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Abstract
This research aims to identify zones of friction and zones of traction to the upscaling of Syntropic
Agriculture (SA) in Portugal. SA is a branch of complex agroforestry systems 1that translates ecological
succession into farming systems. This can result in nature regeneration and holistic human-nature
relations, in opposition to conventional agricultural systems. However, the transformative nature of SA
raises scalability issues, which in addition to a lack of research into the drivers and barriers to upscaling
transformative agriculture, has led to the relevance to investigate the opportunities of, and barriers to, SA.
The central question in this research was therefore ‘what are the key challenges and opportunities to
upscale SA?’, supported by three sub research questions related to the three spheres of transformation.
The political, personal, and practical sphere, operate across the zones of friction and traction (Gosnell et
al., 2019; O’Brien and Synga, 2013). This theory guided the interviews and observations, together with
an operationalization of scalability in agriculture (Wigboldus and Leeuwis, 2013).
My research regarding the personal sphere brought to light that farmers regain a sense of purpose by
employing SA, and their main motivation is the joy that comes with SA its main principles of
unconditional love and cooperation with nature. On the contrary, I found that the elements from the
political sphere pose barriers, including a lack of support such as subsidies going in the wrong directions.
To counterbalance this, results from the practical sphere showed that the ecological benefits that SA leads
to, increases farmers their willingness to employ and spread SA.
Hence, the main findings led to the following discussion and conclusions: firstly, SA has the potential to
foster human wellbeing, due to its better farming conditions, integration in nature, and more symbiotic
human-nature relations. This leads to a positive feedback loop, motivating farmers to continue farming
for nature. Yet, the contradictions of syntropic farming systems with hegemonic political and economic
monoculture centred paradigms2, remain an important barrier for SA to upscale.

1

Complex agroforestry is defined as forest structures planted and managed by farmers for the production of various forest and
agricultural products on the same piece of land (de Foresta and Michon, l996)
2 A framework, model, or pattern used to formulate generalizations and theories based on shared assumptions, concepts,
questions, methods, practices, and values that structure inquiry (Bell, 2013)
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1. Introduction
Problem statement and knowledge gap
Whilst at present the most predominant anthropogenic use of land is agriculture, covering about 39
percent of the Earth’s terrestrial surface (Andrade et al., 2020b), it has driven almost 90 percent of global
deforestation, and a loss of 420 million hectares of forest since 1990 (Utkina, 2021). Furthermore, almost
90 percent of terrestrial vertebrate species might lose their habitat by 2050 as a cause of nature loss in
exchange for agricultural land (Williams et al., 2020).
The increase in food production during the later half of the twentieth century that saved world hunger,
was mainly due to scientific advances and technological innovation, including the use of fertilizer and
pesticides, new plant varieties and the expansion of agricultural land mainly consisting of monocultures
(Gliessmann, 2015). These more efficient inputs such as fertilizers and pesticides, and a simplification of
the food production system, led to what can be called industrial agriculture. The abundance of food that
has come with it and the never emptied shelves in supermarkets, have made people uncritical about how
food comes to be and desensitized us from food related issues (Gliessmann, 2015).
Conventional agriculture, or industrial agriculture, has been linked with numerous processes of global
environmental degradation, among which land use changes related to deforestation (Utkina, 2021),
biodiversity loss (Williams et al., 2020), desertification, soil erosion, and climate change (Thornton and
Herrero, 2014; Reganold et al., 1987). Soils provide the basis of food production, are a critical global
resource, store organic carbon, and store and filter our water (Evans et al., 2020). The pressure on soils is
unfortunately increasing with an increasing amount of land being converted into cultivable land, treated
with conventional plough-based agriculture (FAO, 2015). In order to prevent more land degradation and
to regenerate the land that has been damaged, we ought to question ourselves what a sustainable and
climate-resilient food system should look like, and how this transition may be facilitated (Day and Cramer,
2021; Gosnell et al., 2019). Organisations such as the FAO have in recent decades put more emphasis on
climate-smart agriculture, sustainable crop production intensification and conservation agriculture, which
are largely technology driven (Andrade et al., 2020b). Yet, humanly used resources such as agriculture,
are embedded in complex social-ecological systems, requiring solutions and research coming from a
combination of social and ecological approaches (Ostrom, 2009). Andrade et al. (2020b) advocate likewise
for agricultural innovation to shift emphasis from technology to knowledge-intensive regenerative
agricultural systems (UNCTAD, 2009).
The potential of agroecology has recently been addressed in a study published by the FAO and Biovision
(Leippert et al., 2020), which shows that agroecology could play ‘a vital role in achieving global food
security and nutrition while reducing mounting pressures on natural resources. Agroecology is an
integrated farming approach, that emphasises human-nature relationships fostering a greater balance
among economic, social, and environmental goals (Petrosillo et al., 2015). It integrates interactions among
plants, animals, insects, soil, soil life, the environmental conditions and management action, and beyond
the bounds of that, the impact of farming on wider environmental concerns (Gliessman, 2015). This
stems from traditional farming systems that had, and have, ecologically based strategies for agricultural
production. The agroecology movement can be traced back to 1960s, until when it was mainly a scientific
discipline. After the 1960s, agroecology became an environmental movement going against industrial
agriculture. From the 1980s on it emerged as an agricultural practice that often intertwines with
movements. The approach has, over the course of time, shifted from the plot to the field, to the farm,
and agroecosystems, and now sometimes covers the whole food system (Wezel et al., 2009). Optimizing
productivity on a long term by balancing outputs with inputs, has been the management strategy of
agroecosystems by rural inhabitants of tropical and subtropical regions for centuries (Gliessman et al.,
1981).
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Within food production systems that are based on agroecology, productivity targets are aimed for by
means of natural succession and the regeneration of native ecosystems (Andrade et al., 2019c). Among
the different types of agroecology is Syntropic Agriculture (SA), the focus of this research. SA is a type
of agroforestry that blends scientific and traditional knowledge and is based on the philosophy that
humankind and nature are integrated and interdependent (Andrada et al., 2020b). Andrade et al., (2020b)
point to the transformative nature of SA and propose it as a win-win solution as it enhances ecological
and economic resilience. Transformability is the capacity to evolve a new fundamental way of living by
creating untried beginnings, when existing economic, social, and ecological conditions are unsustainable
(Westley et al., 2011). Following ecological succession, SA provides for higher plant diversity and
stratification of vegetation, while replenishing soil nutrients and the capacity to retain moisture (Andrade
et al., 2020b). The term ‘syntropy’ refers to the concentration and accumulation of energy, resulting in
differentiation and complexity of biological organisation structures (Di Corpo and Vannini, 2011).
According to Fantappiè (1941), syntropy governs the biological world, making that ‘life feeds on negative
entropy’ (Schrödinger, 1944).
SA originates from the tropics, which might give the impression that it would only suit in the tropics.
SA or other agroforestry systems are often thought to not work in Mediterranean or temperate climates
because these systems would be too slow to meet higher productivity demands (Ruff, 2018). However,
Ernst Götsch, founder of SA, thinks about this differently, he argues that it is about combining the right
species with observation and management. By mimicking the natural processes and following their rules,
more energy will be generated than is invested (Ruff, 2018). Based on the philosophy that agricultural
conditions should be shaped according to the needs of the plant, SA provides an attempt at harmonizing
agricultural activities with natural processes of life (Götsch, 1994). With that, it aims to overcome the
paradox between environmental conservation and food production, because it has the ability to turn
abandoned and/or degraded soils into highly productive and diverse agroforests within a time frame of 5
to 8 years. In addition, expenses are low as little to no fertilizers, pesticides and herbicides are used
(Götsch, 1994).
However, due to the transformative nature of this type of agriculture, challenges arise around the
scalability (Andrade et al., 2020). The challenges regard the possibilities to expand, replicate, adapt to
other environments and to reach a greater number of people (Linn, 2012). Scaling up SA requires changes
that go further than incremental changes and align with broader process of innovation and learning (Linn,
2012). Large-scale agriculture transformations thus require, many transformations, influenced by nonlinear, messy, non-aligned, social, economic, and political processes (Anderson et al., 2021).
Within this field of upscaling transformative agriculture, there is a lack of research into the drivers and
barriers (Anderson et al., 2021). According to Petrosillo et al. (2015) the majority of social-ecological
systems’ functions and structures are determined by human perceptions, interactions, and behaviours.
Dimensions of influence on transformation such as belief systems, emotions, values, structures of
meaning-making, worldviews, and consciousness more generally, have been paid little attention, in
opposition to material influences such as policies, finances, and technologies (Gosnell et al., 2019). Gosnell
et al. (2019) advocate for more interdisciplinary research on the processes of social-ecological
transformation, that can further elucidate links between perceptions on sustainability and changes in
farming behaviour.
For these reasons, I will aspire with this research to investigate the broader understanding of upscaling
transformative agriculture, by unfolding the processes of, and the barriers to, SA. This could bring insights
into factors that facilitate and support transformative agriculture and allow me to frame the possibilities
and concerns for the upscaling of SA.
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Research objective(s) and research questions
Agricultural transitions require innovations in policies as well as behavioural change, which lead to
sustainability throughout the entire agricultural system. To harness the potential, it is therefore very
important to understand the driving forces motivating transformation in agriculture (Petrosillo et al.,
2015). The conceptual framework given by Gosnell et al. (2019) identifies that there are zones of ‘friction’
and zones of ‘traction’ to the processes of socioecological transformation. These processes take place in
personal, political, and practical spheres (O’Brien and Synga, 2013). The framework serves as a tool to
explore key areas or factors that facilitate and hinder the road to, and the sustaining of, a SA system. The
findings may be valuable for strategies that aim to aid the regenerative agriculture transition.
Sources of traction and friction can be economic, social, ecological, and psychological factors, and
influence the process of transformation. Therefore, the research explores the practical, political, and
personal spheres (O’Brien and Synga, 2013), enhancing (zones of traction) or constraining (zones of
friction) SA development. This serves the research aim, which is finding barriers and drivers to the
upscaling of, and transitioning to, SA, leading to the following main research question:

What are the key challenges and opportunities to upscale SA?
The research is performed in Portugal. A country that is characterised by rainfall decline and a great
extensification of agricultural utilization, with yet a decline in arable land due to unsustainable land use
(Carvalho and Laurenço, 2014). SA is spreading here currently, next to other types of regenerative
agricultures (Andrade et al., 2020b).
The main question is broken down into multiple sub-research questions, based on the three spheres of
transformation. I start with the practical sphere, continue with the political structures and -systems sphere,
and end with the personal sphere. This guided me in gathering information about the how, why and the
where (O’Brien and Sygna, 2013), allowing me to elucidate links between internal and external incentives
that lead to transformations. The first question regards the personal sphere, after which comes the political
sphere, and finally the practical sphere is addressed. The elements that are used in the questions are drawn
from figure 1, a framework given by Gosnell et al. (2019).
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Figure 1: Zones of friction and traction among the spheres of transformation (Gosnell et al., 2019)

The first question is about the individual and collective beliefs, values and worldviews that lead to different
ways of understanding and interacting with the world.
1. How are the worldviews, values and perspectives of farmers shaped about syntropic farmers in
Portugal?
Subsequently, the political sphere:
2. What are enabling or disabling political and economic conditions/structures to SA in Portugal?
Lastly in reference to the practical sphere:
3. What environmental conditions, social dynamics and economic factors in Portugal aid or
constrain SA?
By touching upon all the three spheres, leverage points in support of transformation can be identified
while recognizing important interactions among the three spheres. The interactions may pose the most
important challenges and hence also the greatest potential to generating agricultural transformation.
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2. Theoretical framework
My research is built on the fundamental interconnectedness of food production and nature conservation.
To aid movements that aim to establish more symbiotic relationships among human resource use and
nature conservation, it is vital to understand transformative agriculture and the key challenges and
opportunities to it. This is why the theory and debate around transformative agriculture is presented in
the following section. After this I explain the conceptual framework given by Gosnell et al. (2019) that
identifies that there are zones of friction and zones of traction when it comes to transition processes. By
means of the explanation of transformative agriculture, the foundation and direction of the research is
established. This means that the theories and definitions of transformative agriculture are a way of
approaching the topic, the study and study design in general. The conceptual framework of zones of
friction and traction, with the three spheres, is more so used for the data collection, by means of an
operationalization of the most important concepts. Lastly, this section will end with an explanation of
what SA is. This is useful for the reader to understand what the research is about and where the data
collection comes from.

The scalability of transformation and transformation leading to scalability
In a way, transformation implies large-scale changes and large-scale changes imply transformation.
However, due to the fuzziness of both concepts I will clarify the relationship among both concepts in
this part and explain the relevance for my thesis.
Scalability or upscaling implies replicating of processes that add value along their way (Wigboldus and
Leeuwis, 2013). According to Wigboldus and Leeuwis (2013) it can imply transitions, institutionalisation,
integration, evolution, incorporation, development, transformation. In other words, it is an ‘upgrade’ of
the previous level. It can be compared to generative reproduction, meaning that it not only implies the
reproduction of attributes but meanwhile leads to new attributes. In nature, scaling processes are common
processes, implying that for upscaling efforts and intervention, it is important to understand the relation
with other on-going scaling processes that are not (directly) affected through intervention. In this
particular case it is for example important to take into consideration external processes of influence on
the object of scale (SA). An example would be climate change and increased droughts, or societal changes
in dietary preferences.
Transformation or transformational change is defined by the IPCC (2012) as “fundamental qualitative
change. that often involves a change in paradigm and may include shifts in perception and meaning,
changes in underlying norms and values, reconfiguration of social networks and patterns of interaction,
changes in power structures, and the introduction of new institutional arrangements and regulatory
frameworks” (IPCC, 2012, p. 436). Furthermore, it is according to Termeer et al. (2017) often associated
with change that is truly new, revolutionary, fundamental (in-depth), large scale (the entire system), and
relatively quick. Transformability is the capacity to evolve a new fundamental way of living by creating
untried beginnings, when existing economic, social, and ecological conditions are unsustainable (Westley
et al., 2011).
To avoid dangerous climate change impacts, it is widely recognized that there is a need for more than
innovative technologies, better management, or improved policies. A more comprehensive and largescale approach to transformation is called for that induces changes in political, economic, and social
structures (O’Brien and Sygna, 2013). Beddoe et al. (2009) refer to it as an integrated regime shift that
needs to go alongside changing institutions, worldviews, and technologies all together. Dinesh et al.
(2021) advocate for something similar: a system innovation. This points to comprehensive and coevolving innovations that go beyond the bounds of incremental changes and aim at radical
reconfiguration. In their research into transformative food systems (Dinesh et al., 2021) is explained how
these require a multitude of actions coming from different disciplinary angles.
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Transitions
Transitions require transition arena’s, with room for long-term reflection and prolonged
experimentation. When it comes to sustainable agriculture, it all boils down to an evolving network made
up of a variety of projects, stakeholders, and interventions, that share the endeavour to realise a transition
of the agro-food system. The conceptualisation of transition processes also points to a need for new forms
of governance, next to an interest in the influence of small or incremental changes that can eventually
lead and result in transformative changes of large systems (Geels and Raven, 2006). Furthermore, one of
the essential parts of scalable transitions and transformations to global sustainability is the transformation
of human behaviour. A growing amount of literature is discussing the cultural and individual dimensions
of sustainable behaviour, including the psychological barriers (Swim et al., 2011; Gifford, 2011).
In addition, scholars highlight the value of individual and collective (organisations, governments, schools,
universities, etcetera.) knowledge systems to scalability of transformative agriculture (Barret et al., 2020;
Dinesh et al. 2021). Knowledge systems transformation include many different players, who create,
transmit, transform, and store knowledge (Foray, 1997). Moreover, they are a part of innovation systems,
in the way that they play a role in resource exchange for innovation and the creation of new technologies
and practices (Dinesh et al., 2021). Knowledge development by means of agricultural research and
development is, however, often focused on incremental as opposed to transformative change. Therefore,
Dinesh et al. (2021) emphasises the opportunity of more research and development that can accelerate
transformation in food systems. What matters for the stimulation of novel approaches, is for knowledge
and innovation systems to be inclusive of stakeholders within food systems, including consumers, farmers,
youth, and women (Dinesh et a., 2021). Also, new knowledge and innovation systems need not to only
introduce new areas but also to address underlying unsustainable structures in food systems (Conti et al.,
2021).
The scalability of transformative sustainable agroecosystems requires emphasis on positive influence of
biodiversification and ecological processes, next to the reconceptualization of the identity of the ‘farmer’
(Ollivier et al., 2018). When researching sustainable transitions, it is important to consider the interactions
among technical innovations, the type and structure of socioeconomic system, and ecosystem services
and functions at multiple levels (Ollivier et al., 2018). There has not been much research into broad and
systemic transitions in the field of agroecology as they have mostly focused on the farm-scale. In the
following section the framework on zones of friction and zones of traction (Gosnell et al., 2019), and the
three spheres of transformation (O’Brien and Sygna, 2013), that I deem a useful tool for assessing
transformation at the farm level, is explained.

The conceptual framework
Zones of friction and zones of traction and the three spheres of transformation (Gosnell et al.,
2019; O’Brien and Sygna, 2013).
According to the FAO (2018), scaling up agroecological approaches is in line with the transformative
ambitions of the sustainable development goals agenda, and will help countries in meeting their
commitments. However, within research concerning transformation to, and upscaling of regenerative
agriculture, there has thus far been a lack of focus on the processes that draw people to it, and that keeps
people devoted to sustaining the paradigm shift in their farm and personal life. Macy and Johnstone (2012)
refer to this as the crucial yet understudied ‘middle bit’, indicating the interplay between perception and
awareness on the one side and the nonmaterial subjective on the other side: a change in behaviour.
According to Gosnell et al., (2019), the transition to regenerative agriculture requires more than a set of
sustainable farming practices that are supported by technical, political, and educational innovation. It
needs an understanding of the nonmaterial, subjective factors related to values, identity, culture, emotion,
and ethics that operate on many different scales.
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Gosnell et al. (2019) provide a conceptual framework for research into aspects that either facilitate or
challenge the transition process. The so called “zones of friction and traction” are drawn from a theory
provided by Head et al. (2013), and are applied to the interconnected personal, practical, and political
spheres of transformation (O’Brien and Sygna, 2013). The combination of the theory on the spheres of
transformation and the zones of friction and traction, provides a synthesized tool for understanding
transformations towards sustainability. As presented in figure 1, the zones of friction and traction move
around all the different spheres and lead to transformation, or a move away from transformation. Within
these spheres, zones of friction and zones of traction can be identified, which may offer promise or
concern for reproduction of SA systems.

Figure 1: Zones of friction and traction among the spheres of transformation (Gosnell et al., 2019)

Zones of friction can be seen as pathways of resistance, or pathways that constraint sustainable practices
(Head et al, 2013). It refers to norms, habits and practices that do not align with attitudes and practices
that enable lower resource use (Gosnell et al., 2019). An example of a pathway that constraints sustainable
practices is the current prices of taking an airplane in comparison to taking public transportations across
borders. In general, higher prices for public transportation demotivates people to choose this, over a
cheaper and faster flight.
Zones of traction are facilitators and enablers of sustainable behaviour and practices. This primarily occurs
where environmentally friendly practices are in line with norms, values, dispositions, material conditions
and everyday practices (Gosnell et al., 2019). Gibson et al. (2013) refers to traction as periods of
deroutinization, meaning: moments of crisis or transition in which flows and interactions can be
reconfigured, shattered, and reassessed to be in accordance with changing conditions, self-reflection
perspectives, or changed and present beliefs. For example, impactful economic- and environmental
change, or moments of births and deaths, that give rise to new changed behaviours. Improvements and
changes that emerge at these moments are most likely to be maintained (Gosnell, et al., 2019).
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However, figure 2 does not say anything about the ordering of the three spheres. Below is a chart, taken
from Sharma (2007), that displays the three spheres, and their interrelatedness by means of the ordering
(O’Brien and Sygna, 2013). The ordering is important because it distinguishes the three spheres. The
practical sphere is at the core because this refers to the behaviours and technical solutions, in other words;
the ‘outcome’. The political sphere refers to the socioecological systems and structures that facilitate for
transformations in the practical sphere (O’Brien and Sygna, 2013). The personal sphere encompasses
individual and collective beliefs, values, and worldviews, shaping views on the systems and structures
from the political sphere, and influencing the practical sphere by considering certain solutions as
“possible” (O’Brien and Sygna, 2013).

