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ABSTRACT
This study proposes a unit of analysis based on cultural historical
activity theory for examining the development of organic farming
(OF) concepts. The study investigates whether organic farms are
becoming more like conventional farms, with related environmen-
tal and social problems. The framework is illustrated with a histor-
ical analysis of the Swedish case of organic apple farming. The
analysis shows that in Sweden, conventionalization is part of the
current dominant “intensive organic farming concept”, while an
emerging concept, the “ecology of food systems”, is attempting to
break free from this process. The proposed analytical framework
can be used for comparing OF concepts and for guiding future
development efforts according to the needs of stakeholders.
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Introduction

Toward the end of the last century, organic farming (OF) was proposed as a
potential solution for various economic, environmental, and social challenges
posed by conventional farming (CF) (Allen and Kovach 2000; Altieri 1995;
Rigby and Cáceres. 2001). Despite the quantitative growth in OF, an increas-
ing proportion of organic production seems to be following the old produc-
tivist logic of maximizing yields using high inputs. This trend, called
conventionalization of OF, is resulting in the activity becoming only a partial
solution for challenges created by CF (Darnhofer et al. 2010b; Guthman
2004). This also applies to intensive organic apple production, a relatively
new activity in Sweden, which is undergoing intensive development in order
to find solutions that meet the need for sustainable livelihoods and for
ecologically sound and socially sustainable production.

A review has highlighted the risk of OF losing support among consumers
and policy makers if it is perceived as becoming conventionalized (Darnhofer
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et al. 2010b). That review also showed that the indicators used to evaluate
whether conventionalization is occurring are often not reliable and that there
is a lack of a comprehensive framework to reliably evaluate the type and
direction of changes in OF.

OF is commonly defined either formally or discursively (Seppänen and
Helenius 2004) by rules, tools, and principles or values (Darnhofer et al.
2010b; Milestad et al. 2008). Previous studies on conventionalization of OF
have addressed a variety of different empirical units of analysis, such as the
structure and organization of organic food networks, principles making the
OF concepts viable, observable physical attributes related to OF or tools at
the farm level, ideology, and the developmental driving forces of conventio-
nalization (Allen and Kovach 2000; Best 2008; Glin, Mol, and Oosterveer
2013; Guthman 2004; Klonsky 2000). According to those studies, conventio-
nalization may be manifested either in measurable effects in the natural (or
material) world or in structural changes in the social world, or both materi-
ally and socially. However, in order to compare and understand the emer-
gence of OF concepts and their possible conventionalization, there is a need
for a theoretical unit of analysis that includes on-farm and off-farm material
factors1 and social structures.2 Such a theory should explain the elements
common to different farms and their networks, the function of those ele-
ments in the system, and how they are connected.

It has been argued that, in order to understand and prevent the undesired
conventionalization of OF, analysis and standards need to use the agri-food
commodity chain as the unit of analysis, focusing on its nodes and interac-
tions (Buck, Getz, and Guthman 1997). Michelsen (2001) proposed a frame-
work of an institutional environment involving farmers, their community,
agricultural policy, and the food market. However, this unit of analysis and
framework are on a general network level and are not associated with theory-
based structural elements that take into account both farm production and its
network. They do address the empirical historical development and drivers of
OF, although not explicitly based on a theory of change.

Recently, Nuutila and Kurppa (2016) proposed the use of the activity
system model and its structural elements to compare a current and future
organic value chain.3 Following this approach, in this study we applied
cultural historical activity theory (CHAT) in empirical testing of the conven-
tionalization theory. The CHAT framework has been used in other areas
such as education, health, and industry (Kallio 2010; Launis and Pihlaja 2007;
Murphy and Rodriguez-Manzanares 2008). It includes a theoretically based
unit of analysis that combines the structural elements of on-farm and off-
farm material aspects with elements of the social structure.4 Additionally, it is
related to a theory of change that uses specific analytical tools in order to
explain the emergence of those structural elements and the drivers behind
their change over time.

2 W. ŚWIERGIEL ET AL.
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The suggested unit of analysis takes into consideration the motivation for,
and purpose of, an activity – its object. To grasp the structure of an activity, it
is necessary to follow its object empirically through time and analyze whether
and why it has changed. Doing so reveals: (1) the driving forces behind the
change, (2) the logic making OF viable, and (3) whether the content of the
structural elements5 of organic farms and their networks is becoming similar
to that of the structural elements of conventional farms. Such a historical and
structural analysis would gain in strength if guided by analytical tools based
on a theory about the structure of human activities, such as farming, and a
theory of how and why they change.

The proposed framework was applied in this study to a Swedish context
where conventionalization of organic apple production is suspected to be
taking place. The aim was to answer the questions: What Swedish OF concepts
exist and how have they evolved? What are the key characteristics of their
structural elements? What are the developmental dimensions or key principles
or logic that make the concepts viable? Does the suggested analytical frame-
work, when applied to the empirical case of Swedish OF, capture both the
material on-farm and off-farm aspects and social structural aspects associated
with conventionalization of OF? Can this framework contribute to a systematic
empirical analysis of the conventionalization theory in different settings?

The paper starts with a brief introduction to the theory, followed by a
description of data collection and analysis. We continue by presenting a
historical narrative on the emergence and development of OF, exemplified
by apple production. Based on this analysis, we elaborate a hypothesis of the
key historical developmental dimensions of farming within which different
historical farming concepts have solved, or failed to solve, the dilemma of
simultaneously achieving short-term and long-term social, ecological, and
economic sustainability. The approach and framework are then used for
classifying and comparing OF concepts. We conclude by suggesting that
the proposed framework may also be used to guide future development
efforts according to values pursued by relevant stakeholders.

