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The principles of agroecology do not explicitly state a link with nutrition.
Yet, we argue that among them, input reduction, biodiversity, economic
diversification, social values and diets, fairness, connectivity and
participation are directly linked to nutrition. Nutrition can serve asa
critical outcome and driver of agroecological practices and can drive
transformative change across the food system.

Agroecology has gained substantial relevancein political, agricultural
and scientific discourse of sustainable food systems. Defined as ‘an
integrated approach that simultaneously applies ecological and social
concepts and principles to the design and management of food and
agricultural systems’,agroecology embraces a holistic conceptualiza-
tion of sustainable agriculture. Thelatest report by the Intergovernmen-
tal Panel on Climate Change referred to agroecology as a transformative
adaptation approach’. In addition, it is an integral part of the United
Nations’ Food and Agriculture Organization’s (UN-FAO) common vision
for sustainable food and agriculture, and was put forward by the Com-
mittee on World Food Security as a viable pathway to reach global food
security and nutrition goals®*. Benefits of agroecological approaches
on food security and nutrition have been reported in a range of stud-
ies*®. However, the true impact of agroecology on nutrition and food
security outcomes has yet to be fully understood*’. In particular, the
multiple pathways through which agroecological methods canimpact
nutrition and the food system, both from the consumer demand and
food supply sides, deserve more investigation.

Here, we propose that nutrition can serve as a critical outcome
and driver of agroecological practices and can drive transformative
change across the food system.

Nutrition as a hidden principle of agroecology

Theinteractions between agroecology and nutrition are far from evi-
dent. The ten elements of agroecology developed by the UN-FAQ in
2018 provided astarting point to frame, structure and further exploit

thinking onthe pathways of agroecology and nutrition. The High-Level
Panel of Experts on Food Security and Nutrition (HLPE) later expanded
and complemented these elements to a list of 13 principles, provid-
ing the scientific basis for recommendations to policymakers'. Out
of the 13 principles, we propose that seven (2, 5,7, 9,10, 11, 13) could
make a direct contribution to nutrition, whereas for six (1, 3,4, 6, 8,
12) the relationship is less direct (Fig. 1)'°. Yet, the most apparent link
between agroecology and nutrition is made explicitin only one of the
13 principles of agroecology as identified by the HLPE, namely princi-
ple 9—social values and diets—which refers to ‘healthy, diversified and
culturally appropriate diets™.

Linkages between principle 2 on ‘input reduction’ and nutrition
have been reported in the literature. The reduction of costly or envi-
ronmentally damaging inputs has been linked with a redistribution of
incomeand anincreaseinbudget allocation towards food expenditure,
enhancing food security and dietary quality”® . The contribution
of ‘biodiversity’ (principle 5) to nutrition is supported by a notable
consistency in the literature on the relationship between agricultural
biodiversity and dietary outcomes, although the exact mechanisms
behind these associations remain unclear™*, For principle 7 on
‘economic diversification’, there is some evidence that greater diver-
sity of on-farm incomes can contribute to financial independence
and increased resilience against price volatility and climate change,
thereby safeguarding food purchasing'®”, Likewise, principle 10 on
‘fairness’, which encompasses income inequalities, and social and
gender inequities, has several touch points with nutrition. For instance,
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The 13 principles of agroecology
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Fig.1|The13 principles of agroecology and their links with nutrition. Out of
the 13 principles, seven (2,5,7,9,10, 11,13) could make a direct contribution to
nutrition, whereas forsix (1, 3,4, 6, 8,12) the relationship is less direct'*".