Figure 2 The practical, political, and personal spheres (Sharma, 2007)

The personal sphere
Someone’s worldview encompasses deeply held beliefs about reality, and this shapes and influences how
people act and think (Valk et al., 2011). It is also said that someone’s life and someone’s experiences in
life shapes your worldview, which means that changing the context of a person’s life, could alter the
development of worldviews (Luthans and Avolio, 2003). This implies that it is not only changes in the
personal sphere that may influence the practical sphere, but that there is a continuous interaction among
the three spheres. According to Gosnell et al. (2019), the personal sphere is particularly important to
understand considering the influence it has on the practical and political sphere. Changes here lead to
different ways of seeing and believing, which trickles down to the practical sphere.
Findings from the research performed by Gosnell et al., (2019) illustrate that deeply held values and
emotions interact with worldviews, mental models, and cultural norms by means of transformational
learning experiences. Additionally, behavioural change evolves and is sustained from positive feedbacks
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involving connections with nature, an ever-expanding worldview, and a sense of well-being (Gosnell et
al., 2019).
To understand the worldviews, values, and beliefs, both collective and individual, of syntropic farmers,
in-depth interviews are performed. Discovering what beliefs and worldviews farmers hold, and whether
they encourage or hinder them in their syntropic farming behaviour, can lead to an understanding of
their relationship with nature. This helped explaining why certain strategies are preferred for practical
transformations and can be valuable knowledge for upscaling SA.
The political sphere
Structures of power and vested interests create path-dependency and lock-in situations, which make that
sustainability transitions are highly political (Dinesh et al., 2021) This sphere represents systems and
structures that enable and constrict practical transformations, including legal, economic, political, social,
and cultural systems (O’Brien and Sygna, 2013). Moreover, it involves management of socioecological
systems such as agriculture, being it very important that matters such as the global climate crisis are
addressed in politics by means of effective supportive policies.
Since the beginning of environmentalism starting in the 1970s, problems associated with intensive
agriculture have pushed governments and government agencies to reconsider the role of agriculture in
today’s society (Burton, 2004). It led to restructuring the subsidy systems and tax systems, aimed at moving
farmers away form reliance on industrial agriculture towards a diversification in the roles that farmers take
upon, such as becoming foresters, shopkeepers, nature conservers, leisure providers, and public custodians
of the countryside (Burton, 2004). However, these attempts have often failed, and are often still failing
due to either economic factors, structural factors such as market access and infrastructure, or lack of skills
and motivation. In addition, it is becoming increasingly evident that farmers their resistance to change is
also based on the anticipated loss of social/cultural rewards or loss of identity (Burton, 2004). In this
sphere it is mainly about the norms and institutions that dictate what it means to be a ‘good farmer’, and
how this influences practices (Burton, 2004).
The political sphere is about the frameworks that characterize pressures and resources, influencing
practical improvements. It does not only refer to political, but also financial, cultural, and social processes,
and how rules coming from politics influence social movements and revolutions. In this sphere, conflicts
arise, and norms are challenged or institutionalized (O’Brien and Sygna, 2013). Lastly, it is where
collaboration, compromise, and cooperation can contribute to transformative change.
Research into reasons behind transformation often focus on this sphere, which unfortunately draws the
crucial attention away from the personal sphere. The political sphere facilitates and enables responses to
sustainability issues, but does not get to the core of beliefs, values, and perceptions on sustainability
(Gosnell et al., 2019).
The practical sphere
This is where observable and measurable changes in practices, strategies and behaviours take place, such
as agricultural adaptation. Think of changes in management practices and socio-technical and cultural
innovations, together with changes in behaviour, strategy, and practices (O’Brien and Sygna, 2013).
Additionally, it is where currently the most attention is directed at because it is visible, measurable,
tangible. However, these kinds of indicators should not be confused with system changes. Mistaking
practical changes for system changes can result in the system being pushed in the wrong direction, and
this can defeat the purpose (Meadows, 2009). Social and environmental sustainability flaws of larger
systems and structures would remain unaddressed, and therefore practical solution may create unexpected
and undesired outcomes (O’Brien and Sygna, 2013). Transformation more so takes place due to the
changes associated with political and personal spheres. Fundamental changes associated with the adoption
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of a holistic approach to decision making and planning in the political and personal sphere, influence
change in the practical sphere.
As said, elements belonging to the practical sphere are observable and measurable. Therefore, the
‘participant observation’ tool of this research was applied mostly to this sphere. By means of these three
spheres of transformation together with the friction and traction theory, the framework that was shown
in figure 2 allowed me to identify zones of traction and friction experienced by syntropic farmers. By
observing practices, conditions, and behaviour, and listening to stories and perceptions, patterns in
perceived zones of traction and friction were recognized and linked to transformation and scalability. This
has been useful in aims to counteract them and to enable transformations towards more sustainable and
regenerative agricultural systems.

Syntropic Agriculture (SA)
SA originated in 1982 when Swiss farmer Ernst Götsch (Andrada et al., 2019c), bought a piece of land in
Brazil and started to experiment. Since then, it has been spreading and can now be found all over the
globe. In Europe, mainly Germany and Portugal see a rise in the popularity of this type of agriculture.
On Götsch’ farm in Bahia, Brazil, one of the most significant examples can be found. Götsch has achieved
here the triple amount of the average cacao production (in comparison to conventional agriculture),
excluding any additions such as compost, manure, fertilizer, or pesticides (Leiber, 2020).
The land that Götsch established the farm on, was known to be the weakest and most degraded piece of
land within the region of
the Atlantic Rainforest.
Natural
Now, his plantation is one
succesion
of the most healthy and
biodiverse sections of this
region (Leiber, 2020).
Götsch his vision and goal
were to restore the natural
Stratification
Syntropy
capacity of production by
means of embracing natural
processes. Which means, as
said before, that agricultural
conditions are adapted to
the needs of the plants.
Unconditional

Syntropic
Agriculture
(SA)
love, and
cooperation
and care

Syntropic
farming
is
primarily a change in
perspective
(Andrade,
Figure 3 Main principles SA
2020b), sustained by a
logical narrative and a practical and concrete expression (Andrade, 2020b). It is therefore based on
principles in accordance with how nature- and forests-ecosystems function, and not readily repeatable
methods and techniques (see figure 3). Götsch says that he always questions himself when he works and
intervenes somewhere in what he can do and how he can act, so that the results of his interaction, of his
participation and stay, are energetically positive, and do not require many seeds and tools. He would
always aim to integrate and create and complete the organism (Lugar da Terra, 2012).
The first main principle is a change in perspective to approaching agriculture as a process, and to aim for
ecosystem regeneration rather than productivity (Andrade, 2020b). Instead of competition, unconditional
love and cooperation should play the biggest role in agriculture according to Götsch. Individualism and
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personal interest would be challenged and would become entirely subjected to ecosystem function
(Andrade et al., 2020b).
Secondly, syntropy entails that the farm should resemble a closed system that can structure, organize and
complexify itself from itself. Together with entropy processes, the two determine the life- and respiration
cycles of various organisms (Leiber, 2020).
Thirdly, Natural succession, is one of the main principles of SA, is a concept generally associated with
ecology, but unfortunately does not receive much attention yet from agriculture (Pasini, 2018). Ernst
Götsch invigorates this in the following quote: ‘We are part of an intelligent system, and we are not the

intelligent ones. We can be the intelligent ones, but we are not the only ones. If we would accept that it
would be completely different, because from all the other species, we could look and see what they do
and understand the profound truth and knowledge.’ (Lugar da Terra, 2012, min: 11:06). Succession refers
to the recovery of ecosystems after a disturbance, such as a clearing or opening. These successional
processes are driven by a vast number of species, restoring the ecosystem’s functionality and fertility. In
most conventional agricultural systems, constant disturbances take place such as soil disturbances by means
of ploughing, tilling, or chemical interventions. This leads to ecosystems remaining in an early stage of
secondary succession, and increases the need for external inputs (Pasini, 2018). The mechanisms of
collective behaviour of life associated with natural succession in later stages, according to Götsch, induces
transformations and adaptations that increase the ability to digest, filter and incorporate energy and matter
of the sun into its system. This is done by means of a continuous process following cycles of growth and
renewal (Pasini, 2018). As these processes continue, more life forms evolve, differentiate, and incorporate
and adapt information from the previous cycle. This makes succession a key-knowledge for agriculture
according to Götsch. Agricultural innovations often focus on how to increase the efficiency of entropic
processes of simplification and de-assimilation, whereas SA advocates to study what is taking place in
fallow/untouched areas. It is here where activity of multiple generations of animals, plants and
microorganisms deliver a more complex and fertile environment for the next generation (Andrade et al.,
2020).
Lastly, stratification as a nature-inspired process in SA is essential. Introducing a high diversity of plants
in the cultivated system in space as well as time results in succession and facilitates succession. Different
densities of vegetation layers lead to multiple layers of photosynthesis. In these kinds of systems, the
bottom layers tend to be denser while the upper strata are sparser. This gradual difference in layer
distribution works as a heat sink, due to the temperature gradient that facilitates to remain moisture in
the soil. Additionally, a constant soil cover and layer occupancy, reduces invasive plants pressure (Andrade
et al., 2020b). Stratification and ecological succession also minimize the need for fertilizers and pesticides
because it is process-based, whereas conventional and organic agriculture are input-based. A continuous
pruning of trees provides biomass and optimisation of overall photosynthesis. This results in prevention
of soil erosion and soil restoration, an increase in carbon sequestration, a reduction of irrigation demand,
stimulation of soil life, and therefore a lesser need for fertilizers and herbicides/pesticides (Andrade et al.,
2020b).
In conclusion, SA distinguishes itself in many ways from other agricultural systems. Most importantly, SA
is seen as ‘process agriculture’, in contrast to the current paradigm represented by ‘input agriculture’,
whether it be organic or conventional (Andrade, 2019a). This also implies that in SA the design is aimed
at arranging different species to produce their own fertilizer. Trees, grasses, and herbs are planted in a
high diversity for the purpose of continuous pruning and management, resulting in large quantities of
organic matter that fertilize the soil and therefore the plants (Götsch, 2018). Yet, the purpose is not only
to produce organic matter, but also rejuvenation of the whole system, which is induced by pruning and
regrowth (Götsch, 2018).
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Additionally, there is no such thing as separation between good and evil, and pests and diseases are in SA
not seen as the enemies but more so as members of the immune system of the macro-organism life on
planet earth. This relates to a process, or system-approach and seeing pests and diseases as indicators of
weaknesses in design or plantation, caused by mistakes made by humans (Götsch, 2018). SA aims to create
a self-sustaining system for which chemical fertilizers, herbicides, pesticides, and any other inputs such
are unnecessary. In order to not disturb the processes of life in the soil, machines are commonly little to
not used. However, in order to upscale, Ernst has been developing ideas in the past years for new
machines that can facilitate the upscaling of SA. He refers to these machines, that can be used to prepare
the soil, or sow, prune, cut, mulch, and harvest, the ‘Peace Farming Technologies’ (Pasini, 2019).
For this research about upscaling transformative agriculture systems, with SA as case-study, the principles
of stratification and succession suggest that it is important to observe and interview farmers about their
farming practices, and farming principles, and see how these farming principles are translated into practice.
And what does this mean for the scalability of syntropic farming? The topics mentioned previously, such
as natural succession and syntropy, will mean different things to the different farmers and this might say
something about the how easy it is for farmers to translate syntropic farming techniques into practice.
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3. Methodology
Site description
In Europe, and especially Portugal, syntropic farming is gaining in popularity,
both among small- and large-scale farmers. By among others the FAO (2013),
efforts have been made to implement agroforestry into policy agendas and to
make legal changes in the Northern hemisphere. Next to that, there is an
increasing amount of experimentation happening in Portugal with syntropic
farming regarding adapting the techniques of Syntropic Agroforestry to the
context of Portugal (Vossen, 2021).
Portugal is located in the southwestern part of Europe faces the Atlantic Ocean
on its whole west and south coasts and has east and north frontiers with Spain
(Marques, 2015). The population of Portugal is largely concentrated in the
south and west area of its span, meaning that economic possibilities and activities
are mainly located here as well in the coastal and adjacent areas. Accordingly,
the chosen farms for research are also located in the southern and middle parts
of Portugal (see figure 4).

Climate and agriculture

Figure 4. Map and locations of
farms that are visited

The climate in Portugal is characteristic for the Mediterranean, softened with the
Atlantic influence in the West and North. Temperatures vary
between the averages of 8° in the North to 19° in the South.
Nevertheless, minimum temperatures can go down to -10° in
winter in the north and centre, and maximum temperatures go
up to 40° in summer in the south. The summers are dry and hot,
and the winters are cold and humid. Precipitation varies a lot
between the northern mountains (3200 mm) and the interior
south (400 mm) (see figure 5). In the summer in the south there
is practically no rain, which has huge impacts on agriculture.
About 13% of the total agricultural land is irrigated, which is
expected to increase (Marques, 2015).
Agriculture and forestry play a fundamental role in nature
conservation in Portugal as they cover about 75.3% of the land
together (Ventura-Lucas et al., 2011). The agricultural
production systems have a great impact on water use and quality,
the soil and air quality. In Portugal, agriculture was in the
beginning of the century 9.4% responsible for its total annual
emissions (Marques, 2015). Furthermore, water use goes to the
agricultural sector for about 80% in 2018 (European
Commission, 2019).

Thesis character
To create a world that truly triggers transformations with the
potential of achieving an honest and sustainable future, it is a
necessity to step outside of existential institutional and
epistemological boundaries (Escobar, 2015). Our ways of doing,
together with our ways of thinking, are currently being Figure 5. Map Portugal of climate (Mora & Vieira, 2020)
challenged by the socioecological crisis to change fundamentally
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(D’alisa et al., 2015). This research attempts to contribute to the theoretical development of literature on
transformative food systems by doing research into the scalability challenges and opportunities of SA.
The character of this research is of qualitative nature and has a case-study approach. It involves empirical
research involving in-depth interviews with farmers as well as experts, and participant observation of two
farmers. The ontological approach in this qualitative research is (social) constructionist. Within social
constructionism it is stated that reality exists independently of our consciousness and that science is a
social product. It is assumed that the development of society is based on our ways of doing, thinking, and
communicating (Couper, 2015). Critical realism is additionally reflected in the research considering the
aim is to describe the relationship between different entities. This research investigates how the personal,
political, and practical sphere within zones of friction and traction, are interacting within SA (farmers).
The epistemology of qualitative research is of an interpretative nature. This means that the focus lies on
understanding the social world through research into the interpretation of the world by its inhabitants
(Bryman, 2016). In this case, the way in which SA farmers deal with their surroundings and interact with
nature is examined, as well as the barriers and drivers underpinning this. This allowed me to better
understand the shared social meanings of SA farmers when conducting the fieldwork.

Data collection
For the sake of coming to a comprehensive understanding of SA and its compatibility with scalable
transformative food systems, a triangulation of methods is used. Primary (interviews and observations)
and secondary data (literature) is used. This increases the quality of my study and helps sustain internal
validity, meaning that there is a correspondence between my observations and the theoretical ideas that
will be developed (Bryman, 2016). The primary method that is used is in depth semi-structured
interviews, supported by participant observation.
In the first phase of my research, a literature research on the environmental conditions, scalability, and
behavioural change/transformation theories is performed. This allowed me to understand the context
better and supported me with guiding my interviews in the right direction.

Triangulation
The different data sources and results are used in a complementary way, which entails that I sought to
produce a fuller picture of my research questions by combining information from different methods
(Nightingale, 2009). Therefore, the results are of different nature, and relate to different aspects of the
scalability of SA. They make more sense in relation to each other and elucidate important links between
theory and reality. An important part was to see how the farmers that I visited experience building up a
syntropic farm, in opposition to what they indicated as zones of friction and traction. Moreover, it was
interesting to hear what the farmers said and what I saw and experienced in practice by means of
participant observation.
The semi-structured interviews are coded using Atlas ti., and the informal interviews are coded manually
and analysed manually. While for the data collection part I took an inductive approach, the codes are
based on my own interpretations, and therefore deductive. The codes were based on important zones of
friction and traction, throughout the data gathering process, see the appendix 7.

Sampling
For this research I used purposive sampling. Purposive sampling entails that the research units are selected
in terms of criteria, which in in favour of answering the research questions (Bryman, 2016). Therefore,
the participants were not chosen on a random basis; the goal was to sample participants in a strategic way.
In this case, farmers that are either in the implementation phase of a syntropic farm or have a syntropic
farm, were eligible. The second step in reaching more respondents, was to use snowball sampling, by
means of asking the first farmers that I visited if they had more contacts for me. This was especially
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beneficial for finding farmers that are normally not easy to find online, or to reach in general. Even
though this might have led to a homogenous set of interviewees, SA is not so widespread yet, and there
is only limited amount of syntropic farms/projects in Portugal. By means of snowball sampling I was able
to visit almost all of them (9).

Semi-structured and informal interviews
Semi-structured interviewing entailed for me having a list of specific topics or questions that I wanted to
have covered. Also referred to as an interview guide, with a lot of freedom for the interviewee in how
to reply. Additionally, questions were asked that are not present in the guide, depending on the course
of the interview (Bryman, 2016). In other words, the interview process was very flexible. The interviews
were more or less guided by what the interviewee viewed as important in understanding and explaining
patterns, forms of behaviour and practices (Bryman, 2016). The semi-structured interviewing was used
for the interviewees online since these were easier to record and were with experts in the field of SA. I
asked the experts more, so questions related to the areas that require effort (challenges) and the areas that
are seen as contributing to the SA movement and establishment. This choice was made because I assumed
that experts might have more information about the bigger picture of upscaling SA in the hegemonic
political and economic paradigm.
The informal interviews were focused on the farmers, and they were mostly about what has driven farmers
to transition, what keeps them motivated, and what they have experienced and are still experiencing as
the key challenges and opportunities.
For both the semi-structured interviews and informal interviews, the following operationalizations of the
main concepts, and upscaling were used as guidance.
Operationalization of main concepts (O’Brien and Sygna, 2013; Gosnell et al., 2019).
The most important concepts for this thesis are related to the theoretical framework. The zones of friction
and traction, with the political sphere, the practical sphere and the personal sphere as dimensions are
operationalized below in Table 1. These concepts are rather abstract, which means that an
operationalization is necessary to make them measurable and observable. It was of guidance in recognizing
what falls within a particular definition or category.
Table 1 Operationalization of main concepts

Concept

Dimensions

Traction zones

Political sphere

Definitions
•

•

Examples

“Systems and structures Economic, political, legal, social,
that define the constraints and cultural systems, e.g.:
and possibilities under
• Social movements
which
practical
• Collective
action
transformations
take
campaigns
place”
• Electoral politics
Economic, political, legal,
• Challenged
social, and cultural systems
institutionalized norms

Practical sphere Observable,
measurable
innovations, actions, strategies, and
behaviours

•
•
•

Regenerative agriculture
practices
Behavioural changes
Institutional
and
managerial reforms (e.g.,
climate policies)
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Personal
Sphere

Friction zones

•

Individual and collective beliefs,
values and worldviews enhancing
behavioural change

Different
ways
of
understanding
and
interacting with human
and
non-being
surroundings
Political sphere Constraining
pressures
and Economic, political, legal, social,
resources
and cultural systems, e.g.:
• Threatened interests resist
or supress change
• Institutionalized norms
Practical sphere Observable, measurable constraints
• Harsh
environmental/
to transformation
climate/ soil conditions
• Institutional
and
managerial barriers
Personal
Opposing individual and collective
• Opposing cultural values
Sphere
beliefs, values, and worldviews
• Conventional agriculture
traditions
• Lack of motivation

For the concept of scalability/upscaling, the following operationalization table 2 is used to guide the
interviews together with the operationalisation of zones of friction and tractions.
Operationalisation scalability (Cooley and Kohl, 2006; Wigboldus and Leeuwis, 2013)
Table 2 Operationalization scalability

Concept
Scalability/upscaling

Definition
Variables
Replication Credibility
of processes
that
add Observable
value

Indicators
- Evidence or confirmed by
respected research
- Potential users need to be
able to see the results in
practice
to
- Institutional change

Relevance
urgence/pressing
(societal) issues
Having
a
relative
advantage over already
existing practices

-

Easy to
transfer

adopt

and

-

Compatible with the
norms,
values
and
facilities belonging to the
users/employers

-

Addressing climate change
Addressing food insecurity
Addressing
biodiversity
loss
Addressing
soil
degradation
Can
be
applicable/adjustable
to
different circumstances
Knowledge is available and
accessible
Enabling environments
Awareness
among
policymakers
Awareness among farmers
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Able to be tested or tried
without need for complete
commitment
and
adoption when results
have not yet been seen

Awareness
consumers

among

-

Based on these operationalizations, I asked both the farmers and experts about the main variables that
could indicate barriers and possibilities to upscaling SA, related to the political, practical, and personal
sphere. I used the following topic guide:
1.
2.
3.
4.
5.
6.