Theoretical framework

Complex concepts in today’s world, such as OF, human genome studies,
terrorism, and globalization, are multifaceted and poorly delineated objects,
ideas, and practices which people try to understand and manage by con-
ceptualizing them (Engeström 2005). Such conceptualization requires the-
ories that reveal the logic of development of a concept, its genetic roots, and
the system of functional relationships determined in its occurrence and
development (Davydov 1990). Here we propose three components for ana-
lyzing the emergence and development of organic concepts: (1) an activity
system as a basic unit of analysis that still encompasses the whole (Figure 1),
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(2) the main principles making the concept viable, and (3) its development
path explaining why and how the concept emerged and developed.

Taking a human activity as a unit of analysis involves seeing a phenom-
enon as a process of constant production and reproduction. An activity may
be understood as a set of actions directed toward the transformation of an
object (Virkkunen and Newnham, 2013). Miettinen (2005) explains that an
object of an activity is not simply a material thing (e.g., a farm), but includes
a culturally and socially defined collective motive and meaning. We suggest
that in the context of OF, it can, for example, be understood not only as the
end product, but also as the social needs it aims at satisfying, that is,
environmental conservation, healthy food, job and income generation, food
sovereignty, and so on.

The actions that compose a human activity are mediated by social and
technical elements. In order to understand these elements, Engeström (2015)
proposes a general model of human activity called “activity system” (Figure 1).
According to this model, a subjects’ relation with the environment (object) is
mediated by tools, a community, rules, and the division of labor. An activity
system is always interacting with other activity systems in a network by feeding
inputs into each other (Figure 2) or by collaborating toward a common object
and motive. Virkkunen (2006) explains that when a new production concept
emerges, all the elements of the production activity (object, outcomes, tools,
division of labor, etc.) change qualitatively and are made mutually compatible
according to a new logic and principle. In activity theory, a principle is the
general strategy that makes the concept viable and the principle is present
within all elements of the activity, making them compatible to produce the
desired outcomes (Virkkunen and Ristimäki. 2012).

Changes are driven by internal contradictions among elements of an
activity system (Engeström 2015). One possibility to overcome such contra-
dictions is to transform the object, the motive and purpose, of an activity in
an expansive way. Expansive here means that the new object has new
qualitative characteristics that enable it to solve the contradictions within
the old activity, widening its scope of possibilities (Engeström 2001). The

Figure 1. Activity system triangle (Engeström 2015).

4 W. ŚWIERGIEL ET AL.
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production of the new object usually requires some specific principles to
make it viable. Such principles permeate all the elements of the activity
system. For example, the production of a standardized, mass-produced
product requires different principles than the production of a customized
product. In other words, each object requires a specific logic and principle to
make the activity viable. The configuration of an activity system with its
principle is called a concept of activity. In essence, a concept is not only
observable attributes, the object, or the principles, but rather it is the combi-
nation of the activity system elements, the principles that make the concept
viable and the logic of its development. The suggested analytical framework
includes all these aspects (Figure 3). Concepts evolve historically and situa-
tionally and they are future-oriented. They are best learnt by investigating,
debating, redesigning, and testing them in practice.

Material and methods

In order to grasp the different concepts of Swedish OF activity, we performed
a historical analysis. The general development of farming is exemplified by
the development of apple production. The historical narrative starts after
WWII, with the most influential agricultural development processes of our
time, namely industrialization and modernization of agriculture. The nega-
tive effects of this farming concept have been empirically described as the
main driving force for the development of OF.

The primary data used in this study to chart the narrative consisted of
notes, transcripts, and recordings from interviews with owners or managers
of five Swedish and five Danish organic farms, four extension workers, 10

Figure 2. Network of functionally interdependent activities with neighboring activities related to
a central activity system (Engeström 2015).
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group meetings, and four seminars with farmers and extension workers from
a previous participatory action research (PAR) project (Świergiel 2015). The
secondary data used were government documents, websites, reports, and
newspaper articles on OF, material produced by environmental organiza-
tions, and scientific publications.

The historical analysis was performed using the principles of the method
“ascent from the abstract to the concrete” (Miettinen 2000; Virkkunen and
Ristimäki. 2012), where “concrete” empirical material from the project was
set in a dialogue with theoretical abstractions and the wider global history of
corresponding concepts. Guiding questions for the historical analysis were
based on the components of a theoretical concept according to activity
theory: (1) How have the object and remaining activity system elements of
farming changed over time? (2) Which historical events led to the develop-
ment of different farming and OF concepts? (3) What are the guiding
principles making a concept viable, with special focus on the dilemma
between socioecological sustainability and profitability? Processes mentioned
by interviewees or the literature, such as the increasing cost of land or the
expansion of organic agriculture, were traced to historical events with large
impacts on those processes. The events identified were then further investi-
gated to obtain more complete information on their chronological order and
how they affected the different elements of the farm activity system. Finally,
the events were divided into coherent historical periods according to the
changing object of farming and a narrative.

Figure 3. The suggested analytical framework based on cultural historical activity theory (CHAT).
New forms of farming (farm concepts) emerge over time as a response to contradictions, which
are solved by changing the object of farming and the related structural elements such as tools
used and rules. Each new form of farming has a different principle that makes it viable and can
be placed somewhere in the four corners of the two developmental dimensions (here exempli-
fied by multifunctionality and ecologically sustainable resource use).
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Based on the narrative of the historical development of farming, five
farming concepts were devised with the help of the elements of the activity
system as an analytical tool. The key principles making each concept viable
were then formulated.

