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More and more people live in cities. In recent decades, this, combined with rural aban-
donment, has resulted in increased land ownership concentration and land grabbing [1–4],
with an increase in agricultural intensification [5,6]. This process is leading to an increas-
ingly polarized landscape between abandonment of traditional farming activities and
highly intensive agriculture lands. Rural land abandonment is motivated mainly by socio-
cultural factors, such as population aging and migration patterns from rural to urban
areas [7]. Land abandonment has been described as a complex process with implications
at ecological and socio-cultural levels [8]. Primarily, it can support ecological restoration,
increase carbon storage or improve habitat quality. However, at social and cultural levels,
it can endanger local ecological knowledge, cultural heritage, local identity and can nega-
tively impact rural livelihoods through the loss of agricultural and forest products. On the
other hand, highly intense agricultural farming systems are formed by large monocrops,
which are extremely simplified systems, very often combined with the application of high
rates of pesticides, the plantation of genetically modified species, and the removal of all
kinds of wild biological diversity. A similar process has been observed in terms of livestock,
with an increase in intensification in farming systems and the appearance of highly intense
facilities (i.e., factory farms) [9], to the detriment of the extensive farming systems, which
are less economically profitable but have a stronger link to the territory and integration
within the available natural resources [10]. This has resulted in trade-offs with different
ecosystem services [5,11–14] due to the prioritization of provisioning services (such as food)
at the detriment of other supporting, regulating and cultural services. In addition, agri-
cultural intensification is currently threatening the maintenance of traditional indigenous
and peasant farming, whose practices have been proven to be beneficial for building up
resilient agroecosystems that sustain both ecosystems and societal well-being [15]. This has
led, ultimately, to the loss of the connection of people with nature [16,17].

The loss of human–nature connectedness in Western and urbanized societies has one
of its paradigmatic examples in the commodification of food, which takes place in a context
of an increasingly complex [18,19] and highly vulnerable [20–22] globalized food system.
Therefore, it is clear that a transformation of the agri-food system is urgently needed [23].

In this SI, we have collected eleven studies assessing, using a diversity of approaches,
how human–nature connectedness can be recovered through agriculture. Many of them
are focused on the application of a systemic approach, by considering a set of sustainable
agricultural practices, whereas some are focused on studying what management practices
can be applied in agricultural systems in order to reconnect people with nature. One article
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addresses principles of good governance to create inclusive and integrative processes that
support healthy communities and resilient ecosystems, whereas another one is focused on
the consumer’s side in order to foster societal transformation.

Integrating Natural and Social Considerations for the Transformation of Agri-Food Systems

To transform agri-food systems, alternative frameworks, approaches and method-
ologies are needed. A long-standing framework such agroecology [24] seems to be one
of the most suitable methods to include both the ecological and the social dimensions of
agri-food systems [25,26] and eventually to contribute to agri-food system change [27]. In
this SI, different contributions include agroecology as a framework for the transition toward
more sustainable agri-food systems (e.g., [28–31]). However, so far, in the Global North,
the majority of the proposed frameworks have been based on applying incremental or
reformative practices (e.g., sustainable intensification, sustainable agriculture, conservation
agriculture, or integrated pest management) [32], whereas agroecology has been more
frequently applied in countries of the Global South [33].

Nevertheless, embracing a new framework is not sufficient to transform the agri-
food system. This has to be accompanied by the combination of a set of social research
methods and approaches that lead to transformative change in the agricultural systems
for sustainability. Thus, in this SI, alternative approaches have been employed, such as
conservation biology [34], nature’s contribution to people [35], ecosystem services [36,37]
and multi-actor authorship approaches [29], which go beyond the biophysical analysis
by considering socio-cultural aspects under a more systemic perspective. Most of these
approaches imply a broadening in the scale of the study while incorporating knowledge,
perceptions, preferences and values from local stakeholders. While typically, agricultural
studies are focused at the plot level, embracing these new approaches leads to a broadening
of the scale, especially to farm or landscape scales [29,31,35,37–39], and to a lesser extent to
regional or foodshed [40] or to country scales [34].