Personal/background questions
Inspiration/relation with farming
Worldviews, values, norms (environment related)
Hardship and worship of syntropic farming
Finances/politics
View on syntropic farming as scalable/not scalable and efforts towards scaling

(Participant) observation
Employing participant observation gave me the opportunity to delve deeply into farmers’ daily lives, their
incentives, motives, experiences, and bottlenecks related to growing food in a syntropic way. Spending
time on a farm, increased my holistic understanding of the why, how, and what of syntropic farming as
a phenomenon. Performing participant observation increased the validity of the research because the
participants were viewed in their natural setting, while during interviews or surveys they might have been
more aware of being documented, which might influence their answers and behaviours.
Participant observation is defined as ‘the systematic description of events, behaviours and artifacts in the
social setting chosen for study’ (Marshall and Rossman, 1989, p. 79). The participant observation has in
my case existed of not only observing the behaviour of my research targets, but mostly the dynamics at
the farm, and the course of actions in a day at the farm. I chose the following themes (in accordance with
the operationalisation) to pay extra attention to during participant observation, which represent a zone
of friction or a zone of traction:
-

Environmental conditions that create opportunities or create barriers to syntropic farming
Regenerative agriculture practices
Syntropic practices/techniques
(own) farming experiences (hardships and rewards)
Farmers relation with surroundings
Perspectives on SA

I worked as a volunteer at the farms, in exchange for being allowed to document about it. In this way, I
gave something back and I experienced myself the hardship and rewards that come with syntropic
farming. I lived their daily lives with them and listened to what they said and listened to their interactions
with one another. The observations were recorded by means of making pictures with my phone camera
and, the online interviews were recorded and transcribed with online mediums. The interviews with
famers were documented by hand on paper, because I believe it is more efficient to write things down
due to the investment of energy into writing down essential observations.
Potential bias
Collecting data by means of participant observation is, however, always influenced by the stance of view
of the researcher. In this case: me and my personal affiliation with SA. This is referred to as, researcher
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bias. Researcher bias means that the researcher might fail to report negative aspects of the situation they
are observing. Therefore, to avoid researcher bias, it was important to practice reflexivity before starting
my data collection, to help myself understand the biases that could interfere with a correct interpretation
of what I would observe. Additionally, to be able to maintain a sense of objectivity, it was important to
keep a certain amount of distance from the life of a SA farmer. Yet, submerging myself into the setting
and participating in a natural way, increased the openness of the interviewees and increased the depth of
the observations (Bernard, 1994). Thus, a combination of subjectivity and objectivity were aimed for, for
the sake of the validity of my research.
Positionality
When dealing with science about change, it is important to be aware of one’s values and norms, and the
influence on your role as a researcher. Sustainability is a normative concept with different understandings,
narratives, and theories regarding its meaning. One aspect that restricted me in reaching full understanding
at all times was the language barrier. For some interviewees English was not their first language, or
something they were educated in, which made it more difficult to explain everything to me in depth.
However, it has never led to real obstructions, and I was always able to perform the interviews and
observations.
Moreover, science around sustainability is unavoidably a value-laden endeavour, due to the differing
values that underpin understandings (Horcea-Milcu et al., 2019). My personal drive for contributing to
a more just and sustainable world, might have triggered assumptions and judgements about what I saw
and heard, and might have influenced the way in which I translate them into scientific understandings.
The links that I made with theories, has been influenced by my judgement of what is good and what is
bad, and what I think is valuable and what is less valuable. By surfacing and acknowledging the
underpinning assumptions that I have, I aimed at approaching the gathered data as objective as possible.

Data analysis
The data analysis process consisted of steps. The first step (I) was creating the data repository, by means
of previously mentioned methods. The online interviews were recorded with permission and transcribed
by means of online mediums. Additionally, the interviews in the field with farmers were documented by
means of pen and paper. The recordings were transcribed verbatim (step II), to simplify the subsequent
analysis and to avoid bias. Afterwards, the transcriptions were analysed thematically with the use of Atlas.ti,
and the notes were coded by hand, using colours that match the codes used in Atlas.ti.
The observations were put into words during the afternoons at the farms, and the pictures were uploaded
and described. The observations and interviews were combined naturally due to the use of informal
interviewing. Many questions followed certain observations, and vice versa.
The deductive coding consisted of two sub-steps. Firstly, information was categorized based on whether
I interpreted something as belonging to the zone of ‘friction’, or the zone of ‘traction’. The interpretations
were based on the theoretical framework and the operationalisation, and words such as: barrier,
obstruction, challenge, obstacle, hurdle, for the zone ‘friction’, and for the zone traction words such as:
driver, opportunity, positive side, potential, power. In appendix 1, a table can be found with all the
different codes/categories that were identified. These are also shown in figure x, x, and x.
After this step, the research questions and thus the three different spheres guided the final coding process.
Meaning that I ended up (III) with six different subsections in the results section (see chapter 4), which
then (IIII) are combined and linked to the main research question in the concluding discussion section.
This allowed me to identify patterns and elucidate links among the political, practical, and personal
spheres.
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Limitations and ethical considerations
The biggest limitations for my research was the trade-off between quantity and quality. Due to lack of
time and being all by myself, I was able to only visit 9 farms. This is why I decided to also reach out to
experts in the field in order to have additional online interviews. Also, I chose to employ participant
observation by means of experiencing the farm work myself which required me to stay at the farms for a
longer period of time, which limited me in the number of farms that I could visit.
To protect the rights of my research participants, ensure scientific integrity and enhance research validity,
some ethical considerations were made. The participation in my studies was voluntary and included
informed consent. Informed consent means that I explained my research subjects what my purpose was,
what the benefits are and the possible risks. Next, I gave them the option to remain anonymous. Lastly,
I told them that they can withdraw from the study at any time, without feeling the obligation to continue.
Considering I employed participant observation, I informed them about my continuous observing and I
let them know that they can interfere anytime.
In table 3 can be found with all the farmers and location of the farmers, next to the experts in the field
with whom I did online interviews.
Table 3 Interviewees

1
2
3
4
5
6
7
8
9
1
2
3
4
5

Farm name and location
Floresta: Arrifana, Aljezur
Regresso á Silva: Estremoz, Alentejo
Quinta das Abalhas, Montemor-o-Novo,
Alentejo
Centro de Agroecologica/ Terra Sintrópica:
Mértola
Lugar da Terra: Torres Vedras
Gravito Retreat Center: Gravito
Mendes Goncalves/Agroecological Centre:
Golegã
Dennis Hickel: Torres Novas
Planta Floresta: Venda do Pinheiro
Experts (all online)
Leonardo Collier and Ricardo Chagas
Cristina Isabel de Victoria Pereira Amaro da
Costa
Susana Guimarães
Scott Hall
Dayana Andrade and Felipe Pasini

Farmer(s)
Eko and Raquël
Francisco
Marc Leiber
Pedro and Nuno
Job and Tânia
Miguel Humblet
Nuno Rasteiro
Dennis Hickel
Ruben Costa
Function/organisation
Food4Sustainability
Professor at the polytechnic institute of Viseu
Reflorestar
Farmer and consultant in Australia
Farmers and journalists
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Working plan and time scheme

Figure 6 Gantt Chart

Financial plan
Table 4 Financial plan

Expense

Costs

Train to Portugal

Transportation within Portugal

Train Amsterdam – Paris = 45 euros
Flixbus Paris – Lisbon = 50 euros
Flight back = 80 euros
Fuel +/- 400 euros

Hotel/hostel/farm stay

Hostels = 10-20 euros a night (10 nights in total)

Living/food expenses

10-30 euros a day
+/- 200 euros in total

Workaway account for contacting farmers

39 euros

Total=

Approximately 1000 euros
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4. Results
My research aim is to identify the key opportunities and barriers to upscaling SA. In this section I will
discuss the friction and traction to SA in the personal sphere, followed by the political sphere and finishing
with the practical sphere. The diversity of the different data gathering methods, next to the informal and
open approach, has led to large range of answers and aspects to talk about. This is why I had to categorize
the answers as much as possible, but in reality, all answers to my questions are interconnected and
interdependent.
Mainly my own interpretations have led to identifying something as friction or traction, but in a few
cases my interviewees have specifically indicated something as a key barrier, or opportunity.

Personal sphere
The transformative dynamics of the personal sphere
Friction
Traction
Human
are related to mental processes that have to do with
Devotion
wellbeing
values, beliefs, worldviews, and paradigms, but also
Humanmore internal emotions, feelings and sensations that
Need for
nature
communities
integration
relate to virtues, drives and motivations (O’Brien and
Sygna, 2013). More than half of my interviewees
Better labour
conditions
Figure 7: categories within the zones
indicated that the trigger to start employing SA was
of
friction
and
traction,
belonging
to
that it helped them find their purpose as a human
the personal sphere
Seeking a
being again, and that SA ‘makes a lot of sense’. Other
purpose
zones of traction are an increase in wellbeing, related
to being integrated in nature and better labour conditions. Zones of friction are the devotion to the
lifestyle and natural environment that comes with the labour and knowledge intensity, and a need for
communities to be able to overcome the barriers of labour and knowledge intensity.

Human wellbeing
SA is ‘a philosophy that perceives humankind and nature as integrated and interdependent.’ (Andrade et
a., 2020). Human beings become part of an ecosystem, and rather than exploiting they cocreate resources
with nature (Oliveira, n.d.).
According to Gosnell et al. (2019), behavioural change evolves from and is sustained by positive feedbacks
involving connections with nature, an ever-expanding worldview, and a sense of well-being. In general,
research has shown that a connection with nature and integration in nature leads to higher levels of
wellbeing (Bratman et al., 2019). There are multiple ways to explain this that are supported by my
interviews and literature research.
Firstly, when I asked the question or started a conversation about the reason for someone’s interest or
devotion to SA, the answer was that it simply makes a lot of sense, and it connects people to something
they genuinely like to do (Dayana and Felipe):

It makes sense, yeah. Yes, it makes sense because also it’s something that inherits in us. We like
to take care of something. I mean we like to to take care of to give love to a dog to at our pets
to our children to our friends. So when we we we make it uh, we translate it to ecosystems as
well, and we make an agriculture that you are taking care of of an organism that is growing and
developing and not in conventional agriculture, that every harvest you, you get a a place that is
more depleted than when you started. And then you have to refertilize and you have to give
back again. You have to give birth again to that thing and instead in this kind of agriculture you
get attached to the place attached because you you see it growing and evolving. So it it kind of
nurtures different feelings to the activity and that is something that is really strong.

[Citeer hier uw bron.]
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Considering that farming is perceived as caretaking and driven by cooperation rather than ‘managing’ or
‘controlling’, distinguishes SA from most other, more conventional ways of approaching nature (Andrade,
2019a; Howitt and Suchet-Pearson, 2006).

Any other kind of agriculture has many techniques to simulate environment and/or to hide
from the problem. The origin of the problem is that they do not really work with nature and
natural processes. It is like swimming against the river. (Ruben)
Hence, the second reason human wellbeing is a driver of SA is that the philosophy of syntropy and/or
successional agroforestry advocates different pathways for human-nature relationships (Bertsch, 2017). As
Ernst closely observed nature and was taught how to practice agroforestry by Indigenous peoples, the
principles of SA came as a series of insights (Gietzen, 2016). For millennia traditional and indigenous
societies have been practicing forest management and food production in the way as we now refer to it
as agroforestry, SA, or successional agroforestry3. The aim is to mimic natural forest ecosystems and the
farm is seen as an intelligent, living, unified systems that is meant to evolve and complexify over time.
At Lugar da Terra, Job and Tania have a 0.5-hectare farm that is a combination of market gardening with
syntropic agroforestry. How they got involved with SA was through the making of a documentary of
one of Ernst his workshops. Next to that, Job has always had a personal interest in native Americans, their
way of living and interacting with nature, and their relations with one another. Job thinks there is more
balance present in their lifestyles, norms, and values. When Job got acquainted with SA, he was drawn
to it because of the resemblances in how human-nature relations are approached.
Integration in nature
However, SA is not yet (fully) integrated into the academic settings (Cristina, 2022). Therefore, my
interpretation is that a zone of friction in this bigger zone of traction (human wellbeing) is that farmers
have to integrate themselves into the forest/land and observe, experience, and learn. As Ruben from
Planta Floresta told me, ‘You have to talk with the plants, not try to simulate them, this will make it
more enjoyable.’ Happy plants make him grateful, but it requires a lot of time to adapt. It is about the
bigger picture, understanding the ecosystem, not just the plants.

Growing in syntropy is also growing in syntropy yourself. Integrate yourself in the system.
(Miguel)

3

Successional agroforestry systems are a synonym for SA systems, and both have the aim to restore lands while
providing a diversity of produce (agriculture and timber) for smallholder farmers (Bertsch, 2017).
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Figure 8: Gravito Retreat Center (Miguel)

Integrating yourself in the system is a process and demands inner work and constant mindfulness according
to Miguel. It is important to create conditions inside ourselves, nature is far more intelligent than we are,
and basic humility is crucial to reach true cooperation and connection with the land. In figure 8 you can
see the valley in which Miguel his retreat is located, completely surrounded by mountains and rivers. The
comfort and peace that I felt during my stay there was exceptional, all due to being surrounded by thriving
nature and people that genuinely care for their environment and the people they encounter with.
Syntropic farming systems therefore rely on intelligent planting schemes developed by someone that is
part of the ecosystem. The knowledge and labour intensity that come with SA can be seen as challenges
– which will be touched upon later - but also opportunities, since it pushes people to reconnect with
their land and this, often, brings pure happiness and satisfaction.
Marc Leiber is a student of Götsch and initiator of Quinta das Abelhas, a learning and research project
aiming to develop, study and test complex agroforestry systems in the Portuguese region Alentejo. Marc
has been a student of Götsch for over 3 years before he started this initiative and spent a total of nine
months working and living on the cacao plantations of Götsch. This experience changed his life
completely, seeing first hand the positive impact humans can have on the surrounding eco-system. This
required, however, dedication and commitment. The first year of Quinta das Abelhas, Marc did not have
any help on his farm. He wanted to experience the place and interaction of plants all by himself.
Dedication and commitment are an aspect that seems to go together with building a syntropic farm and
can be seen as a zone of friction as well as a zone of traction. The integrative aspect requires time, money,
and dedication, but the rewards were said to be very strong:

Once you really start doing this and see the interactions with trees and birds, you feel embraced
and accepted again by mother nature and you surrender to that again. You connect again. (Marc
Leiber)
Despite the beautiful idea of a simple and minimalistic life integrated in nature, it is not for everyone, and
it requires devotion:
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Ernst says it perfectly. It's very simple. There's so much wisdom in these simple statements.
It's all embodied in that. We are part of an intelligence system. It's this the simple, the simple
statements are the most profound and we need to do is meditate on those things. The more
we get distracted with technical stuff, the more sometimes we get distracted from what the
essence is, but if we stay centered into, in the simplicity, just do it. We are part of a, of an,
um, intelligence system, immerse yourself and be present is all that you need to know. But to
commit to that is big. Maybe because we're the way we are. Our culture is today. We'd like
to just go and throw that away and try to find some more instant gratification by reading a
technical paper or something like that.
And try to satisfy ourselves with that in trying to substitute the large immersive commitment
that we must make in order to truly understand, but we will be tested some will succeed and
some won't, but the ones that will succeed are the ones that immerse. (Scott Hall)
Employing SA requires us to move back to a way of living that is not accustomed to us anymore. By
making these steps backwards ‘development’ is given a new meaning (Curry, 2009). The idea of taking
steps backwards, and learning and reproducing indigenous harmonic ways of living, can possibly by means
of SA be reassesed as something positive. What this way of living entails, is something that I will touch
upon in the coming chapters.

Labour conditions
Syntropic farming operates from a holistic perspective, and next to ecological sustainability, human
wellbeing is a primary objective.

That's why I'm driven, what I've learned is that it is a very simple and elegant and very holistic
and beautiful and total process. (Scott Hall)
In addition to the empirical research, I looked into current agricultural conditions in the conventional
agriculture industry to be able to understand the role that SA can play. Eko experienced the following
when he worked in conventional (organic) agriculture:

‘Um, I can say that I worked many years in conventional agriculture although it was
biological, working in agriculture is terrible. It's slave life. Basically, people don't understand
this, and this is another thing, maybe labour for agroforestry will be a bit more expensive or
it acquires more knowledge, but it's a different, uh, level of wellbeing also for the workers,
because you work outside, you work in nature, you walk more slowly, you pay more
attention. You feel better. You're not that stressed. You don't do too much repetitive works;
you don't work with chemicals. … In conventional agriculture you work in very hard
conditions inside greenhouses, you have to put powder, you have to spray, um, a lot of toxic
stuff, plastic, a lot of stress a lot of machines. Yeah. And it's, it's considered the worst kind of
job is, is to work in agriculture. I think maybe to work in syntropic culture is the best kind of
job you can have. (Eko)
Industrial agriculture and the corresponding modern-day slavery and labour exploitation is becoming a
growing concern. It is now estimated that there are over 30.000 migrant farm laborers throughout
Portugal, according to civil rights organisations (Faget, 2021). These people live in unbearable conditions,
often working more than 10 hours a day, for very poor wages and no health care services (Faget, 2021).
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Part of the problem is that agricultural work is not attractive anymore for Portuguese people and there is
a severe labour shortage. This has led to the need for migrant workers to solve this issue (European
Commission, 2021). Why agricultural work is not attracting any Portuguese people anymore, and
especially young people, is because it is not seen as a favourable livelihood option. The agricultural sector
is seen as full of uncertainty, risky, not profitable, and full of inequalities (Sugden, 2018).
Agriculture is marginalising in Portugal, meaning that small/family farms are disappearing, and large,
industrial, mono-culture farms are taking over. The mechanisation of agriculture in Portugal has led to a
number of needed transformations at farm level. While farmers were/are specialising their production,
farm size has (had) to increase with, because productivity needs to increase sufficiently for paying off
investments in machinery (Sedlmayr, 2011). Additionally, external inputs were required to increase with
specialisation, causing a loss of traditional integrated farming systems that operate more circular (Sedlmayr,
2011). Lastly, the specialisation has led to an increase in productivity on the short term, and lower prices
for products, which is now going in the other direction again. This all has led to more repetitive work
in unbearable conditions.
According to Marc Leiber SA is still in its development phase:
The system is not ripe yet. It is still in its experimental phase in Portugal/the Mediterranean

area. (Marc Leiber)
Yet, it can be said that it has much to offer when it comes to the mental and physical wellbeing of farmers.
Research has shown that natural farmers often feel more satisfaction due to their practices being coherent
with their personal views on life and sustainability (Padel, 2001). My respondents and interviewees have
confirmed this many times, and it can also be related to the previous section in which is explained that
syntropic farming makes sense to many farmers, and connects farmers again with themselves, each other,
and with the land.
Eko, an Israeli now living in Portugal for five years, owns almost 16 ha of land near Aljezur and dedicates
his free time to regenerating the land with among other SA techniques. He believes happiness and
wellbeing are two important drivers of the regenerative agriculture movement. In other words, the ‘social
impact’ of SA has great potential. Susanna, co-founder of Reflorestar, confirms this in one of her
quotations:

That's why we follow syntropy so much because we believe that, um, it really integrates nature
needs, uh, for regeneration and biodiversity.
It aligns it with the needs of humans, for shelter ecosystem, um, presence in the sense of water.
Air, uh, shelter and so on, um, with the regeneration of the earth instead of, you know,
extraction and degradation. And these is very related with the need of the human presence in
the syntropic systems to manage, to harvest, to, to interact with nature.
For us, it puts back humans. Or no, in our role, in the, in the, in nature.
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That human well-being is linked to the presence of, and in, the
natural environment, is indisputable (Bratman et al., 2019).
Living nature can contribute to mental and physical wellbeing in
a myriad of ways, among which provision of (healthy) food and
protection from extreme weather. Introducing trees on your
farm does not only provide protection from the wind, floodings
and a better water household, but it also provides shade for the
farmer and milder microclimate conditions (see figure 8). By
being integrated in nature and caring for nature daily by helping
trees grow, syntropic farmers are not only giving to the land but
they are also constantly receiving from nature. Receiving in the
sense of not only harvesting but being able to see something
grow and improve in fertility, creates a lot of satisfaction.