By comparing the objects, structural elements, and principles of the con-
cepts, two hypothetical developmental dimensions were suggested, which
helped to explain how different farming concepts have coped with root
problems driving their development. Historically, newer concepts emerged
as solutions to limiting factors, problems, and internal contradictions in exist-
ing concepts. We illustrate these dimensions using a conceptual model
inspired by Seppänen (2004) and Pereira-Querol, Seppänen, and Virkkunen
(2014), which is composed of a four-field matrix with two directions of each
dimension to acknowledge the contradictory nature of the object.

Results

Historical narrative of Swedish conventional and OF, apple production

The emergence of CF and the crisis in apple production (1946–1980)
In Sweden, before WWII the dominant concept was still traditional farming,
characterized by multiple functions for society apart from food and fiber
production, such as landscape and natural resource management, development
of rural culture and knowledge (Noe, Alroe, and Langvad 2008; Van Der Ploeg
2008), and preservation and development of family farms over successive gen-
erations (Wålstedt, Rosenkvist, and Browald 1992). Farms were often seen as a
cultural heritage of rural life (Milestad, Ahnström, and Björklund 2011). The
strategy to improve land productivity was based on increasing the resilience by
proactivemeasures improving the natural resource base, such as soil fertility and
natural enemies of pests (Milestad, Ahnström, and Björklund 2011; Van Der
Ploeg 2008). However, there is almost no mention of apple farms from this time
in the literature. It was presumably unusual to focus on apple production since
farming was more diversified.

In 1946, the food shortage and economic crisis resulting from WWII
prompted the Swedish government to define an agricultural policy based on
three goals: (1) fair income to farmers, (2) increased national food-sovereignty,
and (3) rationalization of farming, meaning increased productivity per labor
hour so that fewer farmers could produce more food with fair consumer prices
at a lower cost to the state (Domeij 1995; Encyclopedin 2015).

A protected and regulated market was important for transforming agri-
culture and included regulated prices of agricultural products (Rabinowicz
2004), import tariffs, export subsidies for surplus produce (Wålstedt,
Rosenkvist, and Browald 1992), and a time-limited embargo to allow com-
petition-free sales of the majority of Swedish produce (Tornéus, interview).

AGROECOLOGY AND SUSTAINABLE FOOD SYSTEMS 7
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Domeij (1995) describes the implementation of principles as merging small
farms into larger units, specialization, mechanization, and tools such as mono-
culture of high-yielding varieties, artificial fertilizers, and pesticides. Oil was a
crucial resource and served as fuel for mechanization, input production, and
transportation, as well as a raw material for pesticides and fertilizers (Domeij
1995). This is the widely known productivist concept of CF.

Efficiency increased rapidly and by 1961 the number of farms in Sweden
had decreased by 46% (SCB 2015a). This fitted well with the goal of the state
and private industries to move the labor force into the expanding industrial
production in cities and exploit the natural resources in northern Sweden
(Domeij 1995; Höglin 1998). When farms disappear, their key functions to
rural life and culture, such as local production of food and fiber, small-scale
forest management, businesses and jobs, local security, recreational aspects of
landscape, social relations, and human services, also disappear (Milestad,
Ahnstrom, and Bjorklund 2011; Noe, Alroe, and Langvad 2008). The reduc-
tion in number of farms in Sweden and the homogenization of agricultural
land also reduced the potential of farming to support ecosystem services
related to biodiversity, such as natural biological control and pollination
(Milestad, Ahnstrom, and Bjorklund 2011). Farmers’ desire to reproduce
and develop rural life was thus threatened (Van Der Ploeg 2008). Labor-
intensive operations were replaced in CF by increased mechanization and
reactive use of pesticides and artificial fertilizers. In many cases this degraded
the natural resource base and associated ecosystem services, such as soil
formation, nutrient cycling, and climate regulation (MEA 2005).

By the 1950s, CF was starting to cause a problem of unwanted national
surplus production (Domeij 1995). This, together with low world market food
prices that had to be compensated for by the state, continuously increased the
cost of agriculture to the state over the next decades (Rabinowicz 2004).

In the specific case of apple production, according to Tornéus (interview
with extension worker), the development of conventional apple production
had resulted by the 1970s in an increase from 300 to 800–1200 trees/ha.
Weak-growing rootstocks and heavily pruned trees were smaller and easier
to manage and needed less labor time and pesticides. However, diseases
such as fungus apple cancer (Neonectria ditissima) became a major problem
on these weak-growing trees, demanding increased numbers of pesticide
applications. From the mid-1980s, the use of pyrethroid pesticides caused
severe secondary pest outbreaks of spider mites due to the negative side
effects on natural enemies. At the same time, resistance to pesticides
evolved in some pests, such as the pear psyllid, Cacopsylla pyri. The
agricultural authorities initiated extensionist-led integrated pest manage-
ment groups for farmers and intense development work to find solutions
to the increasing pest management problems. After 10 years of use, the
pyrethroids were abandoned.

8 W. ŚWIERGIEL ET AL.
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1970–1990: The emergence of first-wave OF
From the 1970s, criticism of the negative effects of conventional agriculture
increased (MEA 2005; Rydén 2003), resulting in strong social and environmen-
tal awareness among some farmers and the wider society. First-wave OF
emerged as a solution to these problems, by basing farming practices on knowl-
edge about ecological mechanisms and interactions and principles such as
diversification, recycling, resilience, and independence (Allen and Kovach
2000; Altieri 1995; Rigby and Cáceres. 2001; Röling 2009). State support for
transition to OF strongly accelerated this process, contributing to a 2.4-fold
increase in the number of organic farmers and 2.7-fold increase in the percen-
tage of organic farmland in the year this subsidy was introduced (Rydén 2003).
The number of organic apple growers at this time is not documented and it may
be safe to assume that apple production was still only a small part of more
diversified organic production on farms. Around the early 1980s, however,
Tornéus (interview) noted an increase in organic apple growers.