higher incomes for small-scale producers and actors across the food
supply chaincaninturnleadtoincreased food purchasing and better
livelihood. In terms of social and gender inequities, their relation-
ships with agroecology and nutrition have been examined in several
studies®**?*, Evidence points towards the uneven distribution of
food among household members uponincreasesin food production,
or an increase in dietary diversity when spousal discussions about
farming take place®*. These findings highlight women’s empower-
ment as a key mediator for increased nutrition. Although research is
scarce on gendered implications of agroecology, growing literature
points to agroecological initiatives that use transformative methods
(thatis, increased participation, leadership, feminist movements and
networks) that address structural inequities for women and other
vulnerable and marginalized groups®* . Principle 11 on ‘connectiv-
ity’ is also closely linked to nutrition and can contribute to increased
food purchasing. Indeed, as opposed to long supply chains, we know
that increased proximity and connectivity between consumers and
producers can allow producers to earn a higher share of revenue and
increase their margins. Enhanced connectivity canalso reduce the risk
of food contamination and maintains food integrity compared with
long-distance travel. In addition, ‘connectivity’ also relates to nurtur-
ingsocial spaces, such as local markets and community events, where
farmers’inputs and outputs can be exchanged and social interactions
onfarmers’productionand food practices cantake place. Thisincludes
informal learning exchanges about the importance of nutrition and
healthy diets—an important leverage point for dietary change. These
knowledge exchanges, as a study in Ecuador reports®, can also have
downstream nutritionalimpacts on non-agroecological farmers within
the community through community-level trade habits including sale,
gifting and barter®*. Moreover, giving agroecological produce and sell-
ing more prominencein urban areas through physical and social spaces
canalso affect consumer demand for these foods. Consumers who buy
these agroecologically produced foods are more likely to consume

fruits and vegetables, and are less likely to buy processed foods and/
or foods that are high in sodium™. In addition, such spaces for social
interaction can serve as a platform for nutrition education, whereby
the consumers can learn about agroecology and its connections to
healthier eating habits—a twofold approach that has been observed
across initiatives in Sao Paulo, Brazil®’. Principle 13 on ‘participation’
closely links to the above, as places with increased connectivity canlead
togreateragency and participation of consumers and food producers'®.
Many of these principles, however, are related to the ‘food access’
dimension of food security, pertaining to affordability and physical
accesstofood, butlessto the ‘food utilization’ dimension, which refers
tofood quality and nutrition, and food safety. We argue that nutrition is
initselfanimportant outcome and lens through which these principles
should be looked at. This argument gains even greater importance in
light of the nutrition transition and growing double burden of mal-
nutrition. In the current context it has never been more important to
ensure the provision of nutrient-dense foods, as their consumptionis
keyinaddressingallforms of malnutrition (micronutrient deficiencies
and undernutrition, as well as overweight and obesity). Indeed, criti-
cal dimensions such as nutrient adequacy, food variety and diversity
work in concert to contribute to dietary quality and should be taken
into consideration when exploring the links between agroecological
principles and nutrition. For example, principle 9 on ‘social values
and diets’ requires a deeper understanding of which foods are being
produced (rather than how and under which circumstances). Principle
9 and principle 5 on ‘biodiversity’ (which looks at promoting culturally
appropriate foods and maintaining traditional crop varieties) provide
an entry point to expand the agroecological narrative to more nutri-
tious foods. Additionally, the cultural dimension of principle 5 is an
essential driver in helping people consume healthier foods®*** >,
Incertain contexts, therole of nutritionin agroecological practices
remains uncertain. For instance, some agroecological practices are
labour-intensive, and the corresponding work could be carried out
disproportionately by vulnerable individuals. In line with principle 2
on ‘input reduction’, studies have found that without herbicides, the
labour burden for the household could increase by requiring more
weeding, which is usually carried out by women and girls*®. Conse-
quently, inlow-income households, mothers may even have less time to
attribute to care practices, especially during peaks of agricultural activ-
ity’° that require intense physical activity, which in turn may increase
their nutritional requirements and affect their nutritional status. How-
ever, contradictory evidence hasbeenreported in Malawi, forexample,
wheretheincreased use of herbicides reduced employment opportuni-
ties for poorer women and led to increased food insecurity”. Positive
outcomes of agroecological practices onlabour have beenreportedin
theliterature, taking into account agender perspective?>*%, Yet, these
positive outcomes appear to be aresult of numerous factors (for exam-
ple, farmsize, type of practices and cropsinvolved, equipment, human
resources available, household member caregiving requirements)
and depend on hidden trade-offs between the economic, ecological
and social dimensions of food production®**%* In general, thereisa
research gap on labour requirements under agroecological practices
and the role of women, an area that needs further investigation.
Recent evidence has also highlighted the positive impact of
nutrition-sensitive agroecology interventions on mental health, with
food security and nutrition playing a mediating role in this pathway?>.
Evidence as such not only underlines theimportant role of food secu-
rity and nutrition, but also puts emphasis on ‘participation’ (principle
13) as akey determinant of nutritional and mental health outcomes™.
Thus, applying a nutrition lens to each agroecological princi-
ple offers interesting opportunities to address complex interac-
tions between nutrition and agroecology. As described in a recent
review', there are welcomed linkages between six additional prin-
ciples and nutrition, offering still underexploited scope for com-
plementarity (Fig.1).
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Fig.2| Core and advanced criteria of performance in agroecology. Dimensions are listed at the top; core criteria are in black-bordered boxes and optional criteria