Figure 7 Regresso à Silva (Francisco)

I see nature as a pure power. It doesn't judge and it's just is, uh, it's the power of life and death,
which turns out as life. Um, and it's, uh, irresistible, it's unstoppable. It's like pure force and
as a, in spiritual level, as the humans where, so, uh, blocked in our minds for so many different
aspects.
And for me seeing nature, pure, powerful, always there always presence full of, of, uh, secure
of itself. Um, beautiful, powerful giving all this abundance of good air of, of, uh, birds. I think
it's, first of all, it's very comforting and second of all, it's very aspiring. It's very inspiring
because, um, you can try to start to inspire to be more like nature, to be more you, to let your
energy more, be more fluent, to have less judgment, to have less blockage, to be more
intuitive. (Eko)
Referring to indigenous knowledge, many scholars and practitioners have now emphasised and addressed
the need to learn from indigenous ontologies in our ways of relating to nature and our modes of being
(Sullivan, 2016). The life-affirming and joyful aspects of nature inclusive agriculture efforts are
marginalised by the perspective that financial incentives rule (Singh, 2015). Fortunately, there is an
increasing awareness on economic factors not being the only drivers of decision-making in agriculture
(Gosling and Williams, 2010), as less tangible motivations such as connectedness to nature and place
attachment are increasingly shown by research (Kals et al., 1999).

Incentive for change: seeking purpose
As mentioned before, SA demands people to devote a lot of time and energy into getting to know the
ecosystem, plus the lifestyle that comes with it requires people to sacrifice comforts of modern life. Yet,
people still want to transition or establish from scratch, a syntropy inspired farm for many reasons.

One of the things is that it’s not just one reason, but it is this whole way we organize ourselves
as society and the way we project ecological interactions and the whole mentality of
exploitation. We we learn in school that we need to explore and to exploit resources for our
well being and we were never taught that we, just like any other natural being, need to help
creating resources. So it's hard to break this cycle. (Felipe & Dayana)
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It is important that we open ourselves to look past the nature-culture, mind-body, and subject-object
dualities by focusing on relations and emergences following interactions. In the modern agricultural
paradigm, nature is seen as something with a mere instrumental value, and it needs to be dominated by
the human use (Andrade, 2019b). In order to find a healthy balance between consuming nature’s
resources, and creating a sustainable way of living, we have to be critical of our role and our purpose.
Several if not all of my interviewees have indicated that in their quest for a meaningful purpose, SA spoke
to them.

You have the material result of that intervention that you are making, and that intervention
is the result is something that feeds you, feeds other feed, other people, and feeds nature so
it's really a whole package of. Yeah, it. Yeah, it it fills our voids and our hungers and fills the
purpose in society and to the I mean to the biosphere as well. So, what is not to like in that?
(Dayana & Felipe)
I suddenly knew I had a purpose or a mission um, what I wanted to do in life. (Francisco)
SA provides a less dichotomous approach to sustainability in agriculture than conventional agriculture.
Whereas most of the time social sciences are separated from ecological sciences, within SA, the two are
intertwined. This stems from the agroecological sciences, which aims just like SA, to include elements
from ecology, sociology, economics, and agronomy (Dalgaard, 2003).
According to Gliessman (2016) agroecology focuses on integration of economic, social, and ecological
well-being, and has the potential to stimulate true transformation of food systems. Agroecological
practices and syntropic farming practices are based on benefitting all the different actors in a system,
among which humans are a part of. The practices have shown great potential for climate change
mitigation and provide beneficial outcomes for biodiversity, food security and diversified economic
outcomes (Orion, 2021).
Human well-being is starting to depend more and more on how we integrate ourselves in the ecosystems
that provide us food. What is important is that we start examining ecosystem-related problems holistically,
rather than issue-by-issue, which has thus far most often been the case (Alcamo et al., 2004). By means
of taking a holistic approach to the role humans play in this world, impactful trade-offs can be avoided.
An example is deforestation for conventional agriculture, which will indeed increase food provision in
the short term, but will create problems for clean water, timber, flood regulation and drought control on
the long term (Alcamo et al., 2004).
The unsustainable use of ecosystems, which has now led to severe climate change issues, can partly be
associated to the loss of knowledge, and understanding held by local communities. One major factor is
how important the intrinsic value of species and ecosystems are considered. This intrinsic value will not
grow as long as people are disconnected to their natural surroundings. Therefore, steps should be factored
into decision-making that address the utilitarian connections of people to ecosystems and processes that
trigger considerations of the intrinsic value of ecosystems (Alcamo et al., 2004).

Our function in the system, the human function in the system, we are not the managers of
land, like if we are above them. Instead, we should identify our function in the community
of beings of life as co-creators, of co-participators with all the other organisms, the plants,
the nematodes, the bacteria. Creating an ever more vibrant system, gives you a purpose, a
higher meaning, a place in the world, in the landscape. (Francisco)
This relates well to how a change in the personal sphere can be induced by transformational learning
experiences. In this case, most of my interviewees have said that after their first encounter with a SA
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experience – either a workshop, internship, or via other farmers – their worldviews and values have
changed completely. Before Marc Leiber started Quinta das Abelhas in Portugal, did an internship of 5
months in Brazil at Ernst Götsch’ farm, he met Ernst Götsch when he was working on a food forest in
the Netherlands. When Ernst Götsch introduced Marc the principles of Syntropic Farming, Marc said he
learned more what was relevant in four days than everything he had learned before about agriculture.
This shows the interaction of intrinsic and external transformation and proves that change is not a linear
process.
As Gosnell et al. (2019) stated, understanding why transformation at the farm scale occurs, has to do with
understanding the processes of change that facilitate the adaptation journey. The longer-term
transformations in all levels of agricultural production systems, and what causes them.

I believe that real knowledge and real change come from experience. This is what happened
to me in my life. Like for example, my passion was syntropic. It just happened by experiencing
the first time I, I heard and talked about it. I thought it's madness. Untill I could not see it
with my own eyes. I could not even start to think about it as something legit and not talking
about like falling in love with it and doing something with it. (Eko)

Communities of practice
Due to a lack of mechanization in SA, and high labour intensity but lack of labourers, SA faces challenges
when it comes to getting the work done. The labour intensity as barrier will be discussed later on, here
I would like to highlight the opportunity that comes with community as a prerequisite for syntropic
farming. Communities of practice are groups of people, tied together informally by a shared passion and
expertise for a joint enterprise (Wenger and Snyder, 2000).
As Susanna from Reflorestar has told me about the constant need to be present, she also points out SA
has the potential to bring back the community to agriculture.

There's a need for community, uh, to, to have a syntropic system, whatever you're growing
and the size you always gonna need. You know ….. it's smaller than one person working, it's
three, four minimum already for a commercial, uh, output. That's what I mean, you know,
you need at least four people and, um, and those, and those places, those four peoples, they
end up living in those farms, you know, um, um, feeling part of that. Part of the land and part
of the project, you know, so that, that creates community, but it's a positive aspect, but at the
same time, it's one of the biggest challenges.
The transformative nature of SA has to do a lot with the cultural shift that it stimulates and stems from
(Gordon et al., 2021). Unfortunately, regenerative types of agriculture are still nested in a system of
dominating discourses, which have a major influence on its functionality. Building communities or
creating cooperatives is therefore something that is seen as ‘alternative’, and outside of the ‘norm’. People
rather move to urban areas than going back to the land to self-sufficiently in community settings.
Communities are defined as various types of self-provisioning establishments of people, that tend to live
off the beaten track and embody a different logic than that of the market economy (Helfrich and Bollier
in D’alisa et al., 2015).
Yet, communities exist in all shapes and sizes. My first farm stay, at Eko’s place, led me to understand
that being part of a community does not necessarily involve living in close proximity to your community
members. It also does not have to mean you should be completely self-sufficient, there is no set framework
for how one ought to live. Eko feels very connected to his neighbours, friends and family who visit the
farm regularly. He never experiences loneliness because the people around him are so much more caring
and loving, which according to him comes from the unconditional love that nature teaches people.
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This sense of belonging creates a zone of traction for SA, and by means of its required tools to function,
it stimulates a different lifestyle. Whereas modern agriculture operates on a large industrial scale, relying
on multinational companies, fossil fuel inputs, and artificial pesticides and fertilizers to increase yield and
income, SA relies on thriving nature providing biomass, volunteers, communities, and happy farmers.

You cannot do syntropic if you're very selfish. Nope. No, you would not do it. It's not meant
for a selfish person, unless you really want to live in kind of syntropic paradise and that anyone
can be. But I think most of people that do syntropic they do it because they believe it's it's for
the common good. (Eko)

The common good is something that is currently in general outcompeted by individualism, capitalism
and consumerism, going hand in hand with land exploitation. This is refered to as ‘enclosure’, which is
in interference with people’s bonds and connection to a meaninful purpose (Helfrich and Bollier in D’alisa
et al., 2015. SA shows what a beyond exploitation and individualism society can look like and feels like.
The social impact beyond the farm-scale is often mentioned as a driver of the movement. The reason for
the social impact, and its contributions to the greater good can be assigned partly to the fact that
productivity, making money, increasing yield, is not the main aim.

By focusing on creating abundance, productivity will at some point be a byproduct. (Eko)
According to Helfrich and Bollier (2015), communities also set forth a logic of abundance, which means
that they adhere to the idea that there will be enough produced for all as long as we can develop an
abundance of relationships, forms of co-operative govenernance and networks. In SA, farmers aim to
create abundance with productivity as a byproduct:

I had my experience in agriculture, in productiveness and here productiveness is a by-product
of. Okay. We're going to create abundance and productiveness can be at some point the
byproduct, but it's not the focus, our focus is diversity or generating energy (Eko)
By having the objective of creating abundance, and focusing on environmental recovery, SA draws the
attention away from monetary rewards. Evidence from social psychology and behavioural economics
have shown that monetary rewards for performing a task can actually demotivate, or decrease the effort
that is put in the task. This is due to an erosion of existing pro-social norms and intrinsic motives (Singh,
2015). The importance of having a network of support and exchanges was a recurring point in the
interviews.
This communal aspect can exist in all kinds of ways, as mentioned before, including in the shape of
cooperatives, which is something that many of my interviewees have mentioned. An important zone of
traction is how collaboration and co-creation are catalysors of innovation and knowledge generation
(Cross and Ampt, 2017). On the other hand, building a succesful community comes with many
challenges, since they are complex entities on its own.
In short, communities and SA are complementary to eachother and both have positive and negative
byproducts. The most important thing is that they have similar aims and that they both have great
potential for higher levels of environmental and social wellbeing, in other words: a higher quality of life
(Helfrich and Bollier, 2015). In the following chapters I will touch upon the economics, politics and
institutional difficulties and opportunties.
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Political sphere
In this chapter the second research question will be addressed.
The political sphere is important because without attention to
this sphere, large-scale transformations are unlikely to happen
(Gosnell et al., 2019). To answer this research question, I have
asked my interviewees questions regarding the systemic
change and what is driving/holding back SA to upscale. The
most answers had something to do with how the current
paradigms and structures in Portugal, such as education,
culture, politics, economics, etc, are not in line with the values
and way of operating of SA. The basic fact that SA is seen as
getting of the beaten track, stepping outside of the norms,
means that there are many frictions for syntropy to upscale on
a paradigm level:

Friction

Traction
Structures of eduction

Willingness to spread
message/contribute
to the greater good

Cultural attachment

Long term economic
benefits
Finding a
middle way

(Lack of) scientific
evidence

Feelings of autonomy

(Lack of) funding

Knowledge and education systems
Conflatedness of
According to Douthwaite et al. (2003), the way people
concepts and
definitions
behave is determined to a large extend by education, forming
their belief systems. A belief system can be translated into
paradigms, which are concepts, values and practices that Figure 9: Zones of friction and traction in the political sphere,
constitute a way of viewing reality (Houghton Mifflin, 2000). including the in-between

When we talk about knowledge and education systems, we reach an inner sphere between the practical,
political, and personal sphere, creating friction as well as traction. Knowledge systems are a product of
education and research, which is why these are addressed in this chapter too.
To begin I would like to show the linkage between Indigenous knowledge systems and SA knowledge
systems. Both are characterised by the strength and weakness that they are local (DeWalt, 1994). This
contradicts with the goal of modern-day science to produce something called ‘immutable mobiles’
(Latour, 1986), transferrable information without the need to adapt to the spatial or social circumstances
(DeWalt, 1994).
SA very much relies on knowledge that can not easily be transferred to other situations because of its
knowledge intensity and local adaptivity:
Laura: And then there's the other thing is that it's, um, it's quite knowledge intensive.
Eko: This is a very, very big problem. Getting to know all the local species, uh, getting to

know every species is very, very unique.

It has its own characters , its own times. It goes to seed in a different way. You collect the
seeds in a different way. Some of them do it like this and some like that, it's a very, very big
issue, I believe. And one thing I want to do regarding this is trying to make some kind of
online archive. Problem is it will be very, uh, specific to, to southern Portugal.
Yeah, and this is a big problem. Yeah, there is no archive yet. There is no, uh, book about
SA, which is incredible. Um, Ernst his writing is very complicated to understand em, I read
some very, very interesting articles in Portuguese from Brazil. I have it if you want also. And
there are and they have the species of Brazil, the times of Brazil, by the weather there and
everything, which is not, you cannot, uh, implement any of this here, you know, any of this.
It's very different, completely different. Um, and yeah, it's a new thing in Portugal in Europe
and, uh, it's a big challenge.
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The knowledge intensity here poses multiple challenges and conflicts. First off all, according to scholars
SA relies on a change in perspective, it does not include a set of recipes or a definitive design plan that
fits all tastes (Andrade, 2019). Therefore, even if there would be the capacity and willingness to create
recipes and design plans, this would interfere with the philosphy of SA. Complex agroforestry systems
such as SA require, as mentioned before, integration and long term research. These systems are
characterised by a myriad of interactions, while phenomena that are selected to be studied are often
chosen based on the ability to break it down into ‘researchable’ pieces (DeWalt, 1994).
Nevertheless, as Eko mentioned, knowledge on local species and local environmental conditions can be
produced and taught to people. However, science has lost its touch with local knowledge and everyday
experiences, due to being elaborated and institutionalized in laboraties (DeWalt, 1994). For the sake of
SA its scalability, science must adapt and move beyond seeking ‘researchable’ pieces, so that students are
taught about these systems in university.
Secondly, as mentioned in the theoretical framework, knowledge systems contain great value for the
scalability of transformative agriculture systems (Barret et al., 2020; Dinesh et al., 2021). Farmers, and
students studying agriculture, base their views and mindsets often on scientific evidence. Most of my
interviewees have mentioned and confirmed that this is a major challenge. It is predominantly a challenge
because the academic spheres are not adjusted to this, there is a need for conceptualization and
simplification. One of my interviewees, Cristina, professor in plant protection, has experienced that
students desire recipes and solutions:

And one of the things that I think it's happening is that there is a big confusion around the
concepts of syntropic, regenerative, whatever.
So all those agroecological systems, if we can call it like that, and that's the rear to scalability,
because for those, that are, uh, that have some critical capacity that came from other areas like
not agronomy so for those that came from biology, environmental sociology, it seems to be a
very good idea for those that came from, agricultural backgrounds, the technical questions
that are behind syntropic are so complex.
That's become like the rears for change for real change. And we will not be able to change to
any of those systems, unless we are able to explain farmers and technicians how to produce
using syntropic, that's, um, achieving the same kind of economic profit. And, and even if we,
the, uh, lower economic profits, at least with the same security that they feel when they are
doing conventional agriculture.
Um, so for me, the main barrier, the first barrier to overcome is to find a clear concept of
syntropic, what is SA? What does it mean? What does it imply? (Cristina)
The creation of clear concepts of SA is, however, connected to the popularity and funding going into
research about this topic. Then there is also the confusion around what SA means, and who decides what
it means. As SA is growing in popularity in Portugal, more and more people are engaging themselves in
it and are consulting other farmers about this. This comes with the risk of losing some of its core values
along the growth path. Marc Leiber expressed that this worries him, he says concepts will be watered
down and the actual concept is damaged by people that aim to do it after, for example, following one
workshop, and then also try to pass it on. This creates a pass on of interpretations that dwell of the real
concept. He stresses the need for commitment and dedication, in his case, a commitment and dedication
of almost six years.
Science is just one among many ways of knowing about the world. Localization and gaining knowledge
about local species, can happen also without institutional education. Farmer-to-farmer knowledge transfer
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posseses great potential, for example by means of farmer groups, networks and cooperatives (Cross and
Ampt, 2017).

If one farmer is doing really well, all the neighbours want to know how it works and they're
interested. I have a field day I open my farm for all of the other farms to come and have a
look and I tell them what works and what doesn't it. And then they can see for themselves.
And then I go away and I learn. Yeah. So you try to engage people on your, in your
farming work. (Scott Hall)
However, this would require people to get off the beaten track. It needs intrinsic motivation, and perhaps
also certain stimuli such as primary and high school education, friends, family and economic security.
This provides a challenge that is noticable in most spheres and identified drivers, which boils down to
the alternative nature of SA to the current paradigm. The alternative nature being challenging the current
paradigm in which people dominate and controle nature, rather than following natrural succesion,
understood as ‘the way life moves in time and space’ (Götsch, 1995).

Cultural attachment, and ‘the norm’
In the theoretical framework was mentioned that farmers show resistance to change due to anticipated
loss of social-cultural rewards, or even loss of identity (Burton, 2004). The cultural imperative ‘to have
more’, and to ‘dominate or manage’ natural resources, seems to be deeply intrenched in modern life style.
Dayana and Felipe refer to this as cultural attachment:

But when we come to ideas, when we bring ideas like this to a places where they are used to
have, like, grainfields, it was a grain yard for a long time and people are very used to work in
a way, because culturally they're very much attached. For example, with the animals, which
sheeps and goats that goes back to Millennia. So they have the idea that this is native and this
is the culture and and we bring this discussion also to at this sociological aspect. Because it is
aging societies. This is our premise, and so they they look back a lot. So they are very much
attached to what they were to do, the way things were done and the way even European
Union puts money on. So there is a like a cultural aspect, they want to keep things the way
it was or when they want to change, they miss what caused the degradation. (Dayana & Felipe)
The problem is that in the mediterranean, we have less memory of forests being the main
vegetation. For the past 7000 years deforestation has occurred in favor of livestock and
pastures. (Dayana & Felipe)
Therefore it is very difficult for people to accept that agriculture needs to change, and trees need to be
included. This lack of acceptance also makes that innovation in technology is being blocked.

The lack of acceptance in this matter is what makes that it blocks technology to move forward.
And so we are always taking one step back or say it means OK, now we need to convince
people that this place was a forest and if we want to protect nature and respect nature and if
we want to solve our environmental issues, we need to keep discussing and to bring all the
discussion about the importance of trees and forests, the importance of adding the trees in our
agricultural schemes and importance of managing those trees. Yes, importance of pruning
trees, which is very difficult for people also to understand the importance of using the prune
material on the ground. So it is, I mean all the results of the dynamics of managing a forest in
a way that it will, it would produce fertility and it would at lead to healthier environments.
It's at stake because then we really need to to to discuss all that. In order for people to
understand. OK. Ohh OK. We need to scale up. (Dayana & Felipe)
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What Dayana is saying here is that we need to broaden people’s perspectives on what the norm is, and
how we look at nature’s pristine form. This, is according to her also relatable to the loss of connection
between spirituality and science (2019a). The crisis of agriculture is partly due to the seperation of
spirituality and science, and without spirituality it is difficult to understand what Ernst is doing. In this
case spirituality has nothing to do with the church or religion, it is the acceptance that human beings are
part of something bigger, and it is time that we behave accordingly to it. The basic principles of life, such
as unconditional love, should be considered when it comes to agricultural decision making:

And here in the Mediterranean, it was supposed to be like this. So that's why we studied a lot
in our book. We go through that a lot. I mean, going back and showing researches and
findings in, in, in, in, in a logical evidence that here was a forest as well. So we were supposed
to work this place. Our agriculture was supposed to work as a forest if we want to respect to
what the place wants to be, if we want to go deep into respecting nature and not only assuming
that respecting nature is just using compost or being organic or biodynamic, but we need to
respect the dynamics of a place, which in this case is is a Mediterranean forest, and so. (Dayana
& Felipe)

I deem the ‘acceptance’ part as an important friction zone to SA its upscaling potential. A fundamental
cultural or paradigmatic change has to happen, in people’s minds, in subsidies, in social arrangements, in
the whole food chain. An exit depends on farmers willingness and knowledge, to be able to challenge
the status quo.
Additionally, educational changes, especially in primary and high school, are now a big barrier for SA to
grow in popularity. Yet, the traction zone referred to as the willingness to spread the message and
contribute to the greater good, is leading to local and small-scale initiatives such as forest schools
emerging. Terra Sintrópica, an environmental protection organisation in the South of Portugal, aims to
be a learning centre for children, students, and farmers. In this way, they are trying to slowly change
people’s perspectives on the necessary reconciliation of forestry and agriculture. Also, they acknowledge
and are inspired by native people and their way of farming in-between trees.
Terra Sintrópica is part of the Mertola Agroecology centre, which has the main aim to (re)learn the ways
to know and practice an agroecological metabolism, aligning productive capacity with the conservation
of natural resources. They describe themselves as an aggregator pole, based on a network governance
model with a space for experimentation, monitoring and demonstration. Among the types of agriculture
that is being explored there is SA, with the goal to enhance knowledge on the influence of SA on the
resilience to climate change in the semi-arid context, together with the soil fertility, biodiversity,
prevention of erosion and water household. They believe that creating knowledge can provide principles
useful for designing and managing sustainable agroecosystems, in line with what Cristina has stated. They
also believe that by means of demonstration, innovative and effective practices will be promoted, helping
farmers make decisions that are better suited to their context. Lastly, they engage the community of
Mertola, among which the primary schools, by means of volunteering days and excursions. According to
Terra Sintrópica this can activate the needed resources for changes to happen.
What according to them is crucial is to go back to basic understandings of life and nature and start with
educating the younger generations about for example the importance of the soil food web. Among the
ways in which they are trying to contribute to this is by means of implementing food forests for and at
primary schools. They believe this is a valuable opportunity to talk about environmental issues and soil
fertility and have seen a lot of changes in young people’s mindsets on how agriculture should take place.
Initially, monocultures are what comes to mind when young people think of agriculture, but after some
time spend in these food forests, they start to comprehend the connections and interactions among plants,
soil, trees, and soil cover.
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The spreading of knowledge about SA is therefore not only based on specific species knowledge, or
knowledge on how to put it in practice, in reality it boils down to basic understandings of the principles
of life, the understanding of how nature works:

Definitely because one of the main innovations of SA, we think is that we learn how to
interpretate the nature in another way. We see the same evidence that everybody sees, but
we understand that what we take as true, that we've been believing in some.. We've been
believing in some truth in ecological explanations that are just an interpretation. They are not
the only truth and what SA offers us is we say new glasses through which we see the same
things, but we we can understand in the new way. And once we understand the dynamics
and the relations that are established in the in natural environments in another way we can
reproduce them in our agricultural fields, and this is we think the only way to really respect
nature is not just with a good intention, but really in function in a form, function and
dynamics. (Dayana & Felipe)
On top of that, for SA its potential to scale up, scientific evidence is necessary. This leads to a chickenegg story, and opinions differ on this matter. Education needs to shift, yet educational changes and
transitions are, according to my interviewee Scott, driven by results.
Laura: Yeah, but then it all starts actually with, with agricultural education, right?
scott: Well, yes and no, to be honest with you, like I'll use holistic management is another

example. It's not the education that drives the transition. It's the results.
…
scott: If I see what you're doing is successful. I'm going to then want to learn.
I'm not going to learn first and then find out if it's successful.