OF was closely related to the participatory and systemic approaches which
started to develop within research in the 1970s, and spread rapidly in the
1980s (Foot Whyte 1991; Röling 2009). Within farming, these approaches
emerged to a large extent out of the failure of reductionist science and the
transfer of technology concepts to address multifunctionality to support the
livelihoods of most farmers and to develop ecologically and socially sustain-
able food systems (Allen and Kovach 2000; Altieri 1995; Röling 2009).

Until the 1970s, the focus of OF was mainly on product quality of
nutrient-rich and pesticide-free food (Domeij 1995). During the 1980s,
lower yields were also seen as a solution to overproduction, while simulta-
neously addressing the increasing environmental problems (Domeij 1995). In
1985 the Federation of Swedish Alternative Farmers (FSAF) and
Kontrollföreningen för Alternativ Odling (KRAV), the certification organiza-
tion for alternative farming, were formed (KRAV 2015). According to Rydén
(2003), FSAF worked to improve the conditions for a general increase in
agricultural sustainability and for OF in particular. It took until the end of
the 1980s for the FSAF to achieve a place at the table of agricultural policy
negotiations, although with limited influence.

At a meeting of the Nordic branch of International Federation of Organic
Agricultural Movements (IFOAM) in 1989, OF was defined as: “a self-reliant,
sustainable agroecosystem, based on local and renewable resources. Further,
humankind was to take moral responsibility regarding the ecological, eco-
nomic and social aspects of agricultural production” (Granstedt et al. 1998).
The social focus was to produce high-quality food with fair and equal
distribution locally and globally and social responsibility for the farmer to
ensure a reasonable income, a safe working environment, and a meaningful
job (Granstedt et al. 1998), strengthening rural communities (Darnhofer
2014) and the connection between urban and rural areas to create a societal
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recycling of nutrients (Domeij 1995). Reactive measures such as adding
artificial fertilizers to fast-growing plants or using pesticides were to be
replaced by proactive practices to improve soil fertility, produce strong plants
tolerant to diseases and pests, and create biodiverse environments to enhance
natural enemies (Domeij 1995; Granstedt et al. 1998). The associated increase
in labor time and, often, lower yield was solved by a price premium for the
added value of the products, which was regulated by KRAV (Domeij 1995).
Together with strong environmental and health awareness arising in society,
this temporarily solved the problem for some farmers.

Mid 1980s–1990s: Commoditization of agriculture and intensive organic
farming and apple production
Together, the events related to overproduction, urbanization, environmental
degradation, health, and the political free-trade trend contributed to the
decrease in the political importance of agriculture and food sovereignty in
general and the Swedish CF concept became difficult to defend (Rabinowicz
2004). The productivity/readiness goal of Swedish agriculture was abolished
(Rabinowicz 2004). These developments initiated a process of regulation to
decrease production from 1985. On an international level, the view that
agriculture should become more cost-efficient by deregulation and free
trade began to dominate, and agriculture was introduced to the General
Agreement on Tariffs and Trade between 1986 and 1994. Simultaneously,
Sweden initiated a process of deregulation of land ownership, agriculture
(Domeij 1995; Rydén 2003), the credit market, and several other product
markets (Rabinowicz 2004).

Specialization, mechanization, and extensive use of external inputs to
obtain high productivity remained the key principles of CF, with the addition
of being competitive on the open market. However, during this time the state
also began to support environmental considerations by taxing artificial pes-
ticides and fertilizers (1984). A goal was set to halve pesticide use by the year
2000, along with redirection of subsidies to biodiversity measures in the
landscape (1986), while in 1989 economic support was given for transition
to OF (Domeij 1995).

In 1990, the price negotiations between farmers and the state, import
tariffs and regulations, and export subsidies were abandoned and replaced
by the free market (Rabinowicz 2004). The old structure and rationalization
purpose of the agricultural authorities (Bylaw 1967:425) were revised to
support market-oriented, competitive, and environmentally friendly agricul-
ture (Bylaw 1988:854).

The focus on competitive agriculture adapted to the market, combined
with scientific innovations transferred to farmers, resulted in the so-called
product price treadmill, whereby early adopters benefit from new technolo-
gies that decrease costs (Levins and Cochrane 1996). However, when more

10 W. ŚWIERGIEL ET AL.
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farmers adopt the technology, the prices go down and reduced profitability
becomes a problem once again.

In the 1990s, land acquisition was further deregulated (Memorandum
1992/93:LU15). The motivation was the upcoming entry into the European
Union (EU) in 1995 and its directive on free movement of capital (EU
Council Directive 88/361/EEC). Sweden chose to open its borders also to
countries outside Europe according to the Organisation for Economic Co-
operation and Development (OECD) rules on progressive liberalization
(Memorandum 1992/93:LU15). This opened the way for speculation in
land, which increased its price and the competition for all farmers
(Kjörling 2011; Latruffe and Le Mouel 2006; Östling 2014). When Sweden
joined the EU, some of the agricultural regulations and subsidies were
reintroduced (Rabinowicz 2004).

Insecurity about the effects of upcoming changes, and a very temporary
offer of transition compensation (Rabinowicz 2004; Wålstedt, Rosenkvist,
and Browald 1992), made many farmers sell their farms or change to non-
regulated crops, since they feared their farm would not survive (Kjörling
2011). Organic farmers were less negatively affected by deregulation, since
they had already incorporated many of the environmental costs into their
organic production prices and had developed a relationship with consumers
and supplied products with added values for which consumers were willing
to pay (Rydén 2003).

