SDG indicators.

Some of these indicators have already been

included in national food-based dietary guidelines

(FBDG) as in the revised FBDG of the Nether-

lands63 and Flanders (Belgium),64 which include

indicators perceived as important by consumers

and are easy to communicate like carbon and WFs

and animal welfare.

Sustainability Assessment of the MD and
NND

Sustainability of the MD. In general, the MD is

associated with lower environmental pressures

in relation to other healthy diets containing meat

but not when compared to pescetarian or vegetar-

ian diets.

A study65 assessed the WF related to food con-

sumption in 13 Mediterranean cities, for the cur-

rent diet and 3 diet scenarios (MD including meat,

pescetarian, and vegetarian diets based on MD).

An MD leads to WF reductions of 19% to 43%
with respect to the current diet. A pescetarian and

vegetarian diet scenarios lead to WF reductions of

28% to 52% and 30% to 53%, respectively. Both

green and blue water components are included.

For these components separately, consistent

reductions are observed but are bigger for green

as compared to blue water. For Ankara and Istan-

bul, the total WF of the MD (3090 liters per capita

per day or l/cap/d) is significantly lower as com-

pared to the diet recommended by national Turk-

ish FBDG (4115 l/cap/d).

Another study66 quantified the WF related to

food consumption in the EU South zone (Portu-

gal, Spain, Italy, Slovenia, Croatia, Greece,

Malta, Cyprus), for current diets and 3 diet sce-

narios (MD including meat and vegetarian diet

based on MD). With respect to current diets, the

Figure 1. A, Planetary boundaries (Steffen et al, 2015)52 with indication relevance of environmental footprint
indicators, as displayed in (Vanham et al, 2019) and (B) DPSIR (Driver-Pressure-State-Impact-Response) framework
(OECD, 2003)53 and its relationship with pressure and impact indicators, adapted from (Vanham et al, 2019).
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WF decreases by 30% for an MD and by 41%
for a vegetarian diet, when green and blue WF

are considered. For only the blue WF component,

the reductions are 26% and 36%, respectively.

A new assessment for 9 countries—Spain,

France, Italy, Greece, Turkey, Egypt, Tunisia,

Algeria, and Morocco—finds that the MD

reduces the WF of the European countries and

Turkey within the range of 18% to 35%. Within

the Maghreb countries and Egypt, the MD WF is

quite similar to current diets WF, but the propor-

tions of food product groups differ.67

A study68 compared the WF of the MD with

the American diet as recommended by the United

States Department of Agriculture, with applica-

tion to Spain and the USA. The American diet

showed a 29% higher WF in comparison with the

MD, regardless of products’ origin. The research-

ers used blue, green, and gray WF.

A group of researchers69 found that adherence

to the MD in Spain would reduce greenhouse gas

emissions (72%), land use (58%), energy con-

sumption (52%), and to a lower extent water con-

sumption (33%). The fish and seafood group was

not considered in the water and land use footprints

because it was assumed that all fish is wild catch.

For the energy and carbon footprints, this food

group was considered. Another study70 estimated

that the shift from a modern Italian diet to an MD

would reduce the carbon footprint by 30%, the

ecological footprint by 24%, and the WF by 18%.

In the case of the Netherlands, a study71 found

that the MD has a 6% lower carbon footprint and

17% lower land footprint than the diet recom-

mended by the 2006 Dutch Dietary Guidelines.

Vegetarian and vegan diets, on the other hand,

had lower environmental pressures than the MD.

For Italy, and comparing to a healthy diet accord-

ing to the national dietary guidelines, a study72

showed that the energy and carbon footprints of the

MD are 4% and 5% lower, respectively, than the

recommended healthy diet. A vegetarian diet had

carbon footprint 7% lower than the MD.

Taking global warming potential and biodiver-

sity loss scores as criteria, a study73 found that a

vegan diet fares better than an MD on both.

Sustainability of the NND. In general, the NND is

associated with lower environmental pressures

and/or impacts in relation to other healthy diets

containing meat but not when compared to pes-

cetarian or vegetarian diets.