That's how all the ways that's all of the different agricultural agriculture spreads

Scientific evidence
The paradigms that people operate from comes from education, which is formed by among others,
research. Research is often simply about a “strenuous and devoted attempt to force nature into the
conceptual boxes supplied by professional education” (Kuhn, 1970). Therefore, research is often based
on a replication of other people’s works, without truly discovering what lies underneath. This produces
friction for an agricultural system such as SA, which operates outside of the hegemonic research paradigms
and requires a reorientation when it comes to suitable measuring units and descriptive concepts.
Scientific evidence is one of the main pillars of the up-scalability framework provided in the
methodological section. Yet, Marc Leiber said, SA is still in its developmental, experimental phase in the
medditeranean and there is not sufficient scientific evidence available yet for it to start upscaling. This is
something that I have heard many times, among other from my first interviewees, Ricardo and Leonardo
from Food4Sustainability.

It is not easy to apply what ernst is doing in Brazil, but we can adapt, think and study. For
these studies we have to struggle for some other funds. These are important, because they will
stimulate the academy the universities, companies, and even companies like us to join and
organize to have some scientific results proven, that SA can be possible. (Leonardo)
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Upscaling implies the replicating of processes that add value along their way (Wigboldu and Leeuwis,
2013). It can refer to institutionalisation, integration, transitions, evolution, incorporation, development
and transformation. Therefore, SA is in the beginning phase of upscaling. It has originated in Brazil and
has grown big there, and now it is spreading in Europe. However, as experienced by my interviewees,
the spreading of the movement is haltered by a lack of written materials.

That's another barrier is that there is not so many written or available technical materials,
materials, proving that it's possible. (Cristina)
Written material, or results, that proof that a certain system has an advantage over other systems not only
ecologically but also economically and socialy, can pull people over the line and make them want to
experience it. However, the flipside is that this push to show results is tempting organisations to focus on
quick wins (Schutt et al., 2020). In SA the most important wins are long term, in opposition to
conventional agriculture that presents positive agronomic results on the short term, in the long term the
costs exceed (Andrade, 2019a). Showing material on the long term benefits, including cost-benefit
analysis against the quick-wins of conventional agriculture, could seriously increase SA’s potential to
upscale quicker.
Unfortunately, there is a lack of frameworks through which the results can be analysed and shown:

OK and so yes yeah we are at a point that we need different kinds of economic models OK
to organize the data, the data of biodiverse systems, because normally they just have one
culture, one for the inputs and one season, and we have a system that is not only biodiverse
but it changes along the way. It changes the main culture along the way. So yes, and but even
though it's very promising what Dayana is saying that it it it's hard to find economical model
to be comparable. (Dayana & Felipe)
By developing accurate ways of measuring and registrating the data, and producing comparable units,
policymaking on sustainable agriculture could be greatly improved.

So for many years, we went through this discussion because people said, OK, we need to
show evidence and then some people just proved they they showed evidence in Brazil 1st and
after here as well, to show it can produce. But again, we need to make a fair comparison
because I guess as far as we can go is to run experimental plots and show it works. It works.
Agronomically, and it works ecologically, which is important, but we can't still because we
don't have machinery because we don't have incentives. We can't compare with the with the
establishment, you know, with the, with the, the way, especially here in in Europe as a heavily
subsidized agriculture. (Dayana & Felipe).
As explained in an article written by Douthwaite et al. (2003), on complex systems and their impact
evaluation, the understanding of rural development as a complex, and social process, is growing. It is
leading to a positivist approach to research on ecosystem science, giving way to constructivism. Positivism
is associated more so with ‘hard’ science whereas constructivism is often used as an approach in soft
science. The difference is that positivist scientists follow the principle of repeatability and generalizability,
while constructivism aims at integrating context dependency and moves away from ‘numbers’ as the only
way of knowing (Douthwaite et al., 2003).
Hence, there is not only need for more research into SA to produce scientific evidence, the positivist
approach to agricultural sciences creates friction for SA to grow and spread. It is crucial that this changes
so that the comparisons with more conventional types of agriculture become fairer. A constructivistbased research can provide acknowledgement that technological/ecological change is highly social which
complicates systemizing the causal relationships between general benefits and the costs related to
regenerative agriculture (Douthwaite et al, 2003)
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Economics: funding, costs, and benefits
Funding, subsidies, support, and other economic incentives are very important for the potential of SA to
upscale soon, and fast. Yet, a paradox is that in order to attract funding to go this direction, there is a
need for data to prove that it is necessary, and research into SA or other regenerative types of agriculture
are only possible with funding. According to my interviewee Susanna, there is a huge lack of funding
that is going to SA for research

And trying to, uh, fund research on the systems, regenerative systems, which is wider than
just syntropy itself. And obviously to have the data needed to evaluate how to support or
what, what systems to support. So I think that's the phase where we are regarding European
union, which is always slow. It's a big system, you know, political, economical, uh, legal.
So it's, it's a slow structure, but they are in that phase. There's more and more funds for
research, you know, and this kind of, which is good. Now it's up to us, like you're doing,
that's why I accepted to speak with you because it's up to us to actually, um, do the research
we specifically regarding syntropy. (Susanna)
Hitherto, agricultural support is, according to a study by the World Bank (Searchinger et al., 2020), only
modestly contributing to objectives such as mitigation to climate change and conservation agriculture.
This can be attributed to support flowing in the direction of wealthier and larger farms, both within
countries and on a country base. This highly reduces the likelihood that the support will enable smaller,
regenerative farmers to produce, mitigate to climate change and avoid poverty traps at the same time
(Searchinger et al., 2020).
According to Cristina, this can largely be attributed by the decision-making process on agricultural
funding. Usually large-scale (monoculture) farmers are in charge of deciding where support goes to: in
the following dialogue Cristina explains this barrier to farmers implementing more sustainable practices,
which comes down to the political structure of decision making in agricultural funding.
Laura: Is that not happening? (referring to supporting farmers that work with more sustainable
practices)
Cristina: It is, but in the end it doesn't work very well because who decides, uh, the measures

that will be implemented usually are the farmers that have the larger areas, the larger amounts.
So they create formulas that benefit themselves and not the ones that are doing syntropic or
this is happening everywhere. It's not just
Laura: Why these farmers are the ones that create the formula?
Cristina: The political formula. So imagine in Portugal, when we are deciding, how to apply

the money from agriculture. And we are saying now with the farm to fork strategies, that we
will pay farmers that, uh, that provides better ecosystem services, this is happening everywhere.
So the measures that will provides better ecosystem serviceswere discussed with stakeholders
from the agricultural sectors from producers technicians researchers, I worked, I was there
So the measures that are going to be sponsored by the agricultural money were thought by
the big farmers that are not concerned with syntropy or regenerative or whatever.

So in the end, the measure, the greening measures were, will be those that favor more, the,
the bigger farmers, this is very difficult to change. We are changing it, but it takes a lot of time
and lots of time, a lot of.
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Cristina explained here two of the biggest economic barriers for SA. Firstly, the fact that decisions are
made based upon power and tradition, this will be explained in more detail later on. Secondly, the speed
in which funds and subsidies are shifting to more sustainable and regenerative practices are not in line
with the speed at which profit is made in SA. There are many costs involved in the implementation
phase, and the first harvest from your perrenials takes a very long time. However, despite the initial
economical difficulties, SA has proven to show significant economic benefits in the long run in Brazil
(Rebello, 2019).
According to calculations of Ernst Götsch, in a long term period planting a forest can be eight times more
profitable than grains (Rebello, 2019). Additionaly, ecosystem benefits are thus far not taken into
economic cost-benefit analysis of agricultural systems, such as an increase in soil fertility, water capture,
erosion control, termperature control and the absence of toxic substances sprayed on crops, soil, air and
water, and many potential health benefits that would come from sustainably produced food. These
aspects, if turned into monetary value, could make SA significantly more profitable than conventional
agriculture.

We also need to, um, let's say value the ecological services for regenerative farming and
syntropic farming. And that is never considered in agriculture world, but in the future, To
support these systems of production. We need to value ecological systems. So I'm not only
buying, um, kales, I'm buying kales and the buildup of soil and the water lines protection and
so on and so on.
And, i'm not saying this has to be the final buyer, us have to pay the full price for that. I think
it's a paradigm change on funding, on politics, on everything to value this and to set money
available for these, you know. (Susanna)
However, many (not all) ecosystem benefits are only shown and felt after a long period of time, which is
in contrast with the quick-win approach of governments:

Governments are too short term focused, they have to show results of growth within 4 years.
The fact that they only have four years and there are disasters like the war and covid make
that they don’t do long term thinking and investments. (Eko & Raquel)
Economy works on finances, which is a problem. Places are expected to produce straight away
and this is leading to no return on environmental conditions. (Ruben)
The economic growth drive, next to the conventional development paradigm in agriculture, which
remains centred around an inrease in productivity, by means of capital-intensive production, create a
source of friction for SA. Monocultures prevail as the mainstream, partly due to agrochemical giants
exerting a lot of power over where money ought to go (Ye et al., 2020). These powerful economic
interests are seriously inhibiting the spread of regerenative forms of land use (as explained earlier on by
Cristina). An agroecological transition would go at the cost of large agribusiness corporations their
revenue, which may be the single most important barrier obstructing global agroforestry or agroecological
transitions (Ollinaho and Kröger, 2021). Therefore, on the traction side, being able to produce chemicalfree and fertilizer-free, will also give farmers more autonomy and security.
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Um, it's very hard to transition and it's not only Portugal. I, I travel a lot to the states. I follow
a lot, the regenerative movement in the U S which is a country with another, with a
completely different financial in the economy. Um, view and reality. And even there it's hard.
It's the transition. It's the hardest, because.
It is. If we think about the, um, the context where we are regarding the farming production,
it's hard, but if we put the money in the right place, it would not be hard. The question is
where are the funds going? I think this is the biggest question. And it's not only in Portugal,
the US has the same problem, but regarding European union, the problem is all the funds are
going in the direction of wrong systems. (Susanna)
The ecosystem benefits of any agroforestry system are increasingly supported by a growing body of
research (Ollinaho and Kröger, 2021), including being featured prominently in documents produced by
international organizations such as the World Bank (2008). Therefore, one would assume that policy
support for expansion and diffusion of agroforestry practices would be put in place. Sadly, the pace at
which this is happening is much slower than wished for (Ollinaho and Kröger, 2021. Next to powerful
economic interests, the contradiction among agroforestry principles and practices play an important role
in this zone of friction for SA to receive support. The defining characteristics of the modernization
paradigm are based treeless monocultures and single-species land use logic, which is in contrast with the
complexity that SA rests on (Ollinaho and Kröger, 2021). In the next chapter, this aspect will be discussed
more elaborately.
Lastly, subsidies are still often going in the direction of culturally valued species, which leads to less
endeavour for people to shift towards more sustainable practices, or diversification:

There is lack of funding. I'll give you an example, here in Portugal they have traditional olive
trees. These traditional olive trees receive a kind of subsidies from the government to maintain
traditional olive trees. But if you have to change and intensify this a little bit, you will lose the
subsidy. So people prefer to do nothing in these huge areas instead of improving some
diversity, improving their soil quality, soil health, more plant diversity. No, they prefer to
receive the money. (Leonardo F4S)
The cultural attachment and economic incentive are therefore, two big constraints on both individual
(see chapter 5, cultural attachment) as well as state level for the upscaling potential of SA. On the other
hand, the economic advantage of more fertile soil, low input costs, income diversification, and autonomy
from agrochemical giants, arguably weighs heavier than the economic barriers just mentioned.
Unfortunately, for SA to be able to prove this point, things will need to change politically:
Laura: So politically things would need to change.
Eko: I think that the government should, uh, finance, uh, the people and the companies to

do this kind of yeah.

Laura: Because it's regenerating the land.
Eko: Because it's securing the future of the people that live in the country. Yeah. Otherwise,

there is no future for the people living in this country, and this is more important than roads
and hospitals.

And I really think that if you look at it this way, [00:33:00] I didn't do the calculation, but I
really believe that you're going to see, this is very, very cheap to achieve. If you are 20 years,
you can achieve crazy stuff with very little budget. Yeah, it's all about time , patience, and
good planning and professional people.
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Nevertheless, what was particularly interesting to experience is that in their day to day life, the farmers
that I have visited seemed to have successfully distanced themselves from the capitalist, consumerist society
in which development is equal to economic growth. The principles of unconditional love and abundance
took the upper hand.

Conflatedness of concepts and definitions
A key constraint to SA - being it a strand of agroforestry – becoming more integrated into policymaking
is that there is a lack of consistency in what agroforestry means and what the difference is among all types
of agroforestry (Ollinaho and Kröger, 2021). This relates back to what Cristina has stated, for SA to grow
bigger there is a need for clear concepts and definitions.

So we follow this trend of European union regarding regenerative farming, and we provide
as much data as we can. So in the future, the funds setting changes in these direct. Yeah,
because when we speak about agroforestry, I have a notion of agroforestry completely
different from other people. Um, in the academy or more related with political stuff, for
instance, they think a lot about, okay, animals and plants, that's agroforestry or things, very,
you know, typical pasture and that's, that's what it is.
And when I think about agroforestry, I think about, you know, these abundance, uh,
syntropic systems that I've seen that I've seen in Brazil and that I dream to achieve in Portugal.
(Susanna)

The conflatedness of agroforestry in policymaking literatures, may have hugely impacted the transition
of conventional to agroforestry driven production models. The loose definitions that are often given,
such as ‘multifaceted, multicomponent and multiproduct activitiy with many purposes and benefits’
(Jerneck and Olsson, p.115, 2013), end up not saying much, and allow a free interpretation and
implementation of the concept agroforestry. This leads misuse and overuse of the concept agroforestry to
gain popularity. It also leads to governments not being adapted to agroforestry under the meaning of
abundance (see figure 10 for a visualisation of abundance in SA), and a high diversity.
Among others Job and Tania from lugar da Terra explained that it is really hard to apply for subsidies
since the government does not understand whether they are doing
forestry or agriculture, which is also supported by Ruben:

For funding the high diversity of species is really hard.
You can say it is a variety of monocultures, and
administrate it like that. (Ruben)

Figure 10 Ruben at Planta Floresta
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Finding a middle way
Transitions require transitions arena’s, with room for long-term reflection and prolonged experimentation
(Geels and Raven, 2006). What has become clear during my field work is that this arena with room for
long-term reflection and prolonged experimentation, is lacking due to deficiency of funding and support.
Therefore, all the farmers that I spoke to seem to transition to SA differently. This transition poses barriers
to most farmers but is inevitable for innovation in general (Dinesh et al., 2021). The time in which we
are living, confronted with socioecological challenges, offers the opportunity to recreate the narratives
about sustainability and food systems. Unfortunately, however, this opportunity goes together with the
challenge of overcoming the still dichotomous principles of science that follow the man-naturetechnology tripod (Andrade, 2019a).

Syntropic agriculture is working with this big thing. But you need to understand and
introduce yourself into it, and adapt yourself to the ecosystem’ (Ruben)
Implementing and devoting to SA requires time, energy, and patience. The people that I have
interviewed differed in their views on the transition and to what extent syntropic farmers should be
allowed to divert from the principles of syntropic farming. Additionally, some of the farmers said that
they would rather focus on engaging the community, or building a community (Francisco), before they
focus on upscaling.

If you start with SA, the beginning phase is a little hard but then yields increase over the years.
There is less need for energy and inputs, but there is more need for knowledge of the plants
and how to be part of the ecosystem. (Ruben)
Yet, Ruben among others says that there is a middle way to take, which implies for example the use of
some fertilizer in the initial phase. The irony of this matter is that, if subsidies would shift towards
agricultural systems such as SA, the returns would increase over time. At the same time, what is happening
now, is that subsidies are going to unsustainable agriculture systems, which are proving to become more
and more costly over time (Ollinaho and Kröger, 2021). The costs relate not only to the production, but
mostly to the impact on the environment and climate.
The way in which SA is carried out should not be so set in stone, according to Dennis Hickel. Dennis
Hickel operates a little differently in comparison to the rest of my interviewees (See figure 11). His farm
looks at first sight more like a permaculture or market gardening farm since he grows most of the time
one crop in one row. His view on this is that he needed Figure 11 Dennis Hickel. Here you can see that he uses the different
to design a system that supports him economically, while strata more three dimensionally rather than in height.
labour costs are really expensive where he lives. Therefore,
he needs to grow vegetables now to support himself, and
orient his system more on the market because it needs to
be efficient and quick. However, he follows the principles
of SA in the sense that he increases the diversity, but rather
over time than over space. Additionally, this is only the
establishment phase, ultimately, he also wants to follow
natural succession and create a forest, but for now it is not
easy for him to provide an income in Portugal by means
of agroforestry. In order to economically survive the
transition, he therefore believes that it is important to step
outside of the normative SA framework and create your
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own truth of what is the best to do. Dennis thinks people get stuck in frames and wants to do this
differently, he wants to look through multiple frameworks.
‘You need to know what your purpose is and create a system out of it’
‘It is a process. I will reach the same thing (an agroforest) at a certain point’
(Dennis Hickel)
So, in order to overcome the lack of funding for the transition barrier, Dennis Hickel decided to create
his own approach. Some of my other interviewees did the same, among which Job and Tania who have
a market gardening system in addition to their syntropic lines. The most money they make comes from
the market gardening.
This liberty to create your own pathways and principles in SA can be seen as a great opportunity.
Unfortunately, some key principles have to be sacrificed a little bit and especially in the beginning of the
transitioning phase it is difficult, to not possible, to operate and make a living without any inputs. Job
says he sees it as possible but it would require you to live very primitively for a long period of time, which
for him simply is impossible with two kids to provide for.

Figure 12 & 13: Lugar da Terra: a combination of market gardening and SA

Scott Hall invigorates this thought:

Yeah. And you might find, I'm not sure, I'm not sure, but you might find that the market
garden actually requires input from outside. . Yeah. Yeah. They, um, they compost, I'm not
saying anything. What they're doing is obviously a good job because all of us do. Um, but
just for the sake and, um, we'll be precise about it and to be clear. About what we're working
with, what our goals are, what it is and what it isn't yet. And there is a, there is a, uh, a blurry
edge between importing, like you said, compost to make a living. And this is, there's no clear
threshold between doing that and then going all the way to syntropy and we, tend to
transition. (Scott Hall)
This is related to the necessary incremental changes and technological improvements for eventually large
scale transformations. The farmers have all expressed that it is a long process and it has to go together
with paradigm transformations. Since the windows of opportunity (funding, support, available
knowledge) are coming up short, farmers need to take matters into their own hands.

