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The interest in food system discourse has been increasing over time, however, the

understanding of what makes a food system is still subject to variations depending on

the research focus. While the earlier discourse was mainly value chain centered, the

recent years have witnessed a shift in focus toward a more holistic view embracing the

complex character of food systems. An indispensable component of the food systems

approach are the food system outcomes that represent the results, or consequences,

of the food system activities. This mini-review is based on a systematic literature

review of food system outcomes and aims to provide an overview of the different

discourses underpinning the food system outcomes while outlining the ones with a

potential contribution to the transformation toward sustainable food systems. The variety

of discourses spans from food (and nutrition) security and global environmental change

to resilience and food system sustainability, potential performance assessments and

metrics and, finally, the food systems transformation. Important outcomes within each

of the discourses are highlighted and certain existing gaps are pointed out. While all

discourses are essential for the overall understanding of the outcomes, these are certain

commonalities in the discourses that bear synergetic potential for facilitating the transition

to sustainable food systems.

Keywords: food system outcomes, food systems transformation, food systems performance, sustainability,

resilience

INTRODUCTION

The food system (FS) discourse received increased attention in the past decade. It is recognized
that food and agriculture are the cross-cutting elements of the 2030 Agenda of the United Nations
connecting its 17 Sustainable Development Goals and helping to achieve multiple, if not all of them
(EEA, 2017; FAO, 2018). However, the FS in the way it exists today is not sustainable due to the
multitude of negative externalities it generates. Likewise, FS activities are largely responsible for
detrimental environmental impacts—land change, loss of habitat and biodiversity, water, soil, and
air pollution (Whitmee et al., 2015; UNEP, 2016; IPBES, 2019). Furthermore, contemporary FSs are
a significant contributor to climate change, with a share of up to 29% of anthropogenic greenhouse
gas emissions (Vermeulen et al., 2012). Additional pressure on ecosystems is added through
unsustainable consumption patterns (Moscatelli et al., 2016). FSs also contribute to socio-economic
inequalities, with negative implications for small-scale producers and vulnerable groups (Johns
et al., 2013; Niles et al., 2017). Ultimately, even the normative purpose of feeding the world
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is not fulfilled. Although the global FS does produce enough
food to meet the dietary needs of the population, 690 million
people worldwide are hungry while 11% of the global population
is undernourished (IPBES, 2019; FAO et al., 2020). It has been
increasingly recognized that the FS needs to undergo a process
of transformation to optimize its outcomes (Caron et al., 2018).
To streamline the process of food systems transformation, it
is crucial to apply the FSs approach taking into account the
complexity of existing interactions and feedback mechanisms
(Niles et al., 2017; Bortoletti and Lomax, 2019). A good starting
point would be to gain better understanding about FS outcomes.
This mini-review aims to shed light on the multitude of FS
outcomes and uncover the broader discourses underpinning
them while highlighting the ones of particular importance for the
transformation process. The findings are based on a systematic
literature review performed between November 2018 and April
2019. The publications of the past decade applying FSs approach
have been considered for the review. The mini-review will begin
with discussing the FSs approach and proceed with disclosing the
FS outcomes along with the broader narratives framing them.

FSs APPROACH AND THE CORNUCOPIA
OF FSs

FSs are in the spotlight of academic attention and political
discussions, with the focus shifting toward recognition of the
FSs potential for a transition toward sustainable development
(Caron et al., 2018; FAO, 2018). Although the concept of FSs is
not new, its interpretation and representation has been changing
over time. Traditionally, the FS has been understood as a set of
activities “from farm to fork,” which equals it to supply chain
activities or value chain (Ericksen, 2008; Chase and Grubinger,
2014; MacDonald and Reitmeier, 2017; Ruben et al., 2019). This
corresponds to a linear representation, with linear understanding
of linkages between supply-demand activities, where producers
are on one side of the continuum and consumers—on the other
(Ericksen, 2008; Chase and Grubinger, 2014; MacDonald and
Reitmeier, 2017; Ruben et al., 2019). Adding waste management
and nutrient recovery to the far end of the linear representation
transferred the visualization of the FS to a circular model
better capable of capturing the input-output linkages (Chase and
Grubinger, 2014; Ruben et al., 2019). Finally, owing to non-linear
interactions and complex dynamics of the FS, visualizations
representing FSs as networks or webs have emerged (Chase
and Grubinger, 2014; Ruben et al., 2019). By viewing the FS
this way, farming systems or local FSs would all be considered
subsystems within the overall FS (Ericksen, 2008; Chase and
Grubinger, 2014; Eakin et al., 2017). At a subsystem level, a
great variety of agricultural production and FSs can be found
worldwide, some of them deemed important in the context of
FS outcomes are outlined in Table 1. The concepts 10–12 in
Table 1 represent a vital part of FSs approach enabling to take
into account FSs’ complexity and dynamic nature as well as the
existence of non-linear interactions and feedback loops (Nesheim
et al., 2015; Niles et al., 2017). A FS can be hence defined as all
the activities from production to consumption, outcomes of these