areingrey-bordered boxes*..

Agroecological systems’ impact on nutrition
Arecent review examined the evidence on whether agroecological
practices can improve nutrition*. The selected studies focused on a
broad set of outcomes, such as minimum dietary diversity for children
and women, standardized child growth measures/anthropometry (for
example, weight for height (wasting), height for age (stunting) and
weight for age (underweight)), and changesin vitamin A, ironand zinc
status. Although most of the studies showed positive nutrition-related
outcomes, only afew looked at nutrition biomarkers that allow objec-
tive assessments of nutritional status through biological samples
(for example, plasma/serum, blood, urine, breath), as opposed to
self-reported or administered dietary intake questionnaires**°.

The UN-FAO Tool for Evaluating Agroecological Performance
(TAPE) provides aframework to diagnose and evaluate the performance
of agroecological practices over time and at different scales on five
dimensions to inform and empower policymakers, institutions and
actorsthroughout the food value chain. The dimensions and their ten
corresponding core performance criteriaare depictedin Fig. 2, along
with five non-exhaustive advanced criteria, which are optional**%,
The ‘Health and nutrition” dimension of the tool has two core perfor-
mance criteria: ‘Exposure to pesticides’ and ‘Dietary diversity’. For the
latter, TAPE considers a qualitative nutrition indicator, which reflects
dietary intake (minimum dietary diversity for women (MDD-W)) and
two other optional nutrition-related indicators (food self-sufficiency
ratio and nutritional value of agricultural production; Fig. 3). Although
TAPE acknowledges the indirect nutrition components of the tool (for
example, nutritionis mentioned across various other dimensions and
criteria of TAPE, particularly agricultural biodiversity), nutrition may
take an even more prominent position across the framework. In fact,
the nutritional value of agricultural production (currently an optional
criterion) is a key component that, we argue, deserves to be listed as
part of the core criteria (Fig. 3).

In addition, qualitative dietary indicators such as the MDD-W
provide only limited insight into diet quality. In contrast, conducting
quantitative 24-hour dietary recalls allows for amore precise estimate
of nutrientintake and adequacy, and cangenerate adeeper understand-
ing onindividual diets. Despite its relative complexity, its addition to
thelist of advanced criteria warrants consideration.

Inaddition, much remains to be done to assess the impact of agro-
ecological practices on nutritional outcomes both from a program-
matic and research angle. In terms of programmes, for instance, the

Nutrition
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Fig.3|Nutrition across TAPE. TAPE considers one qualitative nutrition
indicator, which reflects dietary intake (MDD-W), and two other optional
nutrition-related indicators (food self-sufficiency ratio and the nutritional value
of agricultural production). Although TAPE acknowledges the indirect nutrition
components of the tool (for example, nutrition is mentioned across various other
dimensions and criteria of TAPE, particularly agricultural biodiversity), nutrition
may take an even more prominent position across the framework. In fact, the
nutritional value of agricultural production (currently an optional criterion) is a
key component that, we argue, deserves to be listed as part of the core criteria*.

process of value chain selection presents an interesting entry point
to create greater synergies between nutrition and agroecology. The
selection of nutrition-sensitive value chains can be a valuable step to
better integrate nutrition across the value chains right at the begin-
ning of programmes and interventions. The nutrition-sensitive value
chains framework developed by the International Fund for Agricultural
Development provides auseful guide in that regard by using a nutrition
and business lens for the selection of value chains to tackle food and
nutrition insecurity*.