45

So, you know, it's different, it's different. And so it takes time to align these things. And that's
why we were so interested in doing research and providing data to situations like yours and
whoever wants to work with us, you know, in that sense, because I think it's related with this
to answer your question. I think it's very much it's as hard as the money that is available. So
right now there's no money for regenerative farming to the transition because we need to
support the transition of the farmers that are producing. They cannot stop and restart, they
need to keep the system going they need to do a transition from plots of land, to plots of land,
and all these strategies that we need to apply. It needs support. The farmers don't have enough
resources to do it. And I think that's the main challenge, unfortunately. And so funding would
be a response, national fundings would be a response to this, but there needs to be political
will. (Susanna)
By focusing on creating abundance, productivity will at some point be a byproduct. (Eko)

Thus, the transitional stage that is necessary and goes hand in hand with diverting a little bit from pure
SA, is both a big challenge as the window of opportunity for SA to upscale.

Practical sphere
The practical sphere is representative of observable and tangible changes in (environmental) conditions,
practical solutions and constraints, and behaviourial adaptations regarding transformations (O’Brien and
Sygna, 2013). Examples are the sociotechnical and cultural innovations, but also changes in strategies,
practices and behaviours. The latter three have been very evident at the syntropic farms that I have visited.

Produce your food to create the forest, and you create your forest to produce food. (Marc
Leiber)
I have seen examples of thriving nature on farms due to practices that follow natural processes/succesion,
together with mindsets that farm for nature rather than use nature for farming, see per example figure 14
and 15. This was evidenced by the fact that very little irrigation was necessary, there was a high diversity
of plants, the soil had a thick organic matter layer, and there was an abundance of plants and no bare soil.

Figure 14 and 15: Quinta das Abalhas

In this chapter I will the firstly explain the current
climate related difficulties farmers are facing, next
to examples of solutions and adaptations to these
constraints, and how the personal and political
sphere have been of influence on chosen practices and strategies. Next to that I aimed at gaining an
understanding of what constraints farmers in applying certain SA techniques. As I have written about in
the previous chapter, many farmers deviate to a certain extent from the pure syntropic agricultural
principles in the transitioning phase. In this chapter I will aim to answer why, and how they deviate.
Firtly, I will discuss the major zone of friction in this sphere: climate change and ecological degradation.
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Complexity
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Figure 16 Categories of zones of friction and traction, belonging to the practical sphere

Climate change and ecological degradation
The Mediterranean region is at particular risk of climate change, with hot drying spells all over Europe
as a result of global warming, and wet and cool winters (IPCC, 2007). According to the IPCC (2019) 14
Mha is at risk of, among which especially Portugal, is at high risk of desertification. Among the most
important causes are irrigation developments, cultivation practices on rangelands, caused by population
growth, agricultural policies, and markets (IPCC, 2019). Furthermore, Portugal copes with a dramatic
variability that can cause waterlogging in the winter, and drought stress in the spring and summer
(Carvalho and Laurenço, 2014).
Land degradation and climate change impacts have been mentioned by my interviewees as important
zones of traction (on a personal level) to engage in syntropic farming. Conversely, the land degradation
Portugal is facing due to unsustainable land use and climate change, makes it harder for the farmers to
transition to SA (without inputs/support), making it a zone of friction in this chapter.
3.6 million hectares represents less than half of the rural area of Portugal, which is estimated at 82% of
the entire mainland of Portugal of 8.9 hectares. This means that the land under agricultural utilization is
a substantial part of Portugal. In addition, extensification of land use is a current trend in agriculture in
Portugal with livestock density and amount increasing. More than half (56%) (European Commission,
2019) of the agricultural surface is currently dominated by permanent pastures (Marques, 2015). Farm
size is remaining the same while the total agricultural area is decreasing, going from 3.8 million hectares
in 2005 to 3.6 million hectares in 2016 (European Commission, 2019). This decline can be attributed to
a decline in arable land.
Soil erosion and fertility decline
Portugal is at risk of increased problems with soil erosion, salinity, and increased temperatures (Jacobsen
et al., 2012). The soil in Portugal has in general a low organic matter content and is acid. This, together
with climatic constraints, poses limitations to the crop productivity (Carvalho and Laurenço, 2014).
Moreover, Portugal’s forests and nature areas have a very high degree of artificiality and low degree of
biodiversity, which is demonstrated by the scarceness of native species and especially, the abundance of
commercially valuable exotic species such as eucalyptus (Cunha, 2021).

Adaptations to climatic and environmental constraints
At Terra Sintrópica in Mertola, the main challenge and simultaneously zone of traction is the
environment (al degradation), and how to connect productivity with fertility. They aim to build a bridge
between forestry and agriculture and by means of that, regenerate severely degraded land. Introducing
trees in your agriculture system, as experienced by the farmers, provides shade and water capture.
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Essentially all the farmers that I talked to indicated that they reduced their irrigation to either once a week
in the summer, not at all in the winter, or some do not even irrigate at all.
Other strategies that are used to improve climate (change) adaptation and mitigation, are no-tillage, usage
of biomass from the trees in the field as mulch, or manure from neighbouring farmers, and an efficient
weed control by cutting down the weeds at the right time, before they age, flower, or start overtaking
the other plants. The weeds are then used as mulch to cover the soil, to prevent other weeds from
growing and hold moisture.
For the farmers that I have visited these were very common and logical strategies, which they
implemented with passion, since they are in line with natural processes. At Terra Sintrópica, the soil is
viewed as the vital component to life, as it is the stomach of the plants, wherefore they want to protect
the life in the soil. Covering the soil is crucial according to them (see figure 17), which is in many places
in Alentejo not happening at the moment.
There are two important reasons for them to maximize diversity and occupancy of plants, to protect the
soil (Terra Sintrópica, 2022; Andrade, 2020a):
1. Bringing species together that feed on, and have symbiosis with, different micro and macroorganisms, to increase the soil biodiversity. This positively influences the vegetation as it functions
as nutrients.
2. Photosynthesis maximization: 40% of the sugars in plants are produced with photosynthesis,
which are left in the soil. This feeds the soil again and the trees feed the microbiology.
Figures 17 and 18 (next page) show the high diversity of plants (17), next to the thick soil cover (1) at
Terra Sintrópica.
SA is an interconnected and cooperative system that maximizes soil biodiversity and production of sugars,
similar to what forests do. The practical innovations here that have taken place are the diversifying of
crops used in one place, no tillage, no fertilizers, and no pesticide. These are a response to ecological
degradation, together with the personal worldviews of the people at Terra Sintrópica: that there is a need
to include natural succession and forestry into agriculture to positively impact the soil. The diversification
has led to them only having to water the plants once a week, in summer. Additionally, it has provided
them with income diversification. Next to vegetables they produce berries, fruits, and nuts, which they
make products off that are sold locally. The local store they own is a place where all local organic farmers
can sell their produce, a cooperative. This provides peer support and motivation to continue aspiring the
greater good.
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Figure 17 and 18 Terra Sintrópica: high diversity of plants and soil cover

Complexity and abundance as syntropic strategies, and zones of traction ánd friction for farmers
Syntropy entails that the farm should resemble a closed system that can structure, organize and complexify
itself from itself. Together with entropy processes, the two determine the life- and respiration cycles of
various organisms (Leiber, 2020).

Syntropic is in which you have a more and more complex forms building up one another, and you
have more information and you have more activity in the system and it's coherent.
Yeah. Okay. And this is what we aspire for, and this is what we are dependent on because we are
the top of the nature pyramid, and we are dependent on all this abundance of life to survive. So,
uh, the idea here is to augment the abundance of life, which meaning augmenting the activity or
augmenting the humidity or augmenting the available nutrients in the soil, augmenting the organic
material over the soil, augmenting the animal life, all of this. (Eko)

Figure 19 & 20: SA nests at Floresta (Eko)

In pictures 19 and 20, you can see the increase in soil fertility of Eko’s syntropic nests methods. The nests
are about half a year old and have recovered the soil to a great extent, since it used to be like the soil
around it. By means of building nests and bundling energy, creating microclimates, providing continues
biomass as mulch, the soil receives an abundance of fertilizer and protection. The recovery of the soil and
improvements in ecosystem health result in a positive feedback on the scalability of transformative
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sustainable agro-ecossytems. Tangible and observable evidence for the farmers is confirmation that their
approach and techniques are doable, effective and enhance the sustainability, next to being in line with
personal values and aspirations.
The complexity, can however, also create a zone of friction. The amount of knowledge that is needed
in the initial phases and implementation phase is something that is not possible to do alone. For example,
francisco received help from a consultant in the field for the planting scheme. The planting scheme looks
as follows:
Figure 21 Planting scheme of Francisco

Figure 21 Planting scheme of Francisco

As you can see, the scheme is three dimensional and contains many different species that need to be
planted in the right place and order, and then on top of that require regular pruning, which also differs
per plant. Job from Lugar da Terra said that he believes SA works as a principle and as a system, without
a doubt. ‘The whole world has to become Syntropic so that we can create a paradise on earth’. However,
in the life of now and if you want to make a living of it, then you are talking about something that not
everyone is capable of. It is much more complex than any other sort of agriculture. He does believe that
everyone can learn it, and that the best way to learn it is by experiencing it.
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A technical barrier and possible solution: (lack of) mechanization
Antonio, farmer at Terra Sintrópica who is currently transitioning to SA, says this complex system is a
big challenge but very necessary. He wanted to change his approach (biointensive agriculture) because of
the climate and soil in Mértola. This is when his desire to apply more regenerative practices initiated, and
resulted in his interest in SA, which to him made a lot of sense. Now he balances organic agriculture
with SA and has experienced a significant improvement of the soil.

The system balances itself when there is a pest or disease.
For Antonio an important barrier to the movement is the lack of mechanization. The labour intensity is
too high for just one or two persons; therefore, a balance must be found between syntropy elements and
mechanized agriculture.

There is a lack of adapted mechanization and technology to do some of the operations in the
syntropic way. (F4S)
The need for mechaniztion and technological development within SA can be seen as an important source
of friction. Mechanization and technology goes against some of the main principles of syntropic farming,
since it is an unnatural way of cooperating with nature and goes together with production costs and
emissions, and sometimes soil damage. Additionally, the lack of funding decreases the potential of the
development of ecological friendly machines, leading to farmers being compelled to deviate from pure
syntropic farming to be able to make a living. However, it would allow farmers to upscale their syntropic
farm without needing volunteers or cheap labour.
When I asked Dayana and Felipe about how they felt about mechanization, and the conflict with SA
having the potential to bring people back to the land, they responded the following:

And I mean everything in that realm improved but on the other hand, we are we are talking
about it is an alternative agriculture and in history no alternative agriculture could face a
dominant agriculture. And so if we want to, to, to change now I'm just talking about the
ecological aspect. If we want to give more to increase the lifespan of our own species and
to prevent the disruption of the of the of the planet's climate the way it's already happening,
we need trees. We need lots of trees on on, on the land and and any way possible. So if
technology helps us to face that and to take this agriculture in and other kinds of agriculture
to take them away from the, this alternative marginalized approaches and bring it more
closer to the dominance approaches it would be already a great change. Is it ideal, no, still
not ideal. The ideal world would be with no big scale farming and everything is local. I
mean managed by you know the people, and in in small scale it doesn't make sense.
Someone to have thousands of hectares and managing it with robots. I agree with you but
it is a transition I guess. (Felipe & Dayana)
Ultimately, this barrier shows the disparaties between practical solutions such as SA and the current
modern paradigm that that plays an important role in validating the shift to SA. In order to achieve certain
goals, some utopic principles have to be sacrificed for the greater good.

And in the moment that we are now, maybe we can't afford to to be utopic, although deep
inside we all are. But we are, I mean, we are running out of time. So if there are robots and
drones in a in, in a nearby future that allows us to to move faster and to face this, this challenges
that we said. I mean challenges of of lack of of specialized labor. (Dayana and Felipe)
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According to Nino from Mendes Goncalves, and many other interviewees, SA is for now most suitable
for small scale farming. The practical considerations such as labour intensity, knowledge intensity and
lack of funding withhold farmers from upscaling.

The problem is scale, on a small-scale it works perfectly. Then you don’t need much
workforce and input. When you have more than 10ha then things get more difficult, you
depend on human labour. It is a very good system for small scale, when you upscale you have
to simplify and include inputs.

Finding a balance between yield increase and environmental recovery
From an agronomic perspective it is the challenge to find or develop a system with the ability to achieve
both the environmental and economic objectives. The objectives boil down to efficiency of factors such
as yield and production costs, improvement of the working capacity of the different operations, and the
understanding of the interactions between climatic conditions, crop response to different factors such as
nitrogen, and time of application (Carvalho and Laurenço, 2014).
An important example here is Mendes Goncalves, a company that owns a large piece of land on which
they produce hot peppers interlined with syntropic parcels.

One of the main products of this company is hot sauce. The parcels are all organic, and they
use natural succession. Because this terrain was awful when they started, very low organic
matter, deprived of water and super compacted. They started building these agroforestries,
they call it agroforestry but the succession and the different stages that they use was based on
syntropic farming. (F4S)
This is an example of combining SA with intensive production systems to achieve economically viability.
They say it is more work, and more expensive, but in the long term it pays off. If the soil fertility can be
improved by alternative practices, the economic situation can be considerably improved (Carvalho and
Laurenço, 2014). In the pictures below you can see that at Mendes Goncalves, who are struggling with
nitrate excess, the soil in the syntropic lines (pictures 22 and 23) is considerably better.
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Figures 22 and 23 Soil at Mendes Goncalve. 21: Syntropic line, 22: not-syntropic line

Behavioural change in practice
Carvalho and Laurenço (2014) suggest conservation agriculture as a long-term strategy for agricultural
sustainability, with the following important farm practices: no-tillage, using crop residues as biomass to
build up organic matter and well-designed crop rotation systems to deal with diseases and weeds. In
summary, conservation agriculture stands for a farming system that has the ability to improve soil
characteristics in order to increase crop yields, while lowering production costs. Additionally, it
contributes to the conservation of natural resources (Dumanski et al., 2006).
Yet, according to Andrade et al., (2020b) conservation agriculture remains technology driven and the
difference with SA is the transformative nature. Conservation agriculture might have similar
characteristics and traits, conservation agriculture can be placed within the agroecology ‘camp’ of
adaptable to industrial agriculture, while SA is more in the transformative ‘camp’. To take conservation
agriculture to the next level, and to enter the spheres of SA; a more profound understanding of
interactions among not only climatic factors but also other non-human and human factors is necessary
(Andrade et al., 2020b).
This deep understanding and appreciation of non-human and human interactions, translates into goals
and purposes unrelated to economic success. The objectives, as already mentioned in the personal sphere,
are more so related to reshaping one’s role on this planet and living harmonically with nature. SA is, for
my interviewees, a way to reconnect to themselves:

Well, the organization started in 2017. As a response to the, to the wildfires and to the need
of, uh, cities and action, ecological restoration, and the response to the amount of land that
we have with eucalyptus monoculture and, uh, the group of people. Was the thing, the group
of people that started, Reflorestar, was already studying for a few years, uh, syntropic farming.
And so the syntropic techniques, you've developed my Ernst. Um, what are the ones that
inspired us the most because of the connection between the social impact and ecological
restoration integration of the human presence.
And, um, and feeding humans, creating human habitat while we are regenerating. So. You
know, we don't believe humans are a virus in the planet. We believe we are a part of the
system and we were just disconnected from our roles. And so that's our line of thought and
our line of work, we focus in ecological restoration and social impact. (Susanna)
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This behavioural change has felt utterly sincere and I never questioned the devotion of the farmers that I
visisted. Knowing that politically and economically, SA receives little support or stimulation (friction),
the motivation (traction) that the farmers have that I interacted with seems very profound.
SA means according to Miguel to first listen to the land, whereafter the agricultural design will follow.

We are letting ourselves be guided by the land.
This is shown in practice since they always work with what the land offers, they use no fertilizers and
rarely irrigate, which they do with caught rainwater if so. Dead wood is their main source of fertilization,
which they sometimes inoculate so that it builds itself. Furthermore, Miguel often organizes ceremonies
in which people have to bring something that is usefull for nature, such as seeds. This for them is a way
to say that ‘we do not know everything and nature is far more intelligent than we are’. Miguel mostly
has regenerative purposes with the land, and the food that is produced is for the people that stay at his
retreat and him and his family. There are simply too many restrictions and limits to organising everything
alone. However, miguel and his wife do want to sell eventually because they want to prove to people
that you can produce wonderfull food with SA.
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5. Concluding discussion
Thus far I have presented the results of my empirical data analysis, which discussed the following research
question: What are the key challenges and opportunities to upscale syntropic agriculture in Portugal? This
research question was operationalized by means of the theory on zones of friction and traction, and the
three spheres of transformation (O’Brien and Sygna, 2013; Gosnell et al., 2019): the personal, political,
and practical sphere. This operationalization has helped me to detangle the complex process of
transformation, and understand how, why, and where transformation takes place.
As mentioned in the introduction: transformations are often associated with the capacity to evolve a new
fundamental way of living by creating untried beginnings, when existing economic, social, and ecological
conditions are unsustainable (Westley et al., 2011). While the modernization paradigm is focused on
treeless monocultures, or in any other way simplified and controlled systems, SA is based on adapting to
the rules of nature. In this research I, therefore, approached SA as a transformative type of agriculture
since it gets off the beaten track, breaks with the modernization paradigm, and aims for harmonious
coexistence, opposed to industrial-productivist agriculture which leads to severe environmental
degradation and an alienation of humans and nature.
The most important argument that derives from my research is that upscaling SA is mostly driven by
values, perspectives, and norms in the personal sphere, and mostly challenged by persisting paradigms in
the political sphere, while changes in the practical sphere reinforce values and norms in the personal
sphere. Relations among the three spheres can be perceived as the interplay between perception and
awareness on the one hand and the behavioural change and practical application on the other hand, the
crucial yet understudied ‘middle bit’ (Macy and Johnstone, 2012). The theoretical framework helped me
in understanding the relation between intrinsic motivation and personal worldviews, societal and
environmental structures, and what kind of behaviour these two together lead to.
Due to the novelty of SA, and a lack of research into what draws people to true transformations such as
SA, my findings are to be read with a critical view. Additionally, it is important to take into consideration
the influence of my positionality on the outcomes of this study, seeing that my personal values, norms,
and perspectives may have shaped my understanding and view of SA and its upscaling barriers and
opportunities. Being personally in favour of moving to a world in which humans respect and submerge
themselves in nature, SA may have possible been idealized and seen as utopic. Yet, I have also been
critical and aware of the fact that overcoming barriers can only be achieved by identifying them.