activities, drivers comprised of interactions within and between
biogeophysical and human environments as well as interactions
and feedbacks between them (Ericksen, 2008; Ericksen et al.,
2010). The outcomes are a distinct component of this definition
implying that any attempt to improve the FSs performance
should begin with taking a closer look at the FS outcomes. The
following sections seek to contribute to this endeavor.

THE MULTITUDE OF FS OUTCOMES

The FSs literature addresses the outcomes linking them to
the FS activities referring to “what we get” (the outcomes)
from “what we do” (FS activities) (Ingram, 2011; UNEP,
2016). Although the classification of FS outcomes varies from
author to author, yet, regardless of the differences the outcome
categories can generally be assigned to four broad groups:
food and nutrition security (or health pillar) and the three
pillars of sustainability, namely environmental, social and
economic, which is the representation used by Niles et al.
(2017). The earlier classification by Ericksen (2008) presented
FS outcomes as contributions to food security, social welfare,
and environmental security, with social welfare incorporating
social and economic aspects, or determinants of food security
(Ericksen, 2008). More recent publications differentiate between
food and nutrition security, socio-economic and environmental
outcomes (Bortoletti and Lomax, 2019). As the FSs literature
was acquiring more sustainability-oriented and transformative
character, new classifications emerged, for instance, the “desired”
(Whitfield et al., 2015; Béné et al., 2019; Ruben et al., 2019) or
“emergent” outcomes (Eakin et al., 2017), or, else, “intended”
(Johns et al., 2013) or “expected” sustainable FS (SFS) outcomes
(Bortoletti and Lomax, 2019).

FS OUTCOMES IN THE VARIETY OF
DISCOURSES

To disclose the role of FS outcomes in the FSs transformation, the
main thematic framings underpinning the outcomes have been
identified using narrative synthesis as described by Petticrew and
Roberts (2006). Six broader discourses were identified spanning
from food (and nutrition) security and global environmental
change to sustainability, the overall FSs performance, resilience,
and, finally, transformation (see Table 2). The following sections
provide a brief description of these discourses highlighting the
corresponding outcomes.

Food (and Nutrition) Security (FNS) and
Global Environmental Change (GEC)
Although FNS and GEC are two separate narratives, often they
are handled concurrently due to the increased recognition of
their interrelations. The vast majority of literature within these
discourses considers FNS as a primary FS outcome (Ericksen,
2008; Ingram, 2011; Ingram et al., 2013; Allen et al., 2019).
Food security is defined as a situation “when all people, at all
times, have physical and economic access to sufficient, safe and
nutritious food that meets their dietary and food preferences
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TABLE 1 | Selected agricultural and food systems, food system concepts, and their main characteristics.

N Type of system/

food system

conceptualization

Brief description References

1 Agricultural production

system

Production systems consisting of no more than two enterprises with minimal interactions between them,

such as no resource flow. These systems include monocultures, polycultures, aquaculture, pastures,

rangelands, mixed crop-livestock systems, agroforestry, and fallow lands.

Benckiser and Schnell,

2006; Hendrickson et al.,

2008

2 Integrated farming

systems

Agricultural production systems that are typically mixed (both crops and livestock, or fish and trees), with

multiple enterprises interacting to benefit from synergetic resource transfer. In such systems, outputs

from one enterprise are used as inputs to another.

Tipraqsa, 2006;

Hendrickson et al., 2008;

Archer et al., 2018

3 Dynamic agricultural

production system

Agricultural production systems with a non-predetermined management characterized by annual

strategy adjustments based on weather conditions, for instance. Producers may use production

components in order to optimize the outcome of production, while maintaining input costs at minimum.

