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Summary
Bioversity International is working with partners to
undertake a new and important research agenda
to describe, measure and influence policy and
programmes on sustainable diets and food systems
with the ultimate goal of improving nutrition
and health. Particular focus will be given to the
development of metrics to reflect the multiple
dimensions of a healthy and sustainable diet.
There is an urgent need to research and advance
innovative strategies to better understand, measure
and promote sustainable diets, emphasizing the
positive role of food biodiversity in human health
and nutrition. Looking forward, we need a future
where food systems or food environments are
constructed around human needs, but with a view
to sustainability, where low carbon, accessible,
culturally relevant and nutritionally adequate food is
the norm.
The research agenda will:
• Address gaps in our understanding of what
constitutes a sustainable diet
• Build on the example of the Mediterranean Diet
• Understand the need to value biodiversity and
nutrition plus other dimensions
• Propose new research on describing, measuring
and promoting sustainable diets
• Identify a process for developing indicators and
guidelines aimed at measuring the sustainability
of diets worldwide

and nutrition related non-communicable diseases.
Recent trends show an alarming increase in these
problems in low, middle and high income countries,
highlighting the inadequacy of current food supply,
dietary patterns and lifestyle, and environmental
changes.
The current global agricultural system is
producing enough food, in aggregate, but access
to and consumption of sufficient food that is
culturally acceptable, affordable and nutritious is
more challenging. Projections for the next 10 to
50 years further strengthen the need to improve
the quality and environmental sustainability of
the diet, especially given the challenges imposed
by climate change and increasing population
growth with a rising appetite for environmentally
costly animal source foods (Rosen et al. 2012; UN
Environment Programme (UNEP), 2012). What is
needed, however, is food sourced from functional
food systems that contribute to a healthy diet that is
appealing, flavourful, sustainable and accessible at
a reasonable cost.

Background
Presently, 868 million people suffer from hunger in spite of the Millennium Development Goal No.
1 to halve hunger by 2015 - and another 2 billion
suffer from micronutrient deficiencies (Food and
Agriculture Organization of the UN (FAO), 2012a;
Micronutrient Initiative, 2009). At the same time,
over 1.4 billion people, worldwide, are overweight
and obese (World Health Organization (WHO),
2012). Dietary transition has been both a boom and
a threat to the health and wellbeing of populations
everywhere. Diets low in quality but high in energy
contribute to the escalating problems of obesity
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FAO (2010) estimates that of a total of 300,000
flowering plant species, 10,000 plant species
have been used for human food since the origin of
agriculture. Out of these, only 150 to 200 species
have been commercially cultivated with rice, wheat,
maize and potato flour supplying 50 percent of the
world’s food energy needs and 30 crops providing
90 percent of the world’s food energy intake.
Intensification of agricultural systems has led
to a substantial reduction in the genetic diversity
of domesticated plants and animals in agricultural
systems. Some of these on-farm losses of crop
genetic diversity have been partially offset by the
maintenance of genetic diversity of seed and animal
genebanks and the reservoir, albeit diminishing, of
crop wild relatives. In addition to the extinction of
species, the loss of unique populations has resulted
in the erosion of genetic diversity (contained
in those species and populations) (Millennium
Ecosystem Assessment, 2008). Yet the implications
of this loss for the biodiversity and quality of the
global food supply is scarcely understood and
measured from nutrition and dietary perspectives.
A recent publication from the Chicago Council
highlights the impact of the food environment
directly and indirectly on human health (Nugent et
al., 2011).
Agricultural intensification, poverty, population
pressures, urbanization and lifestyle changes have
changed food production and consumption in ways
that profoundly affect diets, leading to an overall
reduction in seasonality and concentration of
staple food sources. In addition, the alarming pace
of biodiversity loss and ecosystem degradation
together with climate change and resource
extraction, and the negative impact of this on
farming systems, livelihoods and health, make a
Box 1
Healthy Diet
A key feature of a healthy diet is dietary diversity – consuming a variety of foods across and
within food groups to ensure intake of essential
nutrients. Fruits, vegetables, quality carbohydrates, nuts, fish, healthy vegetable oils and
modest amounts of dairy products are emphasized. Sugar, trans fats, processed meats and
foods should be limited. (Nugent et al., 2011)
Sustainability
Sustainability implies a state where the needs
of the present and local population can be met
without diminishing the ability of future generations or populations in other locations to meet
their needs or without causing them harm to environment and natural assets. (Foresight, 2010)