A study74 assessed the WF related to food con-

sumption in 9 Nordic cities, for the current diet

and 3 diet scenarios (NND including meat, pes-

cetarian, and vegetarian diets). An NND leads to

WF reductions of 9% to 24% with respect to the

current diet. A pescetarian diet leads to WF

reductions of 29% to 37%. A vegetarian diet leads

to WF reductions of 36% to 44%. Both green and

blue water components are included.

In Denmark, a study75 calculated the carbon

footprint of 3 diets: the Average Danish Diet

(ADD), a diet based on the Nordic Nutrition Rec-

ommendations (NNR),76 and a diet based on the

NND. All 3 diets were adjusted to contain a similar

energy and protein content. For all scenarios, taking

into account food transport or not (locally produced

versus imported food), or taking into account a high

fraction of organic agriculture in the NNR or not,

the carbon footprint of the NND and NNR were

lower than for the current Danish diet.

Another study77 evaluated the environmental

impact of the ADD and NND, by means of 16 envi-

ronmental impact categories (LCA) which were

monetized to evaluate the overall socioeconomic

effect of a shift from an ADD to an NND. Three

features—composition, transport (rate of import),

and type of production (conventional or organic,

the latter being to a high level characteristic for the

NND)—were separately investigated. When both

diet composition and transport were taken into

account, the NND reduced the environmental

impact relative to the ADD measured by all 16

impact categories. Choosing the NND results in a

cost saving of 32% of the overall environmental

cost of 835 €/person/year associated with the ADD.

This reduction is mainly driven by reduced meat

consumption but higher quality meat consumption

and less imported commodities from long distance.

When the actual 8% content of organic produce in

the ADD and the 84% content of organic produce in

the NND were also taken into account, the NND

reduced the environmental impact relative to the

ADD on only 10 of the 16 impact categories,

whereas 6 increased. For the latter scenario, the

socioeconomic impact of choosing NND resulted

in 5% (42 €/person/year) reduction in the overall
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environmental cost of ADD. It has to be noted that

the latter scenario does not include indicators like

animal welfare (Table 3).

Adherence to the MD and NND

Adherence to the MD

Despite its increasing popularity worldwide,

adherence to the MD is decreasing in the Medi-

terranean region. Researchers78 have referred this

decline to increasing urbanization, the globaliza-

tion of the agricultural market, the development

of mass food culture, the relative prosperity of the

developed and developing Mediterranean coun-

tries, and the change of family structure from an

extended to a more nuclear form, with consequent

rupture of the traditional way of transmitting

culinary know-how, among other things.

Methods to assess the adherence to the MD diet

rely on the use of scores that are built using food

groups or foods that are considered part (or not) of

the MD. Positive or negative values are assigned to

these food groups or foods for a score to be calcu-

lated. The source of data to be used for the calcula-

tion of these scores are either the FAO food balance

sheets (FBS) or the food consumption surveys. The

only score that uses the FAO FBS is the Mediterra-

nean Adequacy Index (MAI).30 Recently, a study79

was undertaken to evaluate the adherence to the

MD in 41 selected countries and to assess time

trends over the last 50 years. Data from the FAO/

FBS covering the periods: 1961 to 1965, 2000 to

2003, and 2004 to 2011 were used. The MAI was

calculated for all 41 countries. Those adhering the

most to the MD were reported to be Egypt, Mor-

occo, Algeria, Iran, and Tunisia. Countries, where

the majority of studies have been conducted, that is,

Greece, Italy, and Spain, ranked 10, 14, and 18,

respectively. In general, the Mediterranean coun-

tries showed descending MAI scores between all

the study periods. From 2017 to 2019, FAO assisted

2 countries in the Mediterranean region—Lebanon

and Tunisia—to assess their adherence to the MD

and used for this purpose the MAI in addition to

other scores. The results of the MAI80 in the 2

countries confirm the results of the previous study79

showing a 40% decrease in adherence to the MD in

Lebanon and 46% in Tunisia between 1961 and

1963 and 2012 and 2013.

As for children and adolescents, the MD adher-

ence varied largely within the Mediterranean

countries, with also large differences being

observed among European countries. The majority

of studies were performed in local settings and not

in nationally representative samples. Few data

were available for non-Mediterranean countries.37

Adherence to the NND

Research on the adherence to the NND is still

early to consider as the lapse of time that extends

between its creation and the present time does not

allow robust conclusions to be made.