Hendrickson et al., 2008

4 Dynamic-integrated

agricultural production

system

Horizontally integrated agricultural production systems with multiple enterprises interacting in time and/or

space being managed in a dynamic way. Similar to integrated systems, there is synergetic resource

transfer among the involved enterprises. Decision-making takes place annually and intra-annually based

on management concerns, producers’ goals as well as exogenous factors.

Hendrickson et al., 2008;

Sassenrath et al., 2009

5 Peasant farming

systems

Farming systems of small producers that rely on traditional and subsistence farming methods, low use of

chemical inputs and intensive labor. These systems are characterized by a diversity of crops through

polycropping and integration of animals.

Altieri et al., 1987; Altieri,

1999

6 Industrialized

agricultural/food

system (FS)

Agricultural system characterized by high urbanization, vertical integration and intensive farming, with

large proportion of processing sector in the supply chain. Focus is on efficiency and specialization. The

supply chains are long and organized. The diet is characterized by a low dependence on staples and

high degree of processed foods.

Grey, 2000; McCullough

et al., 2008

7 Traditional FS FS characterized by its reliance mainly on locally grown foods, with people living in rural areas and

growing much of their own food. Such systems have low external inputs and rely on naturally generated

inputs and human knowledge. Production, processing, and trade occur at small scale and market

infrastructure is limited. Consumption tends to correspond to seasonal harvests. Focus is placed on

stability rather than yield maximization.

McCullough et al., 2008;

Pengue et al., 2018;

Momo-Cabrera et al., 2019

8 Agroecosystems Agricultural ecosystems consisting of biophysical and human components as well as their interactions

and providing agricultural products and rural services. Environment-production relationships of

agriculture are represented in systems terms. One differentiates between three scales, or levels, of

agroecosystems: micro-level (e.g., farm-level agroecosystem), meso-level (e.g., regional

agroecosystem), and macro-level (e.g., global agroecosystem). Across levels agroecosystems might

contain various components with distinctive interactions among them.

Xu and Mage, 2001;

Garbach et al., 2014

9 Agroecology Change-oriented, transdisciplinary and participatory research and action bridging practice, science, and

social movements. The core of this approach is the ecology of the entire FS incorporating ecological,

social, and economic dimensions, with an emphasis on systems thinking. The focus in on ecological

principles and holistic methods for designing and managing sustainable agroecosystems backed by

indigenous farming knowledge. The existing power structures are challenged through a strong emphasis

on food sovereignty that puts the needs and aspirations of local producers and consumers at the heart of

FSs. Food sovereignty views hunger and food insecurity as a problem of access and distribution, largely

due to inequality, and poverty. Food sovereignty prioritizes local and national markets and economies,

promotes empowerment of peasants and family-farmed producers, transparent trade with fair prices and

just incomes allowing a life with dignity for farmers, control over resources and land, right of consumers

to control their food and define their FSs, with new social relations without inequality and oppression.

Altieri et al., 1998; Francis

et al., 2003; Rosset, 2006;

Altieri and Nicholls, 2008;

Wezel et al., 2009; Rosset

and Martinez-Torres, 2012;

Gliessman, 2016, etc.

10 FS as social-ecological

system (SES)

FS as a complex coupled human-natural system, containing subsystems (i.e., resource systems),

resource units and users as well as governance systems. All components are relatively separable, while

interacting to generate outcomes that in turn provide feedbacks to the subsystems.

Ericksen, 2008; Ostrom,

2009; Allen and Prosperi,

2016, etc.

11 FS as dynamic system FS as a complex system consisting of many interacting elements capable of changing over time. These

elements function together as one collective unit. Integral characteristics are interdependence,

interactions, and feedbacks loops. Food system outcomes emerge through complex interactions among

FS elements.

Allen and Prosperi, 2016;

Brzezina et al., 2016, etc.

12 FS as complex

adaptive system

FS as a system comprised of the multitude of heterogeneous components, whose interactions determine

system behavior. These systems are characterized by individuality (various actors and institutions) and

adaptation, presence of feedback mechanisms and interdependence, heterogeneity as well as spatial

and dynamic complexity. The dominant food system includes the multitude of lower-scale complex

adaptive systems (i.e., individual farms) while being contained within other complex adaptive systems

(i.e., ecological, financial, social, etc.). The latter systems provide conditions to which the FS adapts.