Thereisaneed forresearch that assesses theimpact of agroecolog-
icalinterventions onindicators that go beyond diet quality and include
nutritional status. While diet quality remains an important proxy for
nutritional status, it provides anincomplete picture of nutritional sta-
tusinthe context of poor nutrient absorption, systemicinflammation
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Fig.4 | A systemic approach to transform agroecology forimproved
nutrition. Dietary patterns interact with food systems, not only as an outcome
thereof, but also as a driver of transformative change through the consumer,
forming a circular pathway. We also highlight the importance of food security
as amediating factor in this pathway, as cost, affordability, safety, nutritional
quality and cultural acceptability are major determinants of food choices. When

aiming to improve nutrition through dietary patterns, afood systems approach
that focuses on both the supply and demand of agroecological nutritious foods is
essential. Sustainable food value chains, food security and consumer behaviour
form aninterconnected set of key dimensions at the core of a nutrition-centred
approach for sustainable food systems.

and other determinants such as poor water, sanitation and hygiene
or high levels of aflatoxins, for instance. The collection of nutrition
biomarkers through biological samples should be included if feasible,
andifvalues canbetraced back totheimplemented intervention and/
or programme. Importantly, if agroecology is to gain more prominence
inthe nutrition discourse and vice versa, there is a need for studies to
use more rigorous research designs (randomized controlled trials,
longitudinal and case-control studies) and statistical methods that
control for confounding variables such as women’s empowerment,
gender inequity, and land and natural resource governance®. Assessing
nutrient postharvestlosses froma nutritional quality lens (for example,
adecline in the nutritional composition of a food product along the
value chain) is another valuable approach to bridge agroecological
practices and nutritional outcomes. The NUTRI-P-LOSS (nutritional
postharvest loss) methodology is an interesting tool that allows for
such assessments and highlights the relationship between agroeco-
logical practices aimed at reducing postharvest losses and increasing
nutritional outcomes*.

In general, more precise outcomes, methods and assessments
will be required to put into evidence the intricate linkages between
nutrition and agroecology. Moreover, food safety and its many connec-
tions to nutrition and agroecology also warrants additional thought
andresearch.

Nutrition as an outcome or entry point for
agroecology

Most notably, to date, agroecology has considered nutrition as an
outcome of agroecological practices, heavily relying on the pro-
ducer and agricultural production (for example, farmer incomes,
farmer-to-farmer exchange, increasing self-sufficiency)**. However,
ifmore emphasis was placed onthe needs and responsibilities of con-
sumers (for example, importance of a diverse diet, reduction of food
waste, increase in the consumption of plant-based protein)'°, nutrition
could serve as a driver to strengthen the agroecological approach.
Increasing the demand for agroecologically produced diverse and
nutritious foods could result in a consumption pull, with resulting
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effects onthe supply side, thereby supporting the scale-up of agroeco-
logical practices. In fact, while hunger and poor nutrition confront us
with a key challenge, nutrition also represents a strategic entry point
to transform food systems (Fig. 4).

As an outcome, we know that dietary patterns are influenced by
availability at every stage in the value chain in any food system (pro-
duction, storage, processing, distribution, marketing, consumption).
These linkages from the food value chain to nutritional outcomes are
often indirect—mediated through a variety of factors, including but
not limited to incomes and related purchasing powers, the cost of a
healthy diet, the quality of infrastructures, food safety, food losses,
and consumer awareness and behaviour. Even broader external drivers
(such as globalization and trade, population growth and migration,
climate change, politics and leadership, among others) can influence
agroecological production choices*.

Asadriver, dietary patterns and dietary trends have the power to
influence different components of the food system*”**and the uptake
ofagroecological practices. First, theincreased need for more diverse
diets due to health concerns and consumers’ interest in transitioning
to a more sustainable diet can drive a change in beliefs and attitudes
towards increasing the demand for more local, traditional and agro-
ecologically produced foods.