Principles Applicable to Other
Populations and Contexts and
Lessons Learned

In 2018, the Nordic Food Policy Lab, 1 of 6 flag-

ship projects under the Nordic prime ministers’

Nordic Solutions to Global Challenges initiative,

published the report “The solutions menu,”81

which assembles 24 innovative Nordic food pol-

icy solutions. This includes school meals, food

waste reduction schemes, gastronomic resource

centers, and nutrition recommendations. The doc-

ument states that these policies have been possi-

ble and highly successful because they are:

� Evidence-based: focusing on the most robust

and current data at hand

� Democratic: fostering equality by making

good food affordable and accessible

� Progressive: promoting innovation and fresh

perspectives

� Open: enabling collaboration and dialogue to

address complex issues

� Holistic: accounting for the interconnectiv-

ities between policy solutions and global

challenges

� Sustainable: safeguarding the health of

humankind and the planet

� Overall, the policies in the Solutions Menu are

noninvasive, that is, they often meet less resis-

tance because they are codeveloped and have

multiple benefits for stakeholders involved
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On the other hand, lessons could be learnt

from the process of developing the Nordic Nutri-

tion Recommendations (NNR), which is based on

cumulative knowledge from systematic reviews

by an expert steering group and inputs from over

100 stakeholders and is supported politically and

financially by the Nordic countries and the Nor-

dic Council of Ministers.

The NNR serve as the scientific basis for

national food and nutrition policy in the Nordic

countries, as well as for the planning and evaluation

of diets, teaching, and dietary information. National

authorities translate the recommendations into

guidelines that can be adjusted depending on the

challenges of each individual country. The NNR

also serve as the common reference point for almost

all partners in the Nordic food system—from health

campaigners to the food industry.

The NNR have enjoyed a high level of trust

and impact at national and regional levels due to:

� their strong grounding in science, and

� the collaborative and open nature of their pro-

cess of development that included different

Nordic countries, Ministries and stakeholders.

With such a process, they have also become

the foundation for partnerships and international

cooperation, contributing with important data to

international nutritional policy.

As the MD pattern has evidently many positive

health and environmental outcomes, it seems rele-

vant to try to promote its principles in non-

Mediterranean contexts. Recently, a review identi-

fied successful strategies used to encourage non-

Mediterranean populations to adopt an MD pat-

tern.82 It showed that the components of studies

with high compliance to an MD pattern were mostly

individualized like dietitian-led education; recipe

books, meal plans, and food checklists; food ham-

pers; and components where contact was main-

tained on regular basis like in cooking classes.

However, taking the MD to community settings is

a challenging task. Potential obstacles to the adop-

tion of the MD in the general population were iden-

tified by the researchers as: lack of access to

dietetic/health care professionals, high meat intake,

pervasive processed foods, and fast food outlets.

For non-Mediterranean countries to promote an

MD pattern, collective support from government,

key stakeholders and policy makers, food industry,

retailers, and health professionals is necessary. This

is not strange knowing the importance of the local

context and the sociocultural aspects in the uptake

and adherence to diets. A study from the Nether-

lands83 concluded that an adaptation of the histor-

ical diet to the revised Dutch FBDG, which fits

better into the present eating habits, climate, cul-

tural, and agricultural tradition of the Netherlands,

is easier to be achieved than a transition to a more

“foreign” MD or NND. They also found that the

new Dutch dietary guidelines as well as the Low

Lands Diet show lower carbon and land footprints

as compared to the MD and NND.

A recent WHO Europe review81 reports that

despite the availability of more scientific evi-

dence on the health benefits of the MD, the Nor-

dic countries have more programs/interventions/

policies in the region based on the ND. It also

highlights that the 5 Nordic countries have

adopted a collaborative regional approach to

improve the diet, reduce production and con-

sumption impacts on the environment, increase

intervention sustainability, and facilitate the

achievement of the SDGs.