Farmers described the struggle to keep their livelihoods, especially if they
had not inherited their land and had large bank loans to pay (Kjörling 2011).
Simultaneously, the farm estate price index in Sweden rose by 103% from
1990 to 2000 and by 328% by 2013 (SCB 2015b). Buying more land to gain
economies of scale was only possible for those with sufficient available capital
or those who could afford large bank loans (Kjörling 2011). To pay off the
loans, high productivity became a necessity. This ongoing development has
been described as the land market treadmill theory (Levins and Cochrane
1996). Farmers renting their land need to continuously adopt new technol-
ogies to pay the rent, and ultimately some are outcompeted. Farmers who
own their land and are early adopters of technology can use the initial profits
to buy more land. The competition for limited land on an open market, for
agricultural and nonagricultural purposes, eventually leads to higher land
prices. Farmers start earning less from their farming than from owning the
land and, therefore, more farmers start to rent out or sell their land. This
increases the price of land even further, making agriculture less profitable,
and few people can afford to continue or enter farming.

Against this background, some small-scale and medium-scale conven-
tional growers started to consider the premium prices in OF as an innovation
that could provide temporary relief to the economic treadmill (Domeij 1995).
Increased environmental and social awareness among consumers, the 1994
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state policy of organic production on 10% of Swedish farmland by the year
2000, and new EU subsidies for OF also encouraged many producers to
convert (Darnhofer 2014; Domeij 1995; Rydén 2003). From 1994 to 1995, the
number of organic farmers increased 1.5-fold and the area almost doubled
(Rydén 2003). At this time, the FSAF changed its name to organic farmers.

In the case of apple production, free trade flooded the Swedish market
with cheaper, nice-looking apples (Tornéus interview). The value of national
production decreased until 1991, and the number of fruit producers fell from
1500 in the 1970s to 425 in 1996 (KSLA 2015; LRF 2010). Tornéus (inter-
view) explained that this forced the remaining apple growers to further
intensify production and external quality parameters became stricter. It
became common to buy trees from large producers in Holland and
Belgium. With the trees came new diseases (Erwinia amylovora) and pesti-
cide-resistant pest populations (e.g., Phyllonorycter blancardella, Aculus
schlechtendali). The number of trees per hectare increased to 3000 and
pruning was adapted to fit this dense planting.

The Federation of Swedish Farmers (LRF) adopted selected practices from
OF to solve the pest problems while developing more sustainable production,
called integrated production (IP) (Rydén 2003). This was seen as a compara-
tive advantage on the national and international open market (Rabinowicz
2004).

According to Tornéus (interview), many of the County Administration
Boards decided to remove most of their state-funded advisors, as the food
industry was expected to fund extension services by itself. The industry
decided to prioritize IP, but lowered the requirements since growers pro-
tested about overly strict rules and knowledge-intensive practices. Following
this change, the participation in IP groups increased to 60% of growers.
However, the shift of responsibility from the state to the industry and the
relaxed regulations weakened the IP tool and strategy development.

The 3.7-fold increase in organic farmers and 10-fold increase in percentage
of organic agricultural area from 1988 to 1995 caused a niche-or-mainstream
conflict of interest within the OF association (Rydén 2003). It had to act in
favor of its members, who would benefit economically from being a niche
market with premium-price products (Rydén 2003). It also aimed at trans-
forming the entire agricultural production system to a more environmentally
friendly concept (Rydén 2003) and making organic food available at reason-
able prices (Milestad et al. 2008). Since OF worked within the same compe-
titive market concept, including more farmers would continue the treadmill
(Rydén 2003). However, the OF did not wish to abandon the second task and
chose to implement it by cooperating with, rather than resisting, the domi-
nant LRF (Rydén 2003). The conflict kept re-emerging, while the solution
remained to increase sustainability in all agriculture and simultaneously
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modify the organic standards to become increasingly strict and hence keep
the price premium and higher environmental subsidies.

The sudden organic upswing also caused a distribution crisis. The
organic food system had not developed its own food distribution system,
regulated by rules based on organic principles, that could handle a large
part of the national production (Rydén 2003). It has been internationally
confirmed that farmers converting to organic production simply continued
with the conventional food chains with which they had co-evolved in
previous decades, developing specialist, large-scale, industrial bulk produc-
tion of standard quality (Allen and Kovach 2000; Darnhofer 2014;
Goodman 2000; Raynolds 2004). Additionally, larger-scale producers, pro-
cessors, wholesalers, and retailers saw an opportunity in this growing niche
market. Their domination of the food chain, together with a consumer
preference for shopping in the associated supermarkets, has pushed prices
down and is associated with large environmental costs for transportation,
storage, and waste (Darnhofer 2014).

During the 1990s, resource management and recycling of nutrients began to
gain more attention in OF (Domeij 1995; Milestad et al. 2008). Farmers often
felt forced to compromise long-term sustainability and resilience of the farm
for short-term profitability (Darnhofer et al. 2010a). To fully integrate organic
principles with economic viability, societal commitment was needed, for
example, the recirculation of nutrients, renewable energy and fuel, and reim-
bursement for managing common goods, (Darnhofer et al. 2010b; Domeij
2007; Kahilouto et al. 2005). Lacking such support, many first-wave organic
farmers experienced heavy price pressure and were outcompeted by the farm-
ers producing according to OF regulations, but using rationalized practices
motivated by profit maximization principles (Allen and Kovach 2000). Land
speculation and alternative economic activities were also a threat.