Harmonious coexistence
Based on the interviews and observations, I believe that the most important driver of SA is that it seems
to be generating higher levels of wellbeing and life purpose fulfilment, indicated by very positive values,
perceptions, and experiences. By means of integration in nature and building harmonic human-nature
relationships, SA has the objective to take care of nature, and to cooperate with nature. As a result of
being part of the ecosystem, constantly giving and constantly receiving, farmers are given back ownership
of what they are doing, which allows them to reconnect with the land and their inner spirituality.
A loss in connection among science and spirituality is, according to Dayana Andrade (2019a) a key barrier
to the agroecological movement. The understanding that human beings are part of something bigger,
something more intelligent than us, is central to SA and was mentioned by my interviewees Marc,
Francisco, Dayana, Felipe, Eko, and Susanna as a reason to engage themselves with it.
‘It nurtures different feelings to the activity, and that is something that is really strong’, was one of the
arguments that was given to the questions why SA makes so much sense to Dayana and Felipe. It makes
sense to the farmers that I have talked to, to see nature and agriculture as inseparable, to work with natural
processes, to optimize natural processes and bring complexity in the system, rather than simplifying it and
simulating suitable environments for the crops that are desired to grow. Furthermore, the activity of
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farming is seen as something joyful again due to comfortable working conditions, in contrast with the
labour conditions many conventional agricultural systems come with.
The non-monetary satisfaction that drives farmers to sacrifice modern comforts in exchange for
harmonious co-existence can for some part be seen as the result of agricultural stewardship. Agricultural
stewardship can be defined as a form of ethically motivated behaviour that intents to limit negative
externalities and produce positive ones (Colman, 1994). Caring for nature on a daily basis influences the
mode in which nature is perceived and by means of these activities of care, farmers can build an
understanding of nature that is intimate and lived (Raffles, 2002). Farmers identify themselves as guardians
of the soil and protectors of the countryside (Colman, 1994).
This principle of caretaking and cooperation in SA, comes from aligning with the power of natural
succession, and the observation by Ernst that this evolutionary process is driven by cooperation rather
than competition among members of the living system, including humans (Gietzen, 2016). In the
meantime, the Darwinian model views evolution as being driven by competition. Götsch argues that this
is in reality an attempt of the natural environment to create balance for the benefit of the whole system.
This requires an ontological change in the way we approach farming towards a more holistic approach,
rethinking power relationships. The Eurocentric notion that nature and animals are inferior to humans,
and require control and domination, is intimately woven into the notion of separation between society
and nature, between human and non-human (Howit, 2006). These ontological assumptions lead to a
desired movement from wild/original to developed and domesticated, from integrated to alienated and
from complex to simplified. This has led to conventional agricultural systems that are one of the most
destructive activities for eco-systems, and contributor to the destabilization of the climate (Growback,
n.d.).
By critiquing the status quo, SA performers move beyond the hegemonic paradigm of seeing nature as
something that needs to be controlled and managed. SA is driven by an intrinsic motivation to sacrifice
living and working comforts of modern society, in exchange for harmonious human-nature relations. In
this thesis, I argue that SA has the potential to facilitate and be facilitated by a more ecological perspective
on agriculture. According to Jordan and Kristjánsson (2016), sustainability requires a ‘transformational’
approach that involves a more holistic and integrative view of sustainability; a fundamental change in
how humans relate to nature and to each other. Thus, a key opportunity to upscale SA is the (emotional)
wellbeing for farmers, driven by harmonious coexistence with nature.
Feeling a sense of commitment to conservation and regeneration, is not easy as it is economically and
politically not incentivised. As will become clear in the following section, the political and economic
paradigms are not ready yet for such a transformation in approach to farming.

Conflicting paradigms: syntropic agriculture in the modern society
Agriculture is currently the most predominant use of land, occupying 39% of the planet’s terrestrial
surface. Sadly, it is to a large extent dominated by an industrial-productivist discourse, which has led to
the degradation and simplification of ecosystems. Agricultural innovations often focus on how to increase
the efficiency of entropic processes of simplification and de-assimilation, whereas SA advocates to study
what is taking place in fallow/untouched areas. Therefore, this research has been based on the argument
that agricultural transformation is necessary for creating more sustainable food systems (Gordon et al.,
2021). SA can be this necessary transformation in the sense that it reconciles conservation with agriculture,
by following ecological succession, and having the purpose of ecosystem regeneration (Andrade, 2019).
It is here where activity of multiple generations of animals, plants and microorganisms deliver a more
complex and fertile environment for the next generation (Andrade et al., 2020).

Capitalism: economic efficiency, growth and power
However, the dominating industrial-productivist approach is connected to the capitalist paradigm, and
economic growth outcompetes the harmonious coexistence that I talked about in the previous chapter.
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SA relies on agricultural stewardship so far motivated by altruism, and it is not-profit oriented but focused
on environmental and human wellbeing. Yet, economic efficiency and profitability remain prerequisites
for agricultural systems to obtain a spot on the political agenda (Ye et al., 2020). According to Colman
(1994) purely altruistic behaviour can not develop into an efficient economic system, and competition is
a vital ingredient. With this he is not implying that an efficient economic system is what the world should
continue to strive for, however it is currently the political paradigm and should therefore to a certain
extent be adhered to in order to upscale.
What can be questioned also is how pervasive and powerful that component of competition should be,
and how pervasive it is? On the other end of altruism is egoism, which has proven not to work either;
since detrimental environmental impacts have become externalities (Colman, 1994). The important
driver of SA referred to as the ‘common good’ is something that is currently in general outcompeted by
individualism, capitalism and consumerism, going hand in hand with land exploitation. Hence, while SA
is very relevant to urgent and pressing social issues, it is not yet easy to adopt and transfer due to clashing
dominant discourses.

Knowledge systems
One of these dominant discourses that conflicts with SA are the current ways of knowledge generation,
spreading and learning. SA’s knowledge systems resemble indigenous knowledge systems, that produce
‘mutable immobiles’: local knowledge that is relatively malleable and finely tuned to a particular locality
with continually changing circumstances (DeWalt, 1994). In the meantime, the academic spheres
currently aim to produce immutable mobiles: which is according to my interviewee Cristina the biggest
zone of friction for SA. She pointed that for SA to gain ground it should be conceptualized and simplified.
Recipes are necessary, but the problem is that SA relies on a change in perspective.
Accordingly, it is important that knowledge is created that falls somewhere between mutable immobiles
and immutable mobiles; and something is created that can be called ‘mutable mobiles’. This means,
holistic knowledge that is contextualized and can be adapted and applied to other circumstances yet
similar phenomena (DeWalt, 1994).
The creation of mutable mobiles concerning SA is, however, connected to the popularity and funding
going into research about this topic. Education needs to shift yet educational changes and transitions are
often driven by results. The political paradigm poses a barrier due to its agenda being focused on short
term wins, alternatively, quick results. In SA the most important wins are long term, while in
conventional agriculture in the long term the costs exceed the wins (Andrade, 2019). This has to do with
the ecosystem benefits of SA and environmental externalities of more conventional agricultural systems.
SA can lead to an increase in soil fertility, water capture, erosion control, termperature control and the
absence of toxic substances sprayed on crops, soil, air and water, let alone have many health benefits that
would come from sustainably produced food. These benefits now go at the cost of powerful economic
interests. Which may be the single most important barrier obstructing global agroforestry or
agroecological transitions (Ollinaho and Kröger, 2021).

Cultural shift
Another important barrier obstructing the upscaling of SA is the fact that the transformative nature of SA
has to do a lot with the cultural shift that it stimulates and stems from (Gordon et al., 2021). Considering
that transformation is a ‘deep and sustained, non-linear systemic change, generally involving cultural,
political, technological, economic, social and/or environmental processes (Linnér and Wibeck, 2020, p.
222),’ socio-cultural structural change is imperative for SA its potential to upscale. According to Andrade,
(2019b), cultural rather than technical aspects impose the majority of limitations on the adoption of new
agricultural practices.
The agricultural sector is characterized by farmers resisting to change, based on the anticipated loss of
social/cultural rewards or loss of identity. It has to do with what it means to be a good farmer: the
unwritten norms and values around it (Burton, 2004).
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While there is sufficient evidence that the productivist approach to agriculture is leading to severe
ecosystem degradation, this is seen as tradition, and as Dayana and Felipe said: ‘they look back a lot. So

they are very much attached to what they were to do, the way things were done and the way even
European Union puts money on.’ It is a vicious cycle of a lack of acceptance about things needing to
change, agriculture needing to complexify, and it being beneficial to introduce trees into your system.
This leads to technology being blocked from developing, which in turn impedes funding going to
research into agroforestry systems such as SA. Due to a lack of proof, scientific evidence for SA to be
beneficial for both humans and nature, people are sceptical and prefer to stick with what they know and
what is ‘tradition’.
According to Dayana, we need to broaden people’s perspectives on what the norm is, and how we
look at nature’s pristine form. Going back to the basic understandings of life and nature, was a
reoccurring element talked about during my data collection. This relates back to the first chapter of the
concluding discussion on harmonious coexistence. According to French archaeologist Jacques Cauvin
(2000), since the beginning of farming, objects, animals, and natural phenomena are no longer
worshiped. A distrust of nature and a separation began when we started the idea of a productive
economy. The way farming is done has, according to Dayana, more to do with an ethical orientation
and moral values and it is closely related to collectively shared mental images representing the
relationship between human society and its surrounding environment (Dayana, 2019b).

Middle bit: interplay between perception and awareness and a change in
behaviour
‘There is little doubt that where agricultural stewardship entails some loss of profit, farmers and
landowners obtain non-monetary satisfaction.’ (Colman, 1994).
Despite the lack of aligning political and economic structures aiding the SA movement, the farmers that
I have interviewed still are motivated to make it work. This can be related to already existing perception
and awareness, followed by a change in behaviour, but also to a change in behaviour followed by positive
tangible impacts, and therefore an increase in motivation (perception and awareness). I have not only
observed, but also experienced the positive feedbacks that employing SA practices come with.
The positive feedback loop goes as follows: farmers employing syntropic agricultural practices experience
the positive impact it has on the environment and climate, next to the pleasantry of being surrounded by
thriving nature and contributing to nature thriving. Moreover, feelings of autonomy and agricultural
stewardship enrich the motivation to continue environmental conscious behaviour.
This relates to Gosnell et al. (2019) their theory on behavioural change evolving from and being sustained
by positive feedbacks involving connections with nature, an ever-expanding worldview, and a sense of
well-being. Additionally, active joy results from the understanding of the associations that produce
desirable affects and ability to reproduce, which increases motivation to take action (Deleuze, 1970).

Climate change and environmental degradation: a barricade and driver at the same time
By all means, this positive feedback loop is not something anyone can end up in anywhere, certain
conditions are requisite to make the transition happen. Considering the current environmental conditions
farmers are having to deal with in Portugal (and worldwide), related to degradation due to previous
unsustainable land management, and climate change impacts, the farmers that I have spoken to show great
perseverance. Namely, Portugal is at risk of increased problems with soil erosion, salinity, and increased
temperatures (Jacobsen et al., 2012). The forests and nature areas have a very high degree of artificiality
and low degree of biodiversity, which is demonstrated by the scarceness of native species and especially,
the abundance of commercially valuable exotic species such as eucalyptus.
Interestingly, this seemed to have been mostly a zone of traction for the farmers in my research. They are
of the opinion that the environmental current conditions demand a different way of farming, and this is
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how they have gotten acquainted with SA. Introducing trees in your agriculture system, as experienced
by the farmers, provides shade and water capture. Essentially all the farmers indicated that they reduced
their irrigation to either once a week in the summer, not at all in the winter, or some do not even irrigate
at all. The other effective (as observed) strategies they use are no-tillage and heavy pruning in order to
produce biomass used as mulch. Only in the initial phases some farmers indicated to use some compost
or manure, often received from neighbouring farmers or organic waste from municipalities. Moreover,
an efficient weed control by cutting down the weeds at the right time, before they age, flower, or start
overtaking the other plants proves (for the cases that I witnessed) very beneficial for the health of the soil,
and therefore the crops.
For the farmers that I have visited these were very common and logical strategies, which they
implemented with passion, since they are in line with natural processes. This nourishes yet again their
motivation to follow ecological succession, since the practices they implement are in line with their
worldviews, values, and perspectives on desired human-nature relationships and interactions.

Making compromises
According to Stephanie Nelson (in Andrade, 2019), a society’s vision of farming reflects the human place
within nature and our relationship to the divine. As explained in the first paragraph of the discussion, the
farmers that I talked to foster a relationship with the land that is mutually beneficial. The complexity and
abundance that is aspired for is in line with seeking a higher purpose that involves a different role in
society, in which humans are part of an ecosystem rather than managing and controlling ecosystem.
A major problem, however, remains the scale at which SA is deemed possible now. The local level is
considered as the most optimal scale at which alternatives to the modern paradigm can be tested, it is seen
as the basic spatial unit of so called ‘eco-compatible’ societies (Mocca, 2019). This is in line with
previously mentioned aspects such as the knowledge intensity and labour intensity, and it would allow
SA to maintain its core values the most. Re-localization by means of decentralized economic systems,
could create a larger mass that is interested in growing and consuming locally.
Therefore, upscaling SA is, for now, difficult in the productivist approached society we are living in.
Upscaling SA requires some large jumps and changes, and perhaps has for now the most chances of success
by going through a phase of compromises. Mechanization, and combining SA with more production
focussed agricultural systems such as market gardening, could increase the potential of SA to upscale.
Moreover, there is an urgent need for economic and political measures to be put in place in favour of
SA, that reduce environmental externalities by means of taxation, or subsidies.
Therefore, the dilemma that SA is faced with is whether the compromises with its philosophy are a
necessity to match up to the hegemonic paradigm, or if it should stay close to its core values and pure
form with less chances of growing fast.
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Beyond friction and traction: reflections and recommendations
Reflection on Gosnell et al’s (2019) theory on zones of friction and traction
For this research I have used the theory on zones of friction and traction (Gosnell et al., 2019), together
with the three spheres of transformation (O’Brien and Synga, 2013). These both theories combined
helped me in my data collection, while during my data analysis I decided to apply deductive coding, and
therefore the coding was based on the most important elements that came to light when it comes to what
the barriers and opportunities are to upscaling SA.
I decided to do the data analysis deductively because aiming to identify a zone of friction or a zone of
traction, within three spheres of transformation would influence the answers to my research questions
too much. Researching the aspects that are of influence on the upscaling of SA, with the idea to categorize
them in either of the two zones, entails that they are categorizable from the start. The same counts for
the three spheres of transformation, there were many aspects that could not be placed in any of the spheres
due to their fluid nature.
Take per example education, which basically exists in all spheres. There is the first sphere the personal
sphere, which relates to education because of its influence on people’s worlviews and values. Then,
education also fits into the political sphere because of the way in which educational systems are
institutionalized and create a zone of friction for SA to be able to make its way into the academic spheres.
Lastly, it is present in the practical sphere in the sense educational improvements that involve teaching
children about foodforests, can be identified as practical innovation.
In conclusion, the theory of Gosnell et al. (2019) has been very usefull to be able to make sense of the
broad scope of findings, but it is disputable whether certain processes to transformation can be categorized
to such a great extent. This is the trade-off when it comes to translating social processes into scientific
findings, and it is important to find a balance between not simplifying the identified zones of friction and
traction, and making it tangible for possible policy implications.
Nevertheless, in order to transform the world, comprehending it is an essential means, and these theories
have allowed me to define and represent the most important aspects when it comes to upscaling a
transformative way of farming. By combining inductive and deductive researching and writing, for me a
balance was found between subjectivity and objectivity.

Recommendations
The scope of this research was very broad, leading to the inability to dive deep into any of the aspects
that have been touched upon. Therefore, due to the novelty of SA in general in the Mediterranean, I
recommend further research on SA mainly with the purpose of integration into policies and educational
settings. As became clear in my findings section, there is a need for scientific evidence and
conceptualization of SA, to make it more comprehendible and convincing. So that steps will be factored
into decision-making that address the utilitarian connections of people to ecosystems and processes that
trigger considerations of the intrinsic value of ecosystems.
Firstly, the monetary value of SA is currently difficult, to impossible, to show, due to a lack of frameworks
which it can be showed with. Showing material on the long term benefits, including cost-benefit analysis
against the quick-wins of conventional agriculture, could seriously increase SA’s potential to upscale
quicker. My recommendation is therefore to develop accurate ways of measuring and registering the data,
and producing comparable units, to improve the policymaking on regenerative agriculture.
Additionally, further research should be done on what is holding farmers from adopting more
regenerative/holistic agriculture practices, since my research has not been fit to discover what withholds
people from adopting regenerative agriculture practices, only what motivates them when they do. My
interviewees, who are seeking more harmonious living habits by means of among others engaging in SA,
might be the sort of people that already consciously think about their purpose in life. They commonly
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critique the status quo and the dominant system and resent modern agricultural systems and the damage
that it does.
Lastly, another important aspect that was beyond the scope of my research is the loss of knowledge and
understanding held by local communities, resulting in the unsustainable use of ecosystems, which has
now led to severe climate change issues. As people are generally disconnected from their natural
surroundings, the intrinsic value of ecosystems and species are underappreciated.
Due to integration in nature and therefore also dependence on certain ecosystem services, Indigenous
Peoples have built knowledges of how to live adaptatively with the environment and non-humans
(Whyte, 2017). Since there is an increasing need to create more environmentally friendly agricultural
practices, to empower farmers and give them more control over their own destinies, and to create
technologies that have more just socioeconomic implications, many individuals have argued for more
attention to Indigenous Knowledge Systems (DeWalt, 1994). I stand by this argument, in favour of a
truly sustainable and just world, in which humans cooperate rather than compete with nature.

61

6. Bibliography
A. Jerneck, L. Olsson. More than trees! Understanding the agroforestry adoption gap in subsistence
agriculture: insights from narrative walks in Kenya J. Rural Stud., 32 (2013), pp. 114125, 10.1016/j.jrurstud.2013.04.004

Abundância/Abundance. Ernst Gotsch in Portugal. 2012. [video] Directed by J. Leijh and T. Carvalho.
Portugal: Lugar da Terra.
Alcamo, J., 2004. Ecosystems and human well-being: a framework for assessment. Choice Reviews
Online, 41(08), pp.41-4645-41-4645.
Anderson, C., Chappell, M., Kiss, C. and Pimbert, M., 2021. Conceptualizing Processes of
Agroecological Transformations: From Scaling to Transition to Transformation. In: C. Anderson, J. Bruil,
M. Chappell, C. Kiss and M. Pimbert, ed., Agroecology Now!, 1st ed. Palgrave Macmillan, Cham.
Andrade, D., 2019a. Agricultura, Meio Ambiente e Sociedade: um estudo sobre a adotabilidade da
Agricultura Sintrópica. UFRJ/Programa de Pós-Graduação em Ciências Ambientais e Conservação.
Macaé, RJ.
Andrade, D., 2019b. The dignity in digging holes. How social values affect farmer’s motivation. – Agenda
Gotsch. [online] Agendagotsch.com. Available at: <https://agendagotsch.com/en/the-dignity-indigging-holes-how-social-values-affect-farmers-motivation/> [Accessed 4 July 2022].
Andrade, D., 2019c. What is Syntropic Farming? – Agenda Gotsch. [online] Agendagotsch.com.
Available at: <https://agendagotsch.com/en/what-is-syntropic-farming/> [Accessed 15 March 2022].
Andrade, D., 2020a. MORE THAN MULCH – the benefits of having constantly occupied soil – Agenda
Gotsch. [online] Agendagotsch.com. Available at: <https://agendagotsch.com/en/more-than-mulchthe-benefits-of-having-constantly-occupied-soil/> [Accessed 9 August 2022].
Andrade, D., Pasini, F. and Scarano, F.R., 2020b. Syntropy and innovation in agriculture. Current
Opinion in Environmental Sustainability, 45, pp.20–24.
Barrett, C.B., Benton, T.G., Cooper, K.A., Fanzo, J., Gandhi, R., Herrero, M., James, S., Kahn, M.,
Mason-D’Croz, D., Mathys, A., Nelson, R.J., Shen, J., Thornton, P., Bageant, E., Fan, S., Mude, A.G.,
Sibanda, L.M., Wood, S., 2020. Bundling innovations to transform agri-food systems. Nat. Sustain. 3,
974–976.
Beddoe, R., Costanza, R., Farley, J., Garza, E., Kent, J., Kubiszewski, I., Martinez, L., McCowen, T.,
Murphy, K., Myers, N., Ogden, Z., Stapleton, K. and Woodward, J., 2009. Overcoming systemic
roadblocks to sustainability: The evolutionary redesign of worldviews, institutions, and
technologies. Proceedings of the National Academy of Sciences, 106(8), pp.2483-2489.
Bell, Kenton, ed. 2013. “paradigm.” In Open Education Sociology Dictionary. Retrieved August 15,
2022 (https://sociologydictionary.org/paradigm/).
Bernard, H. R. (1994). Methods belong to all of us. Assessing cultural anthropology, 168-79.
Bertsch, A. (2017). Indigenous successional agroforestry: integrating the old and new to address food
insecurity and deforestation. In Integrating landscapes: agroforestry for biodiversity conservation and food
sovereignty (pp. 165-178). Springer, Cham.
Bratman, G., Anderson, C., Berman, M., Cochran, B., de Vries, S., Flanders, J., Folke, C., Frumkin, H.,
Gross, J., Hartig, T., Kahn, P., Kuo, M., Lawler, J., Levin, P., Lindahl, T., Meyer-Lindenberg, A.,
Mitchell, R., Ouyang, Z., Roe, J., Scarlett, L., Smith, J., van den Bosch, M., Wheeler, B., White, M.,
Zheng, H. and Daily, G., 2019. Nature and mental health: An ecosystem service perspective. Science
Advances, 5(7).
62