The identification of which policies contribute

best to a sustainable food system is the topic of

much research.84 The recent conference: “People’s

food - people’s health: Towards healthy and sus-

tainable European Food Systems” resulted in a Pol-

icy Brief85 concluding that, in order to redesign the

food system, greater cross-government and cross-

sector collaboration will be crucial as well as an

enabling food policy framework.

Challenges and Recommendations

In a world where demographic, economic, cul-

tural, and nutritional changes are happening rap-

idly and within limited global natural resources to

sustain such changes and nourish the population

for better health outcomes, territorial diets that

can perform double duty actions (low environ-

mental pressures and impacts and positive health

and nutritional outcomes) like the MD and the

NND are potentially interesting to learn from.

This is particularly important because of the ten-

sion that exists naturally between these 2
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dimensions of sustainability. In some low-income

countries, for example, locally consumed diets

are plant-based in the majority of cases and could

be considered quite sustainable environmentally,

but they could fall short of meeting the nutritional

needs of the local population, especially children.

Taking the discussion beyond the health and

environmental aspects adds more to the complex-

ity of the discussion and necessitates the reconci-

liation of additional opposing considerations. The

widespread uptake of the NND, which was

designed with high palatability, gastronomic

appeal, and overt leanings on the common Nordic

culture to increase its acceptability, has been crit-

icized for its elitist nature and nationalistic identity

that excludes lower class and ethnic immigrant

food cultures present in the Nordic region.11

On the other hand, studies on the affordability

of the NND by consumers and its economic con-

sequence for national programs have shown an

appreciable rise in its associated cost. In 2013, a

study86 showed that the NND is 24% to 25%
more expensive than an ADD at the current mar-

ket prices and 16% to 17% expensive, when

adjusting for energy content. This is supported

by the findings of several studies suggesting that

a healthy diet with high emphasis on nutritious

and low-energy components such as fruits, vege-

tables, and seafood tends to be more costly for

consumers.87 In 2007, researchers from France88

used nutrient profiling to rank 7 major food

groups and 25 subgroups in terms of their contri-

bution to dietary energy, diet quality, and diet

cost for 1332 adult participants in the French

national dietary study (INCA1). The researchers

found that meat and the fruit and vegetables food

groups had the highest nutritional quality but

were associated with highest energy costs. This

suggests that food prices may be a barrier to the

adoption of diets, which promote fruits and vege-

tables, at least by low-income households.

On the other hand, the cost of adopting an MD

in countries outside its region has benefited from

a large number of studies. Most of these studies

point to the fact that adopting such a diet will

increase the cost for the consumer. Few studies

however were conducted in Mediterranean coun-

tries. One such study89 was carried out in 2019 to

examine the cost of 3 dietary patterns in a Spanish

cohort of 18 429 people, and the results showed

that in terms of monetary cost, the Western pat-

tern was the most affordable while the Mediter-

ranean pattern was the most expensive.

However, cost–benefit analyses of dietary pat-

terns and specific contributions of product groups

are only holistic when they also include the costs of

environmental degradation and loss of ecosystem

services as well as human health–related costs. As

an example, the recent United Nations Environ-

ment Programme report90 estimates the total annual

economic cost of wetland losses at US$2.7 trillion.

It estimates the costs of chemical pollution to the

environment and human health amounting to hun-

dreds of billions of USD. Global health savings for

reaching a 2� C target are estimated to be approx-

imately US$54 trillion, compared with global pol-

icy costs of approximately US$22 trillion.

When we add to the economic cost of diets ele-

ments that tend to be forgotten but are important for

sustainability, like taste, preference, convenience,

and practicality, finding diets that support these

different elements together with other dimensions

of sustainability become a very difficult task.

Learning from a constructed diet like the NND

and a culturally and environmentally evolving

diet like the MD, sustainable and healthy diets

need to be defined within their local, cultural, and

economic contexts. The territorial approach to

diets offers the potential to respond to the triple

burden of malnutrition and to the environmental

challenges while ensuring a higher uptake by the

targeted population. It has the added value of

making local diets a lever for social and economic

development by contributing to local economy,

job creation, and inclusion of all segments of the

population while preserving biodiversity, revita-

lizing traditional production practices in a mod-

ern way, and contributing to social peace.