Stroink and Nelson, 2013;

Nelson and Stroink, 2014;

Nesheim et al., 2015, etc.

(Continued)
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TABLE 1 | Continued

N Type of system/

food system

conceptualization

Brief description References

13 Resilient FS FS capable of fulfilling its functional goal—ensuring food security—in spite of disturbances and shocks.

FS resilience is comprised of different components influencing the FS behavior over time: robustness

(capability to withstand the shocks), redundancy (capacity to absorb perturbations), flexibility, or rapidity

(recovery potential for lost food security), and, finally, resourcefulness, or adaptability (the percentage of

lost food security recovered). Dimensions of food system resilience correspond to pillars of food security:

socio-economic, biophysical capacity, and production diversity. Resilience is often referred to as being

complementary to sustainability.

Tendall et al., 2015;

Schipanski et al., 2016;

Seekell et al., 2017

14 Sustainable food

system (SFS)

FS ensuring food and nutrition security (FNS) for all in manner that does not compromise the

environmental, social and economic bases for generating FNS for the generations to come. In a

sustainable food system (SFS), the essential functions would be maintained and/or enhanced over time

taking into consideration economic, social and environmental assets, and constraints. Apart from

delivering food security for all, a SFS would positively contribute to climate change mitigation and social

justice.

HLPE, 2014; Allen and

Prosperi, 2016; Caron et al.,

2018

TABLE 2 | Classification of food system outcomes and their discourse framingsa.

Discourse framing Food system outcomes/performance criteria

addressed

Concrete outcomes/performance characteristics References

(Sustainable) food (and

nutrition) security (FNS)

FNS, social welfare, environmental security; indirect

and/or unintentional outcomes; nutritional,

environmental, social, and economic outcomes

Food access, availability and utilization, nutrient and

diet, socio-cultural well-being (gender equity, respect

for community rights, etc.), income and employment,

wealth, equity, ecosystem services, ecosystem

stability, waste, and loss reduction, food safety, etc.

Ericksen, 2008; Ingram,

2011; Ingram et al., 2013;

Gustafson et al., 2016;

Zurek et al., 2018; Allen

et al., 2019

FSs and global

environmental change

(GEC)

Potential outcomes of climate change mitigation:

small-scale livelihoods, nutritional outcomes, food

safety, improved pasture quality, and animal health, etc.

Ericksen, 2008; Ingram,

2011; Niles et al., 2017,

2018

Sustainability Sustainable food systems (SFSs) outcomes and

attributes; social and ecological performance

measures; desired outcomes of a SFS vs. outcomes

with unintended negative consequences/unsustainable

outcomes; emergent outcomes of a SFS;

“sustainability space”

FNS, equity, accountability, (climate change) resilience,

biodiversity, stability, health and well-being, community

empowerment, secure livelihoods, agroecological

integrity, food sovereignty, food democracy, etc.

Ostrom, 2009; Whitfield

et al., 2015; Allen and

Prosperi, 2016; Eakin et al.,

2017; Gordon et al., 2017;

Niles et al., 2017, 2018;

Béné et al., 2019

FS

performance/metrics

for FS (sustainability)

assessment

Sustainability outcomes; FS effects: direct and indirect,

intended and unintended; sustainable nutrition security

performance; holistic SFS performance

Ecosystem stability (including (agro)biodiversity, GHG

emissions), resilience, socio-economic benefits and

costs/socio-cultural well-being (fair and just conditions

for food system actors, wealth distribution and equity,

animal welfare), diets and consumption patterns

(including dietary diversity), etc.

Nesheim et al., 2015;

Pelletier, 2015; Allen and

Prosperi, 2016; Gustafson

et al., 2016; Prosperi et al.,

2016; Landert et al., 2017;

Zurek et al., 2018

Resilience Ecological resilience and community resilience;

resilience-based FS sustainability; agroecological

principles and resilience

Enhanced biodiversity and adaptive capacity,

human/community health and well-being,

self-sufficiency and deliberate learning, food security,

human, and ecosystem health

King, 2008; Allen and

Prosperi, 2016; Prosperi

et al., 2016; Schipanski

et al., 2016

Transformation Transformational “wedges” for leveraging FS resilience;

FS outcomes contributing to sustainability, resilience,

and equity; intended outcomes; expected outcomes;

short-term and long-term outcomes

FNS, healthy and nutritious diets, nutritional health and

well-being, reduced waste, increased equity and

justice, promoted community-based socio-economic

development, increased (agro)biodiversity, ecosystems

regeneration, climate change mitigation, social justice,

etc.