These approaches incorporate methodologies from social sciences that are not usually
included in agricultural studies. Thus, many of the studies used questionnaires as their
main data source, although acquisition was different depending on the purposes and
specificities of the study. For instance, Schwartz et al. [36] used GIS software to develop a
participatory mapping exercise, Murillo-López et al. [35] used semi-structured interviews
to collect qualitative data, whereas Chen et al. [39] and Gugerell et al. [38] developed ques-
tionnaires and interviews for quantitative analysis to evaluate farmers’ ecological cognition
and different proximities, respectively. However, other studies required mixed complex
methods incorporating agroecology and involving multi-actor, agricultural knowledge,
and innovation systems [29,37]. Besides these innovative approaches, there are others
not included in this SI that can also be used or combined with those mentioned. For in-
stance, very often, agroecology is combined with the use of participatory research methods,
such as participatory action research [41], and on the other hand, over the last few years,
citizen-science methods have become an emerging topic in sustainable agriculture [42].

Therefore, the application of systemic frameworks comprising a set of approaches
and methods covering the socio-ecological dimensions of agriculture would address the
study of human–nature connectedness in agricultural systems. However, this would imply
the inclusion of methods that are more commonly used in social sciences and ecology.
Therefore, we think that future studies on agriculture should focus on a more effective
integration of social considerations.

Transdisciplinarity as a Driver of Policy Changes and Sustainability Learning in Agri-Food Systems

In addition to the above-mentioned academic efforts, there is growing acceptance that
sustainability transitions also require transdisciplinary work schemes to encourage changes
in institutional practices and individual behaviors to progress towards the implementation
of a sustainable agri-food system (e.g., [43]). Transdisciplinary work schemes aim to address
sustainability challenges by integrating knowledge from various scientific and societal
bodies of knowledge [44] through co-learning and knowledge co-production processes [45].
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In doing so, scientists from many disciplines (e.g., ecology, agriculture, sociology, and
anthropology) and non-scientists (e.g., decision makers, technicians, farmers, and local
communities) work together to find evidence-based solutions to deal with policy needs
and societal concerns in the field of sustainability. The conceptual basis of transdisciplinary
science recognizes that research questions and solutions are framed in policy and societal
contexts to provide realistic and context-specific pathways to help the policy community
and social actors progress towards a sustainable future [46]. On this basis, transdisciplinary
work schemes create methodological tools through which scientists can adopt a more active
role and produce mission-oriented research and innovation to help agricultural systems
transit towards sustainability [47]. Therefore, they can be considered a means for scientific
knowledge to be a driver of societal learning and policy changes while facilitating a culture
of shared responsibility for sustainability among the public, academia, private sectors,
and consumers to advance towards sustainability [48]. Even though transdisciplinary
research has been gradually increasing in multiple areas of sustainable governance such
as water, forests, and even agriculture [49,50], more studies from local to global scales
are needed to foster people’s awareness of our dependence on nature and to collectively
support a real transformative (r)evolution of the agri-food system towards sustainability.
In this SI, some studies contribute to progress in this direction by providing successful
multi-actor initiatives that show how collaborative work at different scales can generate
positive impacts to reorientate agri-food systems towards sustainability [30,31].

Shifting the Paradigm in the Research on Agriculture

The need for a reconnection of people with nature implies a shift in the paradigm
that places the agricultural system within nature and its ecological boundaries. For that
purpose, sustainable production and consumption should be the starting point to develop
agricultural and societal transformation pathways (Figure 1). As the articles presented in
this SI show, pathways toward sustainability can be based on scientific evidence acquired
through the application of systemic frameworks, including new socio-ecological approaches
and socio-cultural methodologies. In addition, inclusive governance approaches will be
needed in order to provide suitable conditions for developing sustainable transformative
transitions (Figure 1).