OF with its price premiums and the conventional food chains offered a
means of survival for some conventional and first-wave organic farmers
(Darnhofer et al. 2010b; Rydén 2003). This solution created a hybrid system,
intensive OF, where some actions caused contradictions between socioecolo-
gical principles and rationalization and profit maximization principles (Allen
and Kovach 2000; Darnhofer 2014). This normally required specializing in
fewer crops, increasing external inputs, and mechanization to manage labor
peaks (Darnhofer et al. 2010b).

At this time organic apples, with a few exceptions, were not grown using
the intensive rationalized methods required by the food industry. A review of
organic apple production (Pettersson 1994) revealed that it was not adapted
to supply the high yields, low labor demands, and standardized quality
required by the intensive OF concept.

The PAR project interviews and group meetings confirm this historical
development. The first specialist organic apple farm was probably initiated in

AGROECOLOGY AND SUSTAINABLE FOOD SYSTEMS 13

D
ow

nl
oa

de
d 

by
 [

18
1.

22
3.

20
7.

66
] 

at
 0

3:
22

 2
4 

N
ov

em
be

r 
20

17
 



the early 1990s in central Sweden. This farm was an intermediate step
between first-wave and intensive OF. From around the turn of the century,
the number of intensive organic apple farms slowly increased both in num-
bers and in size. These farms follow the general design of IP orchards, use
biological control, pesticides based on natural compounds, are mechanized,
and have a high focus on increased productivity and bulk sales to whole-
salers. They actively seek collaborative learning together with extension
workers and researchers to minimize ecological disturbances and increase
productivity based on scientific and experience-based ecological knowledge.

By 2009, both the economic value of agronomic crops and the number of
farmers had decreased by 50% compared with 1975 (LRF 2010). The resis-
tance to OF was increasing from advocates who claimed that OF was no
more sustainable than IP and not capable of feeding the world due to its low
yields (Rydén 2003). There is also criticism that some intensive OFs practices
do not fulfill the principles of OF and sustainability (Rigby and Cáceres.
2001). When organic farms adopt rationalization principles with specializa-
tion and long food chains, they lose much of their power to be strong engines
for rural development and food sovereignty in their communities (Darnhofer
2014; Goodman 2000; Milestad, Ahnstrom, and Bjorklund 2011). It became
common to employ nonunionized, casual, and cheap labor (Goodman 2000).
The alienation between producers and consumers began creating a low
understanding of production conditions and hence made informed choice
difficult (Allen and Kovach 2000). The higher prices of organic food, together
with low incomes of the unemployed, students, retired people, and lower-
valued professions, make healthier and environmentally friendly food inac-
cessible for these groups (Agricultures Network 2015).

Several authors investigating both Swedish and European settings, for
example, Björklund and Johansson (2010) and Darnhofer et al. (2010b),
argue that when OF moves from a high level of local self-sufficiency of
renewable inputs to specialization with increased mechanization, it creates
similar, although not as extensive, problems as found in conventional pro-
duction. The levels of resource use with energy-intensive inputs increase, and
cause related problems such as a decrease in biodiversity. Long food chains
and regional specialization increase the problem of closing the nutrient cycles
and global warming due to fossil fuel-based transportation (Darnhofer 2014).
Unsustainable use of oil, coal, and phosphorus is not ultimately solved by
intensive OF practices in conjunction with conventional food chains
(Aleklett and Campbell 2003; Bentley, Mannan, and Wheeler 2007; Rigby
and Cáceres. 2001). Monocultures and extensive use of reactive solutions to
pests and nutrient supply, instead of preventive solutions, are causing low
ecological resilience and higher dependence on external inputs such as
(botanical and mineral) pesticides to achieve high yields (Altieri, Funes-
Monzote, and Petersen 2012; Ponisio et al. 2015).
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At the same time, Darnhofer (2014) points out that there is increased
awareness about global warming. Therefore, conventional growers have
started branding themselves within the local food trend as climate-smart
and good for rural development. This increases the competition for organic
farmers, while at the same time it offers a critical mass able to advocate for
supporting local production.

2000–2013: De-coupled production and ecology of food systems
At the start of the 21st century, the focus of the EU common agricultural
policy (CAP) was on decreased overproduction, partial deregulation, and
support for environmental practices and rural development (EU 2012). A
strong underlying motive was the expected increase in EU agricultural sub-
sidy costs with the entry of Central and Eastern European countries (SLI
2001). Food prices were lowered, and in 2003 agricultural subsidies were
partially decoupled from production and more based on area size and
environmental actions, causing land prices to increase (Brady, Ekman, and
Rabinowicz 2010; LRF 2010). The CAP from 2013 totally decoupled agricul-
tural subsidies from productivity. They were now entirely based on area,
basic agro-environmental practices or putting land out of production, and
rural development (EU 2013). According to Darnhofer et al. (2010b), these
changes exemplify a shift toward multifunctionality and an ecological sus-
tainability discourse in society.

Some farmers have looked for alternatives to the problems related to CF
and food chains that will allow for profitability and still advance the princi-
ples of multifunctionality and ecological sustainability. This development
builds on redesigning the food system to be based on community food
sovereignty and sharing of knowledge, machinery, labor, and risks in a new
type of localized rural–urban community involving growers, consumers, and
other food chain actors (Feagan 2007). Examples of new tools within this
emerging food system are, for example, community-supported agriculture
(DuPuis 2006; Milestad and Kummer 2012) and participatory guarantee
systems (Källander 2011). These communities appear to be geographically
localized to create tighter social relations and to facilitate the development of
increased resource cycling and decreased pollution caused by, for example,
transportation. These are not traditional farming village-based communities,
but rather rural–urban regional communities where the distinction between
producer and consumers is blurred and the specialist food chain activities
become re-integrated into one activity system. Research on Swedish experi-
ences has shown that selling locally is a driving force for increased on-farm
biodiversity (Björklund et al. 2009). The use of local renewable resources and
proactive farming practices are also important strategies (Altieri 1995).
Similar emerging and experimenting development is occurring worldwide
under the name of “agroecology” (IAASTD 2008; Wezel et al. 2009).
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Agroecology has evolved from a study of ecological interactions in the field
to a farm-level redesign and, since the turn of the century, redesign of the
whole food system and reintegration of specialist activities into one concept,
called “ecology of food systems”, where rural–urban development, food
production, and ecological principles all merge under the concept of food
sovereignty (Patel 2009; Wezel et al. 2009).