Tools for assessing these territorial diets need

to be elaborated in order to inform strategies,

policies, and decisions. These tools should

encompass the different dimensions of sustain-

ability and not be restricted to the binary dimen-

sions: health and environment. The social,

cultural, and economic dimensions are equally

important, but evidence shows that they are often

neglected.
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Data relevant to the different dimensions of sus-

tainability and context-specific indicators are

needed to make the tools more appropriate for coun-

tries. Agreeing on the type of data is a participatory

process that builds on multisectoral collaboration

and engagement. Academia, governments, nongo-

vernmental organizations, and the food industry

need to work together to make this happen.

Data need to go beyond the production and

agriculture sector and be consumer sensitive. It

is important to understand the drivers of con-

sumer food choices, and how these are shaped.

In addition, aspects related to palatability and

gastronomic potential of diets need to be taken

into account when addressing the issue of healthy

and sustainable diets. The challenge for produc-

ing the needed data becomes more pronounced in

countries and societies where huge inequalities

and low capacities exist.

Policy makers can build on the evidence pro-

duced and use other sources of information in

order to decide on the trade-offs that can be tol-

erated in deciding how to reach/promote a local

version of territorial sustainable healthy diets.

Policy coherence that affects what people eat is

a prerequisite. In some countries, policy makers

might privilege policies with high economic

returns that might produce unintended harm for

the environment or health like incentivizing the

export of olive oil or subsidizing cheaper vegeta-

ble oil changing, thus the local dietary patterns

and reducing the associated health benefits.

Given the different ways of understanding the

sustainability of healthy diets in the different sec-

tors, there is a need to communicate and agree on

definitions among stakeholders. The territorial

approach lends itself well into such a communi-

cation need as it can offer entry points of rele-

vance to different sectors.

Finally, policy makers and consumers can

benefit from making their national FBDGs

anchored in territorial diets and from involving

productive and environmental sectors as well as

social actors in the process of their development.

This can ensure a greater appropriation of the

FBDGs by the targeted population and more tan-

gible contribution to the transformation of food

systems for better health and sustainability.
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73. Castañé S, Antón A. Assessment of the nutritional

quality and environmental impact of two food diets: a

Mediterranean and a vegan diet. J Clean Prod. 2017;

167:929-937. doi:10.1016/j.jclepro.2017.04.121

74. Vanham D, Gawlik BM, Bidoglio G. Food con-

sumption and related water resources in Nordic

cities. Ecol Indic. 2017;74:119-129. doi:10.1016/

j.ecolind.2016.11.019

75. Saxe H, Larsen TM, Mogensen L. The global

warming potential of two healthy Nordic diets

compared with the Average Danish diet. Clim

Change. 2013;116(2):249-262. doi:10.1007/

s10584-012-0495-4

76. Becker W, Lyhne N, Pedersen AN, et al. Nordic

Nutrition Recommendations 2004—integrating

nutrition and physical activity. Scand J Nutr. 2004;

48(4):178-187. doi:10.1080/1102680410003794

77. Saxe H. The New Nordic diet is an effective tool in

environmental protection: it reduces the associated

socioeconomic cost of diets. Am J Clin Nutr. 2014;

99(5):1117-1125.

78. Hachem F, Capone R, Yannakoulia M, Dernini S,

Hwalla N, Kalaitzidis C.The Mediterranean diet: a

sustainable food consumption pattern. In: Medi-

terra 2016. Zero Waste in the Mediterranean.

Presses de Sciences Po, Paris; 2016.

79. Vilarnau C, Stracker DM, Funtikov A, da Silva R,

Estruch R, Bach-Faig A. Worldwide adherence to

Mediterranean diet between 1960 and 2011. Eur J

Clin Nutr. 2019;72(suppl 1):83-91.

80. Food and Agriculture Organization. Towards the

enhancement of the Mediterranean diet in the

Mediterranean region—Final report. 2019. FAO

unpublished report.

81. Halloran A, Fischer-Møller MF, Persson M, Sky-

lare E. Solutions Menu – A Nordic Guide to Sus-

tainable Food Policy. Nordisk Ministerråd; 2018.
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