compelling case for re-examining food systems
from a environmentally sustainability and public
health perspective.
Much less is known about what people eat
and their behaviours around choice and demand
for foods. What is known is that eating is strongly
influenced by behaviours determined by culture,
media and information. Consumption patterns
and their consequences are a function of income,
as well as lifestyle. Changes to the food system
include where food is purchased and eaten,
attitudes towards specific foods, taste, and effect
of marketing. Collectively, these changes are driving
populations towards a more homogenous, less
diverse diet. Yet, we recognize the importance of
diversity both in what is grown and what is eaten.
Studies have also shown that dietary diversity is
associated with food security and socio-economic
status, and links between socio-economic factors
and nutrition outcomes are well known (Arimond
and Ruel, 2004; Hoddinott and Yohannes, 2002;
Thorne-Lyman et al., 2010).
There has also been an emerging movement
towards foods and food choices based on values,
ethics and concerns for the health and well being of
the consumer and the environment (Carlson, 1962;
Nestle and Neshiem, 2012). This has been echoed
by support for measuring ‘food miles’, ‘carbon
costs’, ‘slow foods’, ‘organic foods’, ‘fair trade’ and
more recently, efforts to tax and restrict portion size
along with the sale and marketing of ‘obesogenic
foods’ and foods containing high amounts of sugar,
salt and saturated fats (De Schutter, 2011; PLoS
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Medicine, 2012).
Looking forward, we need a future where
food systems or food environments need to be
constructed around human needs but with a view
to sustainability where low carbon, accessible,
culturally relevant and nutritionally adequate food
is the norm. There is an emerging study in this
area around econutrition (Blasbalg et al., 2011;
Deckelbaum et al., 2006; Lang and Rayner, 2012),
ecosystem services (DeClerk et al., 2011, Eshel and
Martin, 2009) and sustainable diets (FAO/Bioversity
International, 2012b; Macdiarmid et al., 2012). The
need to look at diet, food insecurity and poverty
in multi-dimensional ways is emphasized in these
studies and reports.
The June 2012 Rio+20 follow-up and the post
2015 United Nations Millennium Development Goal
agenda make strong calls to position nutrition,
biodiversity and sustainable diets as key elements to
global progress. The Common Vision statement from
the Rio+20 meeting The Future We Want argues
for sustainable development “...and the promotion
of economically, socially and environmentally
sustainable future for our planet and for present and
future generations” (UNa, 2012). The objectives of
the United Nations ‘Zero Hunger Challenge’ (UNb,
2012) are also relevant for sustainable diets which
include: achieving 100 percent access to adequate
food all year round; to end malnutrition in pregnancy
and early childhood; to make all food systems
sustainable; to increase growth in the productivity
and income of smallholders, particularly women;
and to achieve a zero rate of food waste.
The commitment to sustainable development
and the elimination of poverty and food insecurity

Box 2
Definition
Sustainable Diets are those diets with low
environmental impacts which contribute to food
and nutrition security and to healthy life for
present and future generations. Sustainable diets
are protective and respectful of biodiversity and
ecosystems, culturally acceptable, accessible,
economically fair and affordable; nutritionally
adequate, safe and healthy; while optimizing
natural and human resources. (FAO/Bioversity
International, 2012)

requires an understanding of what is meant by
sustainable diets for different populations and
contexts, how these diets can be assessed within
our global food system, and how we can achieve
environmental sustainability in our consumption
patterns and dietary goals. It is hoped that through
a better understanding and measures of sustainable
diets, innovative strategies emphasizing the
positive role of biodiversity, ecosystem services and
sustainable production systems on human health
and nutrition can be promoted.
Objectives of the research agenda
There is a need to develop and promote innovative
strategies for understanding, measuring and
promoting sustainable foods and diets with an
emphasis on the positive role of food biodiversity
in human health and nutrition. Despite calls for
action from policymakers, consumer groups and
consumers, the evidence base for which steps
to take is lacking. There is a call for researchers
to improve and contribute to the evidence base
by evaluating the impact of interventions that
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incorporate both health and environmental
sustainability objectives into food security initiatives
(Clonan and Holdsworth, 2012).
The agenda is the first in a series of
collaborations and discussions that will examine
the current approaches to defining and measuring
a healthy and sustainable diet, define the
determinants and promote evidence to improve
diets globally (see Box 1 for definitions).
The research has several objectives:
• To identify approaches used to describe a
sustainable diet, through specific, measurable,
achievable, realistic and time based descriptors.
• To explore options on how to measure a
sustainable diet, in a systematic and reproducible
way.
• To characterize what are the key determinants for
a sustainable diet and how these determinants
can be measured in a spatio-temporal way in
perhaps a suite of indicators and a consolidated
index.
• To generate the evidence on how these
determinants create opportunities as well as
challenges to what is a sustainable diet for the
future.
• To inform policy and programmes to improve
dietary quality, nutrition and health.
These objectives will better define sustainable
diets, determine what others are doing in this area,
and approach its measurement with a roadmap to
develop and test a suite of indicators and an multidimensional index or score. We are not starting