Second, creating demand for the consumption of more traditional
foods can promote the uptake of agroecological practices and related
outcomes that arerequired to produce those foods. In Guatemala and
Mexico, the future of the traditional practice of ‘milpa’ farming—an
ancient agroecological system, consisting of a polyculture system
of corn, beans, squash, chillis and other edible wild plants—is uncer-
tain. Indeed, some of'its practices (for example, slash-and-burn) have
become less sustainable over time considering climate change, land
degradation and forest loss*. Milpa farming allows the preservation
of crop resources, biodiversity and, most importantly, the production
of various foods, an essential contributor to dietary diversity’**". The
safeguard of this practice would require government action, includ-
ing but not limited to funding, subsidies and agriculture extension
services that generate demand for agroecological farming systems
in milpa communities****. This would also contribute to the adoption
or continued consumption of a traditional healthy diet that relies less
heavily on animal-sourced proteinintake.

Third, dietary patterns can impact the environment and shape
food supply chains. As seen in high-income countries, the overcon-
sumption of animal-source protein s linked with increased CO, emis-
sions, methane and related high environmental costs. Including bean
proteinin diets is one way to reduce the prevalence of noncommuni-
cablediseases and to significantly reduce the environmental footprint
of food productionaround the world>. Beans, peas, algae and insects
couldbe used as aprotein source for animal feed***°, and intercropping
with legumes could improve soil health with corresponding environ-
mental benefits”. Furthermore, agroecological practices promoting
nutrient recycling models, such as spreading manure and compost,
can help farmers reduce synthetic inputs, which in turn can prevent
negative environmental and health consequences".

Fourth, diets affectlivelihoods, whichin turnlinks back to the food
supply chain’®, For example, short-cycle vegetable crops produced with
controlled sustainable irrigation, as an agroecological practice, can
improve farmers’ income and cash flow, as well as dietary diversity*'*%°.
By contrast, unhealthy diets and malnutrition hinder economic growth
and propagate poverty via losses owing to rising health care costs;
direct losses in productivity from poor physical health and indirect
losses from poor cognitive function and learning deficits*®*’. Increas-
ing the demand and supply of agroecologically produced foods can
improve farmers’income, dietary diversity and livelihood.

Fifth, co-creation of knowledge and dissemination of agroeco-
logical practices (principle 8 of the HLPE agroecology principles) are
strongly related with nutrition and education. Introducing knowledge

ofagroecological practices would increase awareness and implemen-
tation of agroecology as a model for the transformation of food sys-
tems'®", Nutrition can be astarting point and a motivation for farmers
to engage in producing culturally appropriate foods.

Inlight of the above, we propose an adapted framework inspired
by the HLPE report and its 2017 sustainable food system framework’®,
theimpact pathways of nutrition-sensitive value chains model of dela
Pefia etal.* and the 13 agroecological principles proposed by the 2019
HLPE report™. The proposed framework (Fig. 4) illustrates a systemic
narrative centred on consumer demand and food supply to redesign
the food system using agroecology.

Conclusionand call to action

The 2021 UN Food Systems Summit has highlighted the ongoing debate
and concerns about the relationship between agroecology, food sys-
tems and diets among the agroecological and social justice communi-
ties. It also offered an opportunity to strengthen the evidence on the
interaction between agroecological interventions in the search for
inclusive local solutions toimprove the nutritional status and health of
the population. Inasimilar vein, this Perspective recognizes the strong
potential of agroecological principles as an actionable framework to
catalyse food system transformations and to improve nutrition and
health outcomes, from both a supply and demand angle. We argue
that nutrition should be given greater importance across the food
system’s conceptual framework and discourse and the 13 principles
of agroecology, as well as across performance and impact indicators
of agroecology and their contribution to nutritious and sustainable
food systems.

References

1. IPCC Climate Change 2022: Impacts, Adaptation and Vulnerability
(eds Portner, H.-O. et al.) (Cambridge Univ. Press, 2022).