Bryman, A. (2016). Social Research Methods. 5e editie. Oxford: Oxford University Press
Burton, R., 2004. Seeing Through the 'Good Farmer's' Eyes: Towards Developing an Understanding of
the Social Symbolic Value of 'Productivist' Behaviour. Sociologia Ruralis, 44(2), pp.195-215.
Carvalho, M. and Lourenço, E., 2014. Conservation Agriculture - A Portuguese Case Study. Journal of
Agronomy and Crop Science, 200(5), pp.317-324.
CAUVIN, J. (2000) “The Birth of the Gods and the Origins of Agriculture”. Cambridge University
Press: Cambridge.
Climate Change 2007 – The Physical Science Basis Contribution of Working Group I to the Fourth
Assessment Report of the IPCC (ISBN 978 0521 88009-1 Hardback; 978 0521 70596-7 Paperback)
Commission, E., 2021. Portugal: Migrants needed to solve labour shortage. [online] European Website
on Integration. Available at: <https://ec.europa.eu/migrant-integration/news/portugal-migrantsneeded-solve-labour-shortage_en> [Accessed 27 May 2022].
Conti, C., Zanello, G., Hall, A., 2021. Why are agri-food systems resistant to new directions of change?
A systematic review. Global Food Secur. 31, 100576.
Cooley, Larry and Richard Kohl (2006). Scaling up – from vision to large-scale change. Washington:
Management Systems International (MSI).
Couper, P. (2015) A Student’s Introduction to Geographical Thought. Theories, Philosophies,
Methodologies. SAGE Publications Ltd, London.
Cross, R. and Ampt, P., 2017. Exploring Agroecological Sustainability: Unearthing Innovators and
Documenting a Community of Practice in Southeast Australia. Society andamp; Natural Resources,
30(5), pp.585-600.
Cunha, L., 2021. (Physical) Geography and Environmental Issues in Portugal. In: R. Lois-González,
ed., Geographies of Mediterranean Europe. Coimbra: Springer Geography, pp.105-120.
Curry, G., 2009. Moving Beyond Postdevelopment: Facilitating Indigenous Alternatives for
“Development”. Economic Geography, 79(4), pp.405-423.
Dalgaard, T., Hutchings, N. and Porter, J., 2003. Agroecology,
interdisciplinarity. Agriculture, Ecosystems andamp; Environment, 100(1), pp.39-51.

scaling

and

D'Alisa, G., Demaria, F., and Kallis, G. (2015). Degrowth: a vocabulary for a new era. New York.
Routledge.
Day, C. and Cramer, S., 2021. Transforming to a regenerative U.S. agriculture: The role of policy,
process, and Education. Sustainability Science.
De Foresta, H, and G. Michon. 1994. Agroforest: an original agro-forestry model from smallholder
farmers for environmental conservation and sustainable development. In Traditional Technology for
Environmental Conservation and Sustainable Development in the Asian-Pacific Region. Japan. P: 5258.
de Oliveira, I., n.d. Ernst Götsch: The creator of the real green revolution - Believe Earth. [online]
Believe Earth. Available at: <https://believe.earth/en/ernst-gotsch-the-creator-of-the-real-greenrevolution/> [Accessed 18 August 2022].
Deleuze, G., 1970. Spinoza. Presses universitaires de France, Paris
DeWalt, B. (1994). Using indigenous knowledge to improve agriculture and natural resource
management. Human organization, 53(2), 123-131.
63

Di Corpo U, Vannini A: Entropy and Syntropy. Causality and Retrocausality in Physics and Life Science:
the Vital Needs Model. Germany: Lambert; 2011.
Dinesh, D., Hegger, D.L.T., Vervoort, J.M., Driessen, P.P.J., 2021. A changing climate for knowledge
generation in agriculture: lessons to institutionalize science-policy engagement. Front. Climate 3.
Douthwaite, B., Kuby, T., van de Fliert, E. and Schulz, S., 2003. Impact pathway evaluation: an approach
for achieving and attributing impact in complex systems. Agricultural Systems, 78(2), pp.243-265.
Dumanski, J., Peiretti, R., Benites, J. R., McGarry, D., and Pieri, C. (2006). The paradigm of
conservation agriculture. Proc World Assoc Soil Water Conserv, 1, 58-64.
Escobar, A. (2015). Degrowth, postdevelopment, and transitions: a preliminary conversation.
Sustainability Science 10(3): 451-462.
European Commission (2019), The EU Environmental Implementation Review 2019 Country Report:
Portugal, https://ec.europa.eu/environment/eir/pdf/report_pt_en.pdf
Evans, D.L., Quinton, J.N., Davies, J.A.C., Zhao, J. and Govers, G. 2020, "Soil lifespans and how they
can be extended by land use and management change", Environmental research letters, vol. 15, no. 9,
pp. 940.
Faget, J., 2021. Cheap Asian workers flock to Portugal's farms. [online] DW.COM. Available at:
<https://www.dw.com/en/cheap-asian-workers-flock-to-portugals-farms/a-57811307> [Accessed 25
May 2022].
Fantappiè L. (1942). Sull’interpretazione dei potenziali anticipati della meccanica ondulatoria e su un
principio di finalità che ne discende , Rend. Acc. D’Italia, 1942, 4(7).
FAO and ITPS. 2015. Status of the World’s Soil Resources (SWSR) – Main Report. Food and
Agriculture Organization of the United Nations and Intergovernmental Technical Panel on Soils, Rome,
Italy
FAO, 2018. Scaling up Agroecology Initiative. Transforming Food and Agriculturalsystems in Support

of the SDGs.
FAO, 2022. New study highlights the potential of agroecology to build climate-resilient livelihoods and
food systems |Climate Change|FAO. [online] Available at: <https://www.fao.org/climatechange/news/detail/en/c/1303752/> [Accessed 14 January 2022].
FAO. 2013. Advancing Agroforestry on the Policy Agenda: A guide for decision-makers, by G. Buttoud,
in collaboration with O. Ajayi, G. Detlefsen, F. Place and E. Torquebiau. Agroforestry Working
Paper no. 1. Food and Agriculture Organization of the United Nations. FAO, Rome. 37 pp
Foray, D., 1997. Generation and distribution of technological knowledge: incentives, norms, and
institutions. In: Edquist, C. (Ed.), Systems of Innovation: Technologies, Institutions and Organizations.
Pinter, London, pp. 64–85.
Geels, F. and R. Raven (2006) Non-linearity and expectations in niche-development trajectories: ups
and downs in Dutch biogas development (1973–2003). Technology Analysis and Strategic
Management 18 (3/4): 375–92.
Gibson, C., Farbotko, C., Gill, N., Head, L., Waitt, G., 2013. Household Sustainability: Challenges and
Dilemmas in Everyday Life. Edward Elgar, Cheltenham.
Gifford, R. (2011) The dragons of inaction: Psychological barriers that limit climate change mitigation
and adaptation. American Psychologist 66(4): 290-302.

64

Gliessman, S. R., R. Garcia-Espinosa, and M. F. Amador. 1981. The ecological basis for the application
of traditional agricultural technology in the management of tropical agroecosystems. Agro-Ecosystems 7:
173–185
Gliessman, S., 2015. Agroecology. 3rd ed. Boca Raton, FL: Taylor and Francis Group.
Gordon, E., Davila, F. and Riedy, C., 2021. Transforming landscapes and mindscapes through
regenerative agriculture. Agriculture and Human Values, 39(2), pp.809-826.
Gosling, E., and Williams, K. J. (2010). Connectedness to nature, place attachment and conservation
behaviour: Testing connectedness theory among farmers. Journal of environmental psychology, 30(3),
298-304.
Gosnell, H., Gill, N. and Voyer, M., 2019. Transformational adaptation on the farm: Processes of change
and persistence in transitions to ‘climate-smart’ regenerative agriculture. Global Environmental Change,
59, p.101965.
Götsch, E, 1994. Break-through in agriculture. Rio de Janeiro: AS-PTA.
Götsch, E., 2018. Differences between organic and syntropic farming – Agenda Gotsch. [online]
Agendagotsch.com. Available at: <https://agendagotsch.com/en/diferencas-entre-a-agriculturasintropica-e-organica-2/> [Accessed 10 August 2022].
Horcea-Milcu, A. I., Abson, D. J., Apetrei, C. I., Duse, I. A., Freeth, R., Riechers, M., ... and Lang, D.
J. (2019). Values in transformational sustainability science: four perspectives for change. Sustainability
Science, 14(5), 1425-1437.
Houghton Mifflin Company 2000. The American Heritage Dictionary of the English Language (online). fouth ed.
Howitt, R. and Suchet‐pearson, S., 2006. Rethinking the building blocks: ontological pluralism and the
idea of ‘management’. Geografiska Annaler: Series B, Human Geography, 88(3), pp.323-335.
IPCC, 2019: Summary for Policymakers. In: Climate Change and Land: an IPCC special report on

climate change, desertification, land degradation, sustainable land management, food security, and
greenhouse gas fluxes in terrestrial ecosystems [P.R. Shukla, J. Skea, E. Calvo Buendia, V. MassonDelmotte, H.- O. Pörtner, D. C. Roberts, P. Zhai, R. Slade, S. Connors, R. van Diemen, M. Ferrat, E.
Haughey, S. Luz, S. Neogi, M. Pathak, J. Petzold, J. Portugal Pereira, P. Vyas, E. Huntley, K. Kissick,
M. Belkacemi, J. Malley, (eds.)]. In press.
IPCC. 2012. Managing the Risks of Extreme Events and Disasters to Advance Climate Change
Adaptation. Cambridge: Cambridge University Press.
Jordan, K. and Kristjánsson, K., 2016. Sustainability, virtue ethics, and the virtue of harmony with
nature. Environmental Education Research, 23(9), pp.1205-1229.
Kals, E., Schumacher, D., and Montada, L. (1999). Emotional affinity toward nature as a motivational
basis to protect nature. Environment and Behavior, 31(2), 178–202.

Kuhn, T.S., 1970. The Structure of Scientific Revolutions, revised ed.. The University of Chicago Press,
Chicago, USA.
L. Head, C. Farbotko, C. Gibson, N. Gill and G. Waitt (2013) Zones of friction, zones of traction: the
connected household in climate change and sustainability policy, Australasian Journal of Environmental
Management, 20:4, 351-362, DOI: 10.1080/14486563.2013.835286
Latour, B. (1986). Visualization and cognition. Knowledge and society, 6(6), 1-40.

65

Leiber, M., 2020. What is syntropic farming - Growback. Available at: http://growback.org/documents/Syntropic-farming---Principles-and-techniques.pdf [Accessed January 25, 2022].
Leippert, F., Darmaun, M., Bernoux, M., and Mpheshea, M. 2020. The potential of agroecology to build
climate-resilient livelihoods and food systems. Rome. FAO and Biovision.
Linn, J.F., 2012. Scaling up in agriculture, Rural Development, and Nutrition.
Linnér, B., and V. Wibeck. 2020. Conceptualising variations in societal transformations towards
sustainability. Environmental Science and Policy 106: 221–227.
Luthans, F., and Avolio, B. (2003). Authentic leadership development. In K. S. Cameron, J. E. Dutton,
and R. E. Quinn (Eds.), Positive organizational scholarship: Foundations of a new discipline (pp. 241–
261). San Francisco, CA: Berrett-Koehler.
Macy, J., Johnstone, C., 2012. Active Hope: How to Face the Mess We’re In Without Going Crazy.
New World Library.
Marques, Carlos (2015), A brief overview of the portuguese agriculture – its evolution, performance and
current situation”, Revista Informe GEPEC, Grupo de Pesquisa em Agronegócio e Desenvolvimento
Regional , Universidade Estadual do Oeste do Paraná, e-ISSN: 1679-415X — ISSN: 1676-0670, p. 174184.
Marshall, Catherine and Rossman, Gretchen B. (1989). Designing qualitative research. Newbury Park,
CA: Sage.
Meadows, D.H. (2009) Thinking in Systems: A Primer. (edited by Diana Wright). London: Earthscan
Mora, C. and Vieira, G., 2020. The climate of Portugal. World Geomorphological Landscapes, pp.33–
46.
Nightingale, A., 2009. Triangulation. International Encyclopedia of Human Geography, pp.489-492.
O'Brien, Karen and Sygna, L.. (2013). Responding to climate change: The three spheres of
transformation. Proceedings of the Conference Transformation in a Changing Climate. University of
Oslo, Oslo, Norway.
Ollivier, G., D. Magda, A. Mazé, G. Plumecocq, and C. Lamine. 2018. Agroecological transitions: What
can sustainability transition frameworks teach us? An ontological and empirical analysis. Ecology and
Society 23(2):5. https://doi.org/10.5751/ES-09952-230205
Orion, T. (2021). Agroecology in climate change policy: leverage points for transformative
action (Doctoral dissertation, NUI Galway).
Ostrom, E., 2009. A general framework for analyzing sustainability of social-ecological systems. Science,
325(5939), pp.419–422.
Padel, S., 2001. Conversion to organic farming: a typical example of the diffusion of an innovation?
Sociol. Rural. 41 (1), 40–61.
Pasini, F., 2018. Natural Succession in Syntropic Farming. AN ECOLOGICAL CONCEPT
ACCORDING TO THE INTERPRETATION OF ERNST GÖTSCH.
Pasini, F., 2019. Peace-Farming Technology – preparing the beds – Agenda Gotsch. [online]
Agendagotsch.com. Available at: <https://agendagotsch.com/en/peace-farming-technology-preparingthe-beds/> [Accessed 10 August 2022].
Petrosillo, Irene and Aretano, Roberta and Zurlini, Giovanni. (2015). Socioecological Systems.
10.1016/B978-0-12-409548-9.09518-X.
66

Rebello, F., 2019. Large-scale Syntropic Farming: results and challenges – Agenda Gotsch. [online]
Agendagotsch.com. Available at: <https://agendagotsch.com/en/large-scale-syntropic-farming-resultsand-challenges/> [Accessed 16 June 2022].
Reganold, J. P., Elliott, L. F. and Unger, Y. L. (1987) “Long-Term Effects of Organic and Conventional
Farming on Soil Erosion,” Nature, 330(6146), pp. 370–372. doi: 10.1038/330370a0.
Ruff, J., 2018. Beyond Agroforestry? An Introduction to Syntropic Farming. [online] Agricultural and
Rural Convention. Available at: <https://www.arc2020.eu/beyond-agroforestry-what-is-syntropicfarming/> [Accessed 15 March 2022].
Schrödinger E: What is Life? Cambridge University Press; 1944.
Schut, M., Leeuwis, C. and Thiele, G., 2020. Science of Scaling: Understanding and guiding the scaling
of innovation for societal outcomes. Agricultural Systems, 184, p.102908.
Searchinger, Timothy D.; Malins, Chris; Dumas, Patrice; Baldock, David; Glauber, Joe; Jayne, Thomas;
Huang, Jikun; Marenya, Paswell. 2020. Revising Public Agricultural Support to Mitigate Climate
Change. Development Knowledge and Learning;. Washington, DC: World Bank. © World Bank.
https://openknowledge.worldbank.org/handle/10986/33677 License: CC BY 3.0 IGO.”
Sedlmayr, A. C. (2011). Agricultural Marginalisation in Portugal: Threats and Opportunities for
Sustainable Livelihoods (Doctoral dissertation, University of Essex).
Sharma, M. (2007) Personal to planetary transformation. Kosmos Journal. Online. Available HTTP:
http://www.kosmosjournal.org/articles/personal-to-planetary-transformation (accessed 22 March 2011).
Singh, N. M. (2015). Payments for ecosystem services and the gift paradigm: Sharing the burden and joy
of environmental care. Ecological Economics, 117, 53-61.
Sugden, F., 2018. Maybe the future of rural youth isn't in agriculture. [online] Water, Land and
Ecosystems. Available at: <https://wle.cgiar.org/thrive/2017/07/23/maybe-future-rural-youth-isntagriculture> [Accessed 27 May 2022].
Sullivan, Sian. (2016). What’s ontology got to do with it? On the knowledge of nature and the nature of
knowledge in environmental anthropology.
Swim, J.K., Stern, P.C., Doherty, T.J., Clayton, S., Reser, J.P., Weber, E.U., Gifford, R. and Howard,
G.S. (2011) Psychology’s contributions to understanding and addressing global climate change. American
Psychologist 66(4): 241-250.
Termeer, C.J.A.M., Dewulf, A. and Biesbroek, G.R., 2017. Transformational change: Governance
interventions for climate change adaptation from a continuous change perspective. Journal of
Environmental Planning and Management, 60(4), pp.558–576.
Thornton PK, Herrero M (2014) Climate change adaptation in mixed crop-livestock systems in
developing countries. Glob Food Secur 3:99–107. doi:10.1016/j.gfs.2014.02.002
UNCTAD 2009 ‘ Sustaining African agriculture: organic production ’, Policy Brief No. 6 , February
2009 , United Nations Conference on Trade and Development (UNCTAD)
Utkina, I., 2021. COP26: Agricultural expansion drives almost 90 percent of global deforestation.
Available at: https://www.fao.org/newsroom/detail/cop26-agricultural-expansion-drives-almost-90percent-of-globaldeforestation/en#:~:text=COP26%3A%20Agricultural%20expansion%20drives%20almost%2090%20pe
rcent%20of%20global%20deforestation,FAO%20Remote%20Sensingandtext=Worldwide%2C%20more%20than%20half%20of,according%20t
o%20the%20new%20study [Accessed January 25, 2022].
67

Valk, J., Belding, S., Crumpton, A., Harter, N. and Reams, J., 2011. Worldviews and leadership:
Thinking and acting the bigger pictures. Journal of Leadership Studies, 5(2), pp.54-63.
Vellema S. (2011) Transformation and sustainability in agriculture: connecting practice with social
theory. In: Vellema S. (eds) Transformation and sustainability in agriculture. Wageningen Academic
Publishers, Wageningen. https://doi.org/10.3920/978-90-8686-717-2_1
VENTURA-LUCAS, M. R., MARQUES, C., MARTINS, M. and FRAGOSO, R. Portuguese
Agriculture and Its Role in Multifunctional Rural Development, Applied Studies in Agribusiness and
Commerce – APSTRACT, Agroinform Publishing House, Budapest, 2011.
Vossen, K., 2021. Regenerative Agriculture: Towards a low-to-zero input agriculture. [online] reNature.
Available at: <https://www.renature.co/articles/regenerative-agriculture-towards-a-low-to-zero-inputagriculture/> [Accessed 15 March 2022].
Weiss, S., 2020. In syntropic agriculture, farmers stop fighting nature and learn to embrace it. [online]
Mongabay Environmental News. Available at: <https://news.mongabay.com/2020/07/in-syntropicagriculture-farmers-stop-fighting-nature-and-learn-to-embrace-it/> [Accessed 27 May 2022].
Wenger, E. C., and Snyder, W. M. (2000). Communities of practice: The organizational
frontier. Harvard business review, 78(1), 139-146.
Westley, F., Olsson, P., Folke, C., Homer-Dixon, T., Vredenburg, H., Loorbach, D. Thompson, J.,
Nilsson, M., Lambin, E., Sendzimir, J., Banerjee, B., Galaz, V. and van der Leeuw, S. (2011) Tipping
toward sustainability: Emerging pathways of transformation. AMBIO 40(7).
Wezel, A. et al., 2009. Agroecology as a science, a movement and a practice. A Review. Agronomy for
Sustainable Development, 29(4), pp.503–515.
Wigboldus, S. A., and Leeuwis, C. (2013). Towards responsible scaling up and out in agricultural
development: An exploration of concepts and principles.
Williams, D., Clark, M., Buchanan, G., Ficetola, G., Rondinini, C. and Tilman, D., 2020. Proactive
conservation to prevent habitat losses to agricultural expansion. Nature Sustainability, 4(4), pp.314-322.
Ye, J., van der Ploeg, J. D., Schneider, S., and Shanin, T. (2020). The incursions of extractivism: moving
from dispersed places to global capitalism. The Journal of Peasant Studies, 47(1), 155-183.

Ye, J., van der Ploeg, J.D., Schneider, S., Shanin, T., 2020. The incursions of extractivism: moving from
dispersed
places
to
global
capitalism.
J.
Peasant
Stud.
47,
155–183.
https://doi.org/10.1080/03066150.2018.1559834.

68

7. Appendix: codes
Friction (challenges/barriers)
Personal sphere

Political sphere

Practical sphere

Dedication

Structures of education

Certification

Need for communities

Cultural attachment

Complexity

(Lack of) scientific evidence

Ecology

(Lack of) Funding

Inputs (in conflict with syntropic
philosophy)
Conflatedness of concepts and Labour (intensive)
definitions
Mechanization
Small scale
Social media (friction
syntropy philosophy)
Transition phase

with

Knowledge systems

Traction (opportunities/drivers)
Personal sphere

Political sphere

Human wellbeing
Human-nature integration

Willingness
to
spread Advantage over other systems
message/contribute to the greater
good
Long term economic benefits
complexity

Better labour conditions

Feelings of autonomy

Seeking a purpose

Practical sphere

Ecology
- Soil health/biodiversity
- Photosynthesis: with SA
you
maximize
sugar
production
- Water use
Observable evidence (water use)
Regeneration
purposes/achievements
Social media

69