from scratch. There are initiatives under way that
are trying to improve food and nutrition security,
diets and agricultural productivity, and in the last
decade, there have been important reports and
contributions that have put agriculture, the future
of food and nutrition security at the forefront of
development issues. It is hoped that key evidence
and information, defined and recommended based
on this research, as well as with other initiatives,
can be synergized and communicated and
promoted to governments, policy makers, largescale programmes and consumers.
This work has begun to:
• Address gaps in our understanding of what
constitutes a sustainable diet.
• Build on the example of the Mediterranean Diet.
• Understand the need to value biodiversity and
nutrition plus other dimensions.
• Propose new research on describing, measuring
and promoting sustainable diets.
• Identify a process for developing indicators and
guidelines aimed at measuring sustainability of
diets worldwide.
Defining and Measuring
Sustainable Diets
There are several landmark papers that have
examined the food system from a sustainable
lens (Barilla Center, 2010; Foresight Project,
2011; Nugent et al., 2011; Millennium Ecosystem
Assessment, 2009; Sustainable Development
Commission, 2009). The Sustainable Development

Figure 1: Determinants of the Food System (adapted from Nugent et al., 2011)

Food
production

Food
consumption

Nutrition

• Agriculture

• Food Quantity

• Balanced Diets

• Food Storage and
Processing

• Food Availability

• Malnutrition

• Food Quality

• Wellness

• Distribution
• Wholesaling and
Retailing
• Food Marketing

• Food Affordability
• Dietary Diversity
• Dietary Habits
• Cultural and Social
Influences
• Taste and Enjoyment
• Physical Environment

4

Figure 2: Spider diagram of the dimensions of sustainable diets

Commission suggested that a definition of
sustainable diets take into account climate change
(which includes greenhouse gas emissions),
nutrition, biodiversity, water use, soil conservation,
animal welfare, fair trade, seasonality, taste
and local identity. In 2010, FAO and Bioversity
International held an international symposium on
Sustainable Diets (FAO, 2012b), which resulted
in the development of a consensus definition
of Sustainable Diets (see Box 2 for definition).
The definition lays out the multiple dimensions
of what is a sustainable diet. The challenge is
to operationalize this definition into measurable,
robust and useful indicators to guide policies and
programmes.
Defining sustainable diets is important yet more
work is needed on what constitutes a sustainable
diet from environmental, biological, cultural and
health standpoints, at the global, regional, local
and individual levels. A healthy diet requires the
right nutrients and bioactive health components in
the right amounts. The implication of what we eat
involves more than just the known constituents
of food. The sustainability implication of the diet
remains elusive and undefined. There is a need to
assess what quantifies or qualifies a sustainable
diet that can be benchmarked over time. This