2. Building a Common Vision for Sustainable Food and Agriculture:
Principles and Approaches (FAQO, 2014).

3. De Schutter, O. Report of the Special Rapporteur on the Right
to Food, Olivier De Schutter - Final Report: The Transformative
Potential of the Right to Food (UN Human Rights Council, 2014).

4. Bezner Kerr, R. et al. Can agroecology improve food security and
nutrition? A review. Glob. Food Sec. 29, 100540 (2021).

5. Jones, A.D. et al. Farm-level agricultural biodiversity in the
Peruvian Andes is associated with greater odds of women
achieving a minimally diverse and micronutrient adequate diet. J.
Nutr. 148, 1625-1637 (2018).

6. Ickowitz, A. et al. Agricultural intensification, dietary diversity, and
markets in the global food security narrative. Glob. Food Sec. 20,
9-16 (2019).

7. Talukder, A. et al. Increasing the production and consumption
of vitamin A-rich fruits and vegetables: lessons learned in taking
the Bangladesh homestead gardening programme to a national
scale. Food Nutr. Bull. 21,165-172 (2000).

8. Bellon, M. R., Ntandou-Bouzitou, G. D. & Caracciolo, F. On-farm
diversity and market participation are positively associated with
dietary diversity of rural mothers in southern benin, West Africa.
PLoS ONE 11, e0162535 (2016).

9. BeznerKerr, R. et al. in Sustainable Diets: Linking Nutrition and Food
Systems 53-63 (eds Burlingame, B. & Dernini, S.) (CABI, 2019).

10. Wezel, A. et al. Agroecological principles and elements and their
implications for transitioning to sustainable food systems. A
review. Agron. Sustain. Dev. 40, 40 (2020).

1. Agroecological and Other Innovative Approaches for Sustainable
Agriculture and Food Systems That Enhance Food Security and
Nutrition (HLPE, 2019).

12. Madsen, S. et al. Explaining the impact of agroecology on
farm-level transitions to food security in Malawi. Food Sec. 13,
933-954 (2021).

Nature Food


http://www.nature.com/natfood

Perspective

https://doi.org/10.1038/s43016-022-00631-7

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Madsen, S. et al. Agroecological practices of legume residue
management and crop diversification for improved smallholder

food security, dietary diversity and sustainable land use in Malawi.

Agroecol. Sustain. Food Syst. 45, 197-224 (2021).

Madsen, S. Farm-level pathways to food security: beyond
missing markets and irrational peasants. Agric. Hum. Values 39,
135-150 (2022).

Jones, A. D. Critical review of the emerging research evidence on
agricultural biodiversity, diet diversity, and nutritional status in
low-and middle-income countries. Nutr. Rev. 75, 769-782 (2017).
Guidance on Mainstreaming Biodiversity for Nutrition and Health
(World Health Organization, 2020).

Powell, B. et al. Improving diets with wild and cultivated
biodiversity from across the landscape. Food Sec. 7,

535-554 (2015).

English, M. M. The chemical composition of free-range and
conventionally-farmed eggs available to Canadians in rural Nova
Scotia. Peer) 9, e11357 (2021).

Kangmennaang, J. et al. Impact of a participatory agroecological
development project on household wealth and food security in
Malawi. Food Sec. 9, 561-576 (2017).

Bezner Kerr, R. et al. Participatory agroecological research

on climate change adaptation improves smallholder farmer
household food security and dietary diversity in Malawi. Agric.
Ecosyst. Environ. 279, 109-121(2019).

Bezner Kerr, R. et al. Repairing rifts or reproducing inequalities?
Agroecology, food sovereignty, and gender justice in Malawi. J.
Peasant Stud. 46, 1499-1518 (2019).

Trevilla Espinal, D. L. et al. Feminist agroecology: analyzing power
relationships in food systems. Agroecol. Sustain. Food Syst. 45,
1029-1049 (2021).

Oliver, B. ‘The Earth gives us so much’: agroecology and rural
women'’s leadership in Uruguay. Cult. Agric. Food Environ. 38,
38-47 (2016).