Johns et al., 2013;

Schipanski et al., 2016;

Caron et al., 2018; Lindgren

et al., 2018; Vaarst et al.,

2018; Bortoletti and Lomax,

2019; Ruben et al., 2019

aResults of a systematic literature review on FS outcomes performed between November 1st, 2018 and April 24th, 2019 using databases Web of Science (core collection) and

Springerlink. Criteria laid down by the PRISMA method were applied (Moher et al., 2009). The final search string: “food system* outcomes* OR food system* impact* OR food system*

consequence*” as a topic; “food system* OR socio-ecological system* OR agri-food system*” in titles of searched articles. Searched publication years: articles published in English

language between 2008 and April 2019. Eligibility criteria included: presence of FS outcomes (with at least two different dimensions); FSs approach. n = 26.

for an active and healthy life” (FAO, 1996). The definition
addresses four pillars of food security—physical availability of
food, access to food (physical and economic), food utilization
and stability of the food supply (FAO, 2008). However, since

stability is interlinked with availability and access, sometimes
the stability pillar is left out (FAO, 2006; Charlton, 2016).
Concurrent GEC discourse examines the complex interactions
between FSs and GEC. GEC is defined as changes in the
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environment (both biogeophysical and physical) due to natural
causes or human activities (urbanization, deforestation, etc.)
(GECAFS, 2008). Not only does this discourse address the
two-way interactions between FSs and GEC—the interactions
between other components of FSs and GEC as well as the arising
feedbacks are also considered (Ericksen, 2008; Ingram, 2011).
Particular attention is drawn to the interactions between GEC
and food security, with the intent of enhancing food security
without compromising the ecosystem services (Ericksen et al.,
2010; Ingram, 2011). With weather extremes and increasing
temperatures over the past decade the topic of climate change
and its interrelations with the FS gained in importance, both
within and outside the GEC discourse. Likewise, Niles et al.
(2017, 2018) present the FS-climate change interplay and show
the potential for climate change mitigation and adaptation. The
contributions of each of the FS’s components as well as system-
level implications are discussed. Furthermore, some potential
outcomes of mitigation opportunities are outlined (see Table 2).

Sustainability and FSs (Sustainability)
Performance
Although sustainability and FSs performance have been
identified as separate discourses, they will be discussed jointly
due to the fact that the performance assessments attempt to
evaluate the FSs sustainability. FS outcomes hence represent
a vital part of both discourses. Likewise, Allen and Prosperi
(2016) link the notion of sustainability to the outcomes arguing
that sustainability “is about maintaining and/or enhancing
essential functions or outcomes over time, taking into account
environmental, social, and economic constraints and assets.”
Similarly, Eakin et al. (2017) stress that it seems appealing
to define FS sustainability “in terms of maintaining critical
system functions.” The sustainability discourse is laying down
the desired attributes of SFSs. This is done through setting
prerequisites, boundaries or, else, making concrete suggestions,
which can be ultimately used in performance assessments.
Building upon the concept of planetary boundaries, Whitfield
et al. (2015) introduce the concept of multidimensional
sustainability space incorporating the myriad of ecological and
social boundaries acting as “limits of acceptable compromises
for a system.” The concept is closely related to the concept of
resilience—the system’s ability to absorb shocks and maintain
integrity regenerating after a disturbance, which is why resilience
is often listed among the “desired” outcomes of a SFS (Allen
and Prosperi, 2016; Béné et al., 2019). This renders resilience to
a vital part of FSs performance discourse, where it is viewed as
an intrinsic characteristic of the system (Prosperi et al., 2016).
Resilience can be also viewed as an important dimension of FSs
performance, thereby carrying potential for the identification of
variables conducive to ensuring the sustainability of FS outcomes
that can be applied in the assessments (Nesheim et al., 2015;
Prosperi et al., 2016).