Our interviews and meetings with four advisors and five Danish and five
Swedish organic farmers showed that a few appear to follow some of the
principles of ecology of food systems. These are often, but not always, smaller
farms rather than intensive OF farms. Apples may only be one crop among
many on these farms, and income is diversified through food processing or
nonagricultural activities. Expensive external inputs are minimized and in
some cases totally excluded. The farmers have a direct relationship with their
customers and most or all of their production is sold through direct sales.
The extent to which these farms are involved in cooperation with other
farmers and share risks with consumers, or rather community members, in
community-supported agriculture schemes remains to be investigated. The
differences between this OF concept and that of intensive organic apple
production are sometimes perceived, by the farmers themselves, as being
too large for them to benefit from collaborative learning and development.

Theoretical farming concepts

The purpose of our theory-historical analysis was to discover how empirical
historical farming concepts have emerged and developed and the key prin-
ciples making the concepts viable, particularly focusing on the dilemma of
achieving ecological principles and profitability at the same time. Figure 4
illustrates the timeline of farming concepts suggested by our research.
Traditional farming preceded these.

Based on the historical narrative, we present Tables 1 and 2, which add to the
theoretical concepts by summarizing commonly occurring and important

Figure 4. Timeline of Swedish farming concepts. Dashed lines represent a period of design or
decline of a concept. The design phase may have partly occurred outside Sweden and gradually
entered Swedish development. A full line after a dashed line represents a Swedish consolidation
phase of a concept.
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properties according to the elements of a general activity system and the main
principles that make them compatible and the concept viable. Agroecology is
merged here into the ecology of food systems concept. These characteristics are
further analyzed when constructing the developmental dimensions in the next
step.

On charting how and why the objects and remaining structures of the
different concepts developed, two conclusions can be drawn. The number of
functions that farming is expected to fulfill and the importance of following
ecological principles, and hence the strength of the dilemma between ecolo-
gical sustainability and short-term profitability, vary between the farming
activity systems. Hence the key principles making their production viable

Table 1. Traditional and conventional farming concepts presented with the most prominent
characteristics of their activity system (AS) elements and main principles making the production
viable.
Element of the AS Traditional farming (TF) Conventional farming (CF)

Subject Traditional farmer family as member of
rural community

Specialized rational farmer

Object (functions) Food production mainly for local
community, agroecosystem, family and
local rural community, rural culture

Food production and farmers

Desired outcomes Food and reproduction and
development of rural culture and social
services for the family and local
community

Increased productivity to assure food
at affordable prices to low income
consumers and fair income to farmers
at a national scale

Undesired outcomes Relatively high demand of labor and
physically demanding work

Surplus production and high state
costs, rural exodus, broken ecological
cycles, pollution, loss of food
sovereignty

Tools Reproduction and development of
natural resources and ecosystem
services through, for example,
improvement of soil fertility, robust
locally adapted varieties, diversification,
and crop rotation. Handicraft and local
knowledge, manual labor and limited
mechanization, experiential learning
farmer to farmer

Land concentration, mechanization,
monocultures, improved varieties,
chemical pesticides and fertilizers,
transfer of technology tools,
productivity subsidies

Rules Community norms, cultural traditional
knowledge, and local agricultural and
natural processes.

Land concentration to rational
farmers, price negotiations,
protectionist politics

Community Rural community dominated by farmers Network of activity systems,
principally the state, state advisors,
reductionist scientists

Division of labour Local collaborations, diversification,
local food chains

Specialization, long food chains, the
state takes the production risk, price
negotiations farmers and state,
transfer of technology through state
advisory system

Principles Agroecosystemic approach to farming,
economy of scope, independence,
resilience, and multifunctionality

Agrotechnological approach to
farming, economy of scale,
specialization, concentration of land,
and external resources
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Table 2. First wave organic, intensive organic, and ecology of food system farming concepts
presented with the most prominent characteristics of their activity system (AS) elements and
main principles making the production viable. The description of ecology of food systems activity
is tentative, since it is a recently emerging activity.

Element of the AS
First wave organic

farming Intensive organic farming

Ecology of food system
(tentative activity and

elements)

Subject Multifunctional organic
farmer as organic farming
movement member

Specialized organic
farmer as commodity
producer on the open
market

Multifunctional organic
farmer as rural–urban
community member

Object Food production for
mainly local/regional
markets, local and global
environment, rural
communities

Added value food as a
commodity for a niche on
the global open market,
global resources, local
and global environment

Food production mainly
for local to regional
rural–urban
communities,
agroecosystem, local
resources, local and
global environment and
communities

Desired outcomes Healthy food mainly for
local markets.
Reproduction and
development of local and
global natural resources
and ecosystem services.
Fair income and working
conditions for farmers
and rural development

Healthy food, high
productivity to keep
competitive prices and
increase profits,
reproduction and
development of local and
global natural resources

Healthy food from
environmentally friendly
and socially just
production accessible to
all, reproduction and
development of natural
resources and
ecosystem services,
rural–urban community
food sovereignty, fair
working conditions and
income to farmers,
development of rural–
urban culture

Undesired outcomes Relatively high labor
demand, limited
distribution/accessibility
to consumers

Broken ecological cycles,
loss of food sovereignty,
rural exodus, limited
distribution/accessibility
to consumers

Labor demanding social
organization?