Cetrone, H. et al. A participatory agroecological intervention
reduces women'’s risk of probable depression through
improvements in food security in Singida, Tanzania. Curr. Dev.
Nutr. 4, 819-819 (2020).

Benitez, B. et al. Empowering women and building sustainable
food systems: a case study of Cuba’s local agricultural innovation
project. Front. Sustain. Food Syst. 4, 554414 (2020).

Carvalho, L. M. & de Bogus, C. M. Gender and social justice in
urban agriculture: the network of agroecological and peripheral
female urban farmers from S&do Paulo. Soc. Sci. 9, 127 (2020).
Nyantakyi-Frimpong, H. et al. Agroecology and sustainable food
systems: participatory research to improve food security among
HIV-affected households in northern Malawi. Soc. Sci. Med. 164,
89-99 (2016).

Sylvester, O. & Little, M. ‘I came all this way to receive training,
am | really going to be taught by a woman?’ Factors that support
and hinder women'’s participation in agroecology in Costa Rica.
Agroecol. Sustain. Food Syst. 45, 957-980 (2021).

Bezner Kerr, R. et al. Human and social values in agroecology: a
review. Elementa 10, 00090 (2022).

Deaconu, A., Mercille, G. & Batal, M. The agroecological farmer’s
pathways from agriculture to nutrition: a practice-based case
from Ecuador’s highlands. Ecol. Food Nutr. 58, 142-165 (2019).
April-Lalonde, G. et al. Characteristics and motivations of
consumers of direct purchasing channels and the perceived
barriers to alternative food purchase: a cross-sectional study in
the Ecuadorian Andes. Sustainability 12, 6923 (2020).

Nagib, G. & Nakamura, A. C. Urban agriculture in the city of Sdo
Paulo: new spatial transformations and ongoing challenges to
guarantee the production and consumption of healthy food.
Glob. Food Sec. 26, 100378 (2020).

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

Deaconu, A. et al. Agroecology and nutritional health: a
comparison of agroecological farmers and their neighbors in the
Ecuadorian highlands. Food Policy 101, 102034 (2021).

Barrios, E. D. et al. Agroecology: Fostering Improved Access to
Land and Natural Resources (World Agroforestry, 2019).

Frison, E. & Clément, C. The potential of diversified
agroecological systems to deliver healthy outcomes: making the
link between agriculture, food systems & health. Food Policy 96,
101851(2020).

Doss, C. R. Designing agricultural technology for African women
farmers: lessons from 25 years of experience. World Dev. 29,
2075-2092 (2001).

Bouwman, T., Andersson, J. & Giller, K. Herbicide induced hunger?
Conservation agriculture, ganyu labour and rural poverty in
central Malawi. J. Dev. Stud. 57, 244-263 (2021).

Dumont, A. M. & Baret, P. V. Why working conditions are a key
issue of sustainability in agriculture? A comparison between
agroecological, organic and conventional vegetable systems.

J. Rural Stud. 56, 53-64 (2017).

McCune, N. et al. Peasant balances and agroecological scaling
in Puerto Rican coffee farming. Agroecol. Sustain. Food Syst. 43,
810-826 (2019).

Picé, C. et al. Biomarkers of nutrition and health: new tools for
new approaches. Nutrients 11,1092 (2019).

TAPE: Tool for Agroecology Performance Evaluation: Process

of Development and Guidelines for Application (Test Version)
(FAQ, 2019).

Mottet, A. et al. Assessing transitions to sustainable agricultural
and food systems: a Tool For Agroecology Performance
Evaluation (TAPE). Front. Sustain. Food Syst. 4, 252 (2020).

De la Pefia, I., Garrett, J. & Gelli, A. Nutrition-Sensitive Value Chains
from a Smallholder Perspective: A Framework for Project Design
IFAD Report No. 30 (IFAD, 2018).

Bechoff, A. et al. The NUTRI-P-LOSS (Nutritional Postharvest

Loss) Methodology: A Guide for Researchers and Practitioners
(IMMANA, 2019).