Building on the social-ecological systems research (see
Table 1), efforts are made to articulate sustainability performance
using concrete attributes and principles. Likewise, Gordon et al.
(2017) suggest reinforcing sustainability and health outcomes
through improvements in food production and consumption
while enhancing the biosphere outcomes could be accomplished

through FSs “rewiring.” Essentially this conceptualization links
biosphere and health outcomes through the FS differentiating
between multiple levels within food environment—individual,
community, national, and global. This differentiation is also
found in conceptualization by Eakin et al. (2017). Here, however,
it is taken to the next level bridging natural capital, social
welfare, and economic viability, with the evident prominence
of the social dimension. The authors identified five FS
sustainability attributes for streamlining FS activities toward
the “emergent” outcomes: modularity, diversity, innovation,
congruence (including socio-cultural aspects) and transparency
(Eakin et al., 2017).

Another strand of literature offers concrete metrics for
assessing the FSs sustainability performance. For instance,
metrics for assessing sustainable FNS are proposed, with the
holistic character of the offered approach qualifying it for
assessments of the entire FS (Gustafson et al., 2016; Zurek et al.,
2018). While the proposed assessment metrics from Gustafson
et al. (2016) seem to build upon social, ecological and food
security dimensions, the integrated approach offered by Zurek
et al. (2018) adds the economic pillar. The latter assessment
approach proposes a sustainable FNS visualizer. The tool is
based on people, planet and profit approach incorporating
equitable conditions, balanced and sufficient diets, reduced
environmental impacts and competitiveness of the agri-food
business (Zurek et al., 2018). Both assessment approaches
explicitly incorporate social well-being and equity as part of
the assessment and have the potential of revealing synergies
and trade-offs among potential interventions. Furthermore,
Gustafson et al. (2016) included animal welfare as an indicator
in this category—the issue otherwise insufficiently addressed
in the discourses. Finally, combining the variety of existing
assessment approaches Landert et al. (2017) propose a holistic
method for evaluating the sustainability performance of FS
governance. The assessment results display the potential areas
of action in four subthemes: good governance, economic
resilience, environmental integrity, and social well-being
(Landert et al., 2017).

Resilience
The resilience discourse is closely intertwined with the
sustainability narrative and at the same time seems to be
deeply entrenched in the performance discourse, as was
previously described. However, if the previous discourses viewed
resilience rather as a vital system’s characteristic, the present
discourse incorporates it as a central component and, often,
an outcome, which translates into the notion of a resilient
FS (see Table 1). Resilience stands for “the ability of a system
and its component parts to anticipate, absorb, accommodate,
or recover from the effects of a hazardous event in a timely
and efficient manner by ensuring the preservation, restoration,
or improvement of its essential basic structures and functions”
(Allen and Prosperi, 2016). These properties are vital for
ensuring the sustainability of FS outcomes. Often resilience
is linked to agroecology with a distinct community-based
approach (King, 2008; Schipanski et al., 2016). Furthermore,
King (2008) differentiates between ecological and community
resilience and provides an overview of three models of

Frontiers in Sustainable Food Systems | www.frontiersin.org 5 September 2020 | Volume 4 | Article 546167

https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
https://www.frontiersin.org/journals/sustainable-food-systems#articles


Stefanovic et al. Food System Outcomes and Transformation

resilience—engineering resilience, ecological resilience, and
resilience as adaptive capacity. The latter along with the enhanced
socio-ecological links are stressed as crucial FSs attributes
for enduring short-term volatility and withstanding pressures
(Schipanski et al., 2016).