We have identified some specific aspects that, in our opinion, should be changed in
agricultural research as part of this paradigm shift:

• From “crops” to “agroecosystems”. Reducing the consideration of agricultural systems
to just crops implies treating food only as a commodity, and therefore, to something
that can be easily displaced far from its place of origin. On the contrary, when
looking at crops within agroecosystems, it is acknowledged that food—a provisioning
service—is produced through complex socio-ecological relationships, and therefore,
its production has an impact on many different ecosystem services (e.g., soil fertility,
biodiversity, climate regulation, and culture). Thereby, recognizing agri-food systems
as coupled human–environment systems would support enhanced sustainability
outcomes from agroecosystems.

• From the “plot” to the “landscape” vision of a “farm”. The scale of a plot does not
include the many ecological relationships that are taking place at the landscape level.
A farm should be managed as a whole, as a habitat, instead of being perceived as a
set of plots that can be managed separately. Future research should be focused on the
farm level, in order to capture different socio-ecological impacts. In addition, this scale
may make the multiple human–nature connections that these areas provide visible.

• From “agriculture” to “(agri) food systems”. Agriculture is just one part of the whole
agri-food system. By tackling only one side of the system we are avoiding the con-
sumption side as well as the socio-cultural aspects of food production. In order to
achieve sustainability, it will be mandatory to consider the multiple dimensions of
agri-food systems, as well as the telecouplings associated with them.
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• From “food as a commodity” to a sustainable food system of “landscape products”.
The study of agri-food systems is more than just studying the interactions along
the supply chain or the food network. It should also imply the study of the social–
ecological conditions and the non-chain actors in the areas of production. In this sense,
the incorporation of landscape products as a way to consider food from multiple
(ecological, social, and economic) dimensions will promote more resilient social–
ecological systems [51].

• From the “social”, “ecological” or “agronomic” perspectives to the “transdisciplinar-
ity” vision. Agri-food systems should be addressed by people with different epis-
temologies, backgrounds and perspectives, tackling it as a complex system with
multiple ramifications and interlinkages, which requires the alignment of scientific
advances, policy needs, and societal concerns at different scales to transit collectively
towards sustainability.

• From the “top-down/hierarchical and sectoral decision-making”, to the “inclusive
and integrative governance”. So far, traditional governance approaches based on top-
down models and sectoral policies across different scales have not necessarily resulted
in positive outcomes for sustainability. The active participation of stakeholders and
local communities in governance systems is increasingly recognized as crucial to
strengthening the links between governmental and non-governmental institutions to:
(1) facilitate social learning processes that encourage building understanding and trust
in the sustainability framework, and (2) promote the policy community and the rest of
society to act as agents of change to advance together towards sustainability. Moreover,
the articulation of institutional efforts at multiple scales and sectors is pivotal in
developing coherent policies and actions that support biodiversity conservation and
human well-being. By implementing inclusive and integrative governance approaches
it would be possible to develop the policy and social changes needed to implement
sustainable transformative transitions in agri-food systems.

Figure 1. A shift in the paradigm is needed to reconnect people with nature. The new paradigm uses
sustainable production and consumption as the starting points to develop a transformative transition
to an agri-food system within nature. To achieve that, a policy transformation based on inclusive
and integrative governance approaches is needed, enabling conditions for fostering human-nature
connectedness, and eventually, for developing sustainable transitions.
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Our planet is in a state of emergency. Agri-food systems can worsen the problem
(e.g., by emitting greenhouse gasses or contributing to the decrease in biodiversity) or can
be part of the solution, by mitigating (e.g., soil organic carbon sequestration, reducing
the emission of greenhouse gasses or fostering biodiversity) and adapting (e.g., resilient
agroecosystems and food networks) to climate change. There is wide consensus that the
current globalized agri-food system is contributing to worsening the social–ecological
planetary emergency, and that transformative solutions are urgently needed. We encourage
researchers in agriculture to adopt the aforementioned paradigm shift and to develop
transformative studies so that we can all contribute to creating agri-food systems within
the planetary boundaries.
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