Santoso, M. V. et al. A nutrition-sensitive agroecology
intervention in rural Tanzania increases children’s dietary
diversity and household food security but does not change child
anthropometry: results from a cluster-randomized trial. J. Nutr.
151, 2010-2021 (2021).

Niggli, U., Sonnevelt, M. & Kummer, S. Pathways to Advance
Agroecology for a Successful Transformation to Sustainable Food
Systems (Univ. Bonn, 2021).

Brouwer, |. et al. Reverse thinking: taking a healthy diet
perspective towards food systems transformations. Food Sec. 13,
1497-1523 (2021).

Brouwer, I. D., McDermott, J. & Ruben, R. Food systems
everywhere: improving relevance in practice. Glob. Food Sec. 26,
100398 (2020).

Drexler, K. Government extension, agroecology, and sustainable
food systems in Belize milpa communities: a socio-ecological
systems approach. J. Agric. Food Syst. Commun. Dev. 9,

85-97 (2020).

Chappell, M. J. et al. Food sovereignty: an alternative paradigm for
poverty reduction and biodiversity conservation in Latin America.
F1000Res 2, 235 (2013).

Pinckaers, P. J. M. et al. The anabolic response to plant-based
protein ingestion. Sports Med. 51, 59-74 (2021).

Drexler, K. Climate-smart adaptations and government
extension partnerships for sustainable milpa farming systems

in Mayan communities of southern Belize. Sustainability 13,
3040 (2021).

Semba, R. D. et al. Legumes as a sustainable source of protein in
human diets. Glob. Food Sec. 28, 100520 (2021).

Nature Food


http://www.nature.com/natfood

Perspective

https://doi.org/10.1038/s43016-022-00631-7

54. de Souza-Vilela, J., Andrew, N. & Ruhnke, I. Insect protein in
animal nutrition. Anim. Prod. Sci. 59, 2029-2036 (2019).

55. Osmane, B. et al. Peas and beans as a protein feed for dairy cows.
Agron. Res. 15, 2026-2038 (2017).

56. Madeira, M. S. et al. Microalgae as feed ingredients for livestock
production and meat quality: a review. Livest. Sci. 205,
111121 (2017).

57. Meena, R. S. et al. Legumes for Soil Health and Sustainable
Management (Springer, 2018).

58. Nutrition and Food Systems (HLPE, 2017).

59. Food Losses and Waste in the Context of Sustainable Food Systems
(HLPE, 2014).

Acknowledgements

We would like to thank C. Chigemezu Nwokoro, Scientific Officer at the
Syngenta Foundation for Sustainable Agriculture and at ETH Zrich,
for comments that greatly improved the manuscript.

Author contributions
All authors contributed to the material and all authors reviewed
the manuscript.

Competinginterests
E.l., M.P. and S.W. are employed by The Syngenta Foundation for
Sustainable Agriculture, which is a separate legal entity from the

company that provides its core funding. Apart from its Board Chair, the
rest of its nine-person board are all independent of the company. All
other authors declare no competing interests.

Additional information
Correspondence should be addressed to Dominique Barjolle.

Peer review information Nature Food thanks Sera Young and the
other, anonymous, reviewer(s) for their contribution to the peer
review of this work.

Reprints and permissions information is available at
www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with
regard to jurisdictional claims in published maps and
institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with
the author(s) or other rightsholder(s); author self-archiving of the
accepted manuscript version of this article is solely governed by the
terms of such publishing agreement and applicable law.

© Springer Nature Limited 2022

Nature Food


http://www.nature.com/natfood
http://www.nature.com/reprints

	Nutrition as a driver and outcome of agroecology

	Nutrition as a hidden principle of agroecology

	Agroecological systems’ impact on nutrition

	Nutrition as an outcome or entry point for agroecology

	Conclusion and call to action

	Acknowledgements

	Fig. 1 The 13 principles of agroecology and their links with nutrition.
	Fig. 2 Core and advanced criteria of performance in agroecology.
	Fig. 3 Nutrition across TAPE.
	Fig. 4 A systemic approach to transform agroecology for improved nutrition.