Transformation
This discourse looks at possible transition pathways to SFSs.
Although the vision of a transformed FS as well as the concrete
suggestions varies, certain commonalities stand out. For instance,
community-based approaches underpinned by agroecological
and city-region concepts are offered as a transformation strategy
(King, 2008; Schipanski et al., 2016; Vaarst et al., 2018). These
approaches offer potential for facilitating the transition to a
regenerative and resilient, agrobiodiverse, food secure, equitable
and healthy FS with higher well-being of rural communities
(King, 2008; Schipanski et al., 2016; Vaarst et al., 2018).
Moreover, a stronger focus on the interplay of resilience and
institutions through agroecological approach is put forward
to better address issues like the right and access to natural
resources and ecosystems services (Niles et al., 2017; Vaarst
et al., 2018). Due to the fact that agroecology ties in with
food sovereignty, the issues of equitability and existing power
relations could be simultaneously tackled resulting in positive
implications for agrobiodiversity and FNS (Schipanski et al.,
2016; Vaarst et al., 2018; see concept 9 in Table 2). The next
commonality in the discourse is the presence of resilience
concept, which has been observed in the previous narratives as
well. Transformation discourse, however, incorporates resilience
as one of the transformative principles, or attributes (Niles et al.,
2017; Vaarst et al., 2018; Ruben et al., 2019). Here, an important
differentiation has been made by Vaarst et al. (2018). The authors
stressed various levels of resilience in ecological, institutional
and social realms as well as at individual and populations
level suggesting treating health as resilience. Moreover, multiple
publications emphasize an important contribution to various
levels of resilience including equity, inclusiveness, health, but
also agrobiodiversity and economic growth through a stronger
focus on smallholders and traditional communities (Johns et al.,
2013; Schipanski et al., 2016; Niles et al., 2017). The latter
is intertwined with addressing the rural-urban links through
the renaissance of rural territories (Caron et al., 2018). This
should enhance the inclusiveness aspect and improve FNS,
while enhancing environmental protection, social welfare and
economic growth (Johns et al., 2013; Caron et al., 2018; Vaarst
et al., 2018). Simultaneously, contribution to at least seven goals
of the 2030 Agenda might be achieved (Caron et al., 2018).
Another important leverage point for the transformation is seen
through the adoption of sustainable consumption patterns. This
could bring in far-reaching effects benefiting health and all the
sustainability dimensions (Gordon et al., 2017; Caron et al.,
2018; Lindgren et al., 2018). Finally, collaborative policymaking
and governance for SFSs is vital (Bortoletti and Lomax, 2019).
It should be based on a systems approach, a long-term
outlook and the emphasis on outcomes as a starting point of
transformation (Bortoletti and Lomax, 2019).

DISCUSSION

To optimize their performance and balance the outcomes,
current FSs need to be transformed. A SFS should provide
FNS for all while ensuring socio-cultural well-being within the
planetary boundaries. This is a challenging endeavor, not least
due to the existing feedbacks and trade-offs. This mini-review
identified six FS outcomes discourses seeking to uncover their
potential for FSs transformation. All discourses emphasize a
vital role of systems approach, stressing the importance of
existing interactions, feedback mechanisms and potential trade-
offs. This should necessarily find reflection in transformation
strategies. The FNS and GEC discourses bring forward the FNS
as a principal FS outcome while addressing the interactions
with GEC and the related environmental security outcomes.
Sustainability and FSs performance discourses lay down specific
properties and attributes making up a set of “desired” outcomes
of SFSs. Moreover, quite promising multidimensional indicators
and holistic assessment tools are suggested. However, the focus is
placed onmeasuring sustainability using quantifiable parameters.
The eponymous discourse addresses resilience as a property or
an outcome of SFSs often linking it to agroecology. Resilience,
however, is present in other discourses as well suggesting that it
should deserve a closer consideration for the transformation. As
an intrinsic system’s characteristic and a transformative principle,
resilience bears potential for leveraging the “intended” outcomes.
Here, agroecological and city-region approaches could unlock
potential of a truly systemic approach to FS outcomes. A focus on
smallholders and rural communities allows these approaches to
activate synergetic outcomes. Coupled with dietary changes, this
could bring in a multitude of “desired” outcomes simultaneously
achieving several SDGs.

CONCLUSION

FS outcomes could act as a transformation gate capable of
aligning FSs with the 2030 Agenda. The mini-review uncovered
some important interactions between the FS outcomes discourses
suggesting that for a successful transformation, it would be
essential to treat outcomes systemically. Important leverage
points for transforming FSs could be found in strengthening
rural-urban links, a stronger emphasis on smallholders and rural
communities as well as dietary shifts. Agroecology and city-
region approaches with their essential contributions in these
realms might act as potential facilitators of transformation. A
few points, however, deserve more attention. First, socio-cultural
appropriateness of dietary shifts should not be neglected since
it might impose significant challenges to transformation efforts.
In terms of assessing the FSs performance, the technocratic
character of existing assessment frameworks might not allow for
a truly systemic and inclusive approach to FSs transformation.
Having certain descriptive performance attributes could help
to fully grasp the complexity of FSs performance, owing to its
holistic character. At the same time, inclusiveness of various
stakeholders in transformation strategies will be better addressed
allowing for reaping the benefits of traditional knowledge and
genuinely sustainable practices.
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