includes better measures and indicators on how
food is produced, processed, marketed and
consumed that represent sustainable diets. Finally,
these indicators need testing, further debate and
most importantly, a negotiation among users and
disciplines so that the best that our scientists and
researchers have to offer can be reflected in the
work.
One place to start is to understand the key drivers
or determinants of a sustainable, culturally relevant,
cost-effective food system that incorporates the best
of local and exotic foods and ingredients in terms
of dietary diversity, dietary quality, good nutrition
and health. However, how can those drivers be
measured and elucidated to ensure environmental
sustainability and the health of ecosystems, while
ensuring dietary diversity and quality for humans is
not compromised? It is not enough to examine the
relationships of these determinants, but we need
to better understand how to promote diversity to
mitigate the negative impacts of dietary transition
while highlighting the positive effects of improving
the efficiency and sustainability of food systems.
By breaking down the food system into
compartmentalized areas of production,
consumption and nutrition, we can begin to partially
define those determinants, construct measures and
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indicators, and identify opportunities and tradeoffs.
It is crucial to rethink how food is produced,
processed, marketed and consumed (Beddington
et al., 2012; FAO, 2012b; UNEP, 2012) (Figure 1).
Creating an Index for
Sustainable Diets
One way to drive guidance and actions is by
creating a ‘score card’ or ‘index’. For example,
the multi-dimensional poverty index is a measure
that incorporates a range of indicators that
capture the complexity of poverty. In examining
the food system, and the determinants on what
constitutes a sustainable diet, something like the
Multi-Dimensional Poverty Index (MPI) (Alkire and
Foster, 2011), is relevant and can be used as an
example of what could be developed, allowing for
comparisons across countries and regions. The
USDA Healthy Eating Index (USDA, 2012) is another
example. The index is a measure of diet quality that
assesses conformance to federal dietary guidance.
The primary use of the index is to monitor the diet
quality of the food consumed in the U.S. including
the low-income subpopulation.
The Livewell Project from the World Wildlife
Fund in the United Kingdom is an example of a
collaborative effort stretching across disciplines
to identify ways of measuring and promoting
sustainable diets (Macdiarmid et al., 2011). A
subsequent article based on the Livewell project
provides an example of action points based on
an analytical approach to meeting nutritional
adequacy and healthy environmentally sustainable
consumption for the UK (Macdiarmid et al., 2012).
Work undertaken as part of the study of the
Mediterranean Diet and reported in the FAO/
Bioversity International (2012b) publication on
Sustainable Diets highlights both the complexity
and need for action. A recent Discussion Paper
from the CIHEAM group collated an extensive list
of over 60 indicator categories from four thematic
areas (CIHEAM/FAO, 2012). The combination and
interpretation of these indicators requires more
work including conceptualization of what the
indicators mean, their purpose and the feasibility of
operationalizing them for different contexts.
What is clear, however, is that often the
composite indices mask more than they reveal.
For a measurement system for sustainable diets
to be successful, it will require a two-step process
of developing a suite or dashboard of indicators
that form the basis for a composite score or index.
While we strive to develop these composite scores
for communication, monitoring and advocacy
purposes, the absence of context and detail often

renders the composite score/index less than useful.
In Figure 2, the theoretical spider diagram
illustrates four dimensions of sustainable diets
including nutritional adequacy, environmental
sustainability, cultural acceptability and low cost
of urban poor (red) and the rural poor (blue). In this
example, the rural poor have a more sustainable diet
with higher scores in the four dimensions but each
dimension could be better. It is assumed that these
four dimensions have several indicators that measure
specific determinants and are weighted. Scores from
0 to 6 have been hypothesized, with the higher the
number being a better score. The target, in blue, is
scoring higher in all four dimensions and the give
and take of urban versus rural poor is emphasized or
deemphasized within each dimension. This model is
based on the multidimensional poverty index.
Priorities and Recommendations for Action
The UK Sustainable Development Commission
(2009) suggested that there are areas of positive
impact on the environment including: reducing meat
and dairy consumption, reducing consumption of
food and drink of low nutritional value, and reducing
food waste. There were also recommendations
to increase the consumption of seasonal, field
grown fruit and vegetables, consume fish from
sustainable stocks, and increase consumption
of foods produced organically, however these
recommendations are contentious and the evidence
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remains unclear or incomplete.
In a similar vein, the Chicago Council (Nugent,
2011) suggested the following recommendations:
reduce stunting, achieve balance in consumption of
animal based foods, increase access to fresh fruits
and vegetables, provide for nutritional needs of
target groups consistent with food availability and
life cycle health risks.
The Foresight Project (2011) has clear actions
for policymakers that impact diets. These include:
spread best practices, invest in new knowledge,
make sustainable food production central to
development, work on the assumption that there is
very little new land for agriculture, ensure long-term
sustainability of fish stocks, promote sustainable
intensification, include the environment in food
system economics, reduce waste, improve the
evidence base upon which decisions are made
and develop metrics to assess progress, anticipate
major issues with water availability for food
production, work to alter consumption patterns,
and empower citizens.
The direction and motivation for these
recommendations continues to challenge us
to think beyond the current economic and
development models of innovation and agricultural
intensification. We need to develop the metrics
needed to guide the policy choices outlined
above and put measures to some of these
recommendations and priorities, similar to what
was done with the Millennium Development
Goals and the Multi Dimensional Poverty Index.
Recommendations are critically important, but
measures, thresholds and targets should be
proposed, negotiated and set for goal attaining at
the global, regional and at least, country level.
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