Tools Crop rotations, robust
varieties, local nutrient
cycling, conservation
biological control,
botanical and mineral
(non-synthetic)
pesticides, systemic and
PSARD1 tools

Land concentration,
mechanization,
specialization on few
crops in separate
monoculture fields,
improved varieties, crop
rotation, botanical and
mineral (non-synthetic)
pesticides, inundative
and inoculative biological
control, local nutrient
cycling and/or external
biological fertilizers, and
PSARD1 tools

Land and labor sharing,
polyculture, crop
rotation, robust locally
adapted varieties,
biodiversity
management,
conservation biological
control, local renewable
resources for nutrient
cycling, energy
management and pest
management, and
PSARD1 tools

(Continued )
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differ, and profitability is achieved by different means depending on how the
purpose of farming is perceived.

We suggest that two developmental dimensions can be discerned: (1) level of
multifunctionality and (2) level of ecological sustainability. The first dimension
spans from a few decoupled functions dominated by the productivity function
to integration of multiple functions. The latter developmental dimension con-
sists at one extreme of short-term use of global resources, which are dislocated
from their geographical origin and concentrated to the farm, breaking with
their natural cycles and causing pollution. At the other extreme is sustained use
of local renewable resources in accordance with their natural cycles.

Table 2. (Continued).

Element of the AS
First wave organic

farming Intensive organic farming

Ecology of food system
(tentative activity and

elements)

Rules Organic principles and
certification rules, price
negotiations farmers and
the State, protected
markets, price premium
for added value,
environmental and
production subsidies

Organic principles and
certification rules, price
premium for added value,
EU organic rules,
environmental
regulations,
environmental and area
subsidies, and free
market competition

Agroecological
principles and
participatory guarantee
systems, environmental
regulations,
environmental and rural
development
reimbursement

Community Mainly collaborative with
multifunctional farmers,
rural community
members, advisors, and
systemic scientists.
Network of AS with the
state and reductionist
scientists

Mainly network of AS
with specialized organic
farmers, consumers on
free market, food chain
actors, private advisors,
reductionist scientists, the
state or EU. Collaborative
with advisors, systemic
scientist

Mainly collaborative
with multifunctional
farmers, rural and urban
community members,
advisors and systemic
scientists. Network of AS
with the state/EU and
reductionist scientists

Division of labour Diversification, local food
chains, local
collaborations, state takes
the production risk, and
PSARD1

Specialization, long food
chains, international
competition, niche
market focus, and
PSARD1

Collaboration sharing
risk and labor in rural
and rural–urban
communities, localized,
diversified, and
integrated food chains,
and PSARD1

Principles Agroecosystemic
approach to farming,
mainly economy of
scope, mainly local
renewable resource use,
multifunctionality,
resilience

Hybrid agroecosystemic/
technological approach
to farming, mainly
economy of scale,
intensification, niche
market focus,
specialization,
concentration of land and
some external resources

Agroecological
approach to farming,
localization, rural–urban
collaboration, local
renewable resource use,
multifunctionality,
resilience, mainly
economy of scope,
economy of scale
through cooperation

1PSARD = participatory systemic action research and development.
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When farming is attributed to few functions (or aspects of the object) and
outcomes, such as producing food and maximizing profits, profitability is
achieved mainly by economies of scale through specialization, mechanization,
concentration of land productivity, land subsidies, and replacing labor with
external inputs.

The more functions and outcomes farming is perceived to have and pro-
duce, the more diverse the methods of achieving profitability. Different func-
tions, such as food sovereignty, healthy and environmentally friendly food, and
rural development, are integrated in various ways and given different emphasis
in each activity’s object. Profitability in multifunctional farming is achieved
not simply by increasing productivity and selling more of the same products,
but mainly by economies of scope, cooperation, strengthening the local
resources and ecosystem services, nonagricultural services to the community,
rural development subsidies, tourism, direct sales, and sharing of risks.

The location of historical farming concepts in the developmental dimen-
sions is shown in Figure 5. The placement of the activities is related to the

Figure 5. The historical dimensions of Swedish farming. Triangles represent historical farming
concepts and arrows their movements within the dimensions. Concepts in approximate order of
historical appearance: TF: traditional farming; CF: conventional farming; FWOF: first-wave organic
farming; IOF: intensive organic farming; EFS: ecology of food systems. EFS is an emerging activity
system in an early development phase. The distance of concepts from axes is qualitatively
defined for easy visual comprehension.
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first dimension of the level of multifunctionality that is an explicit part of
each activity, and to the second dimension of how amply and strictly they
adhere to ecological principles. While traditional farming was rather multi-
functional, it mainly addressed the needs of the immediate family and the
rural community. CF addressed the dilemma of achieving profitability and
socioecological sustainability by rejecting the importance of the two devel-
opmental dimensions and focusing only on the needs of the individual
farmer and the need to provide cheap food to low-wage industrial workers.
This involved a regression in the developmental dimensions. In the first-wave
OF, the importance of the dimensions was strengthened and more needs
were addressed, particularly health and ecological sustainability. Intensive OF
regressed somewhat due to the strengthening of the dilemma between profit-
ability and socioecological sustainability driven by the competitive mechan-
isms of the treadmill. Ecology of food systems involves barely developing and
strives to solve this dilemma by creating new social relations that will address
a wider set of needs of a wider rural–urban community and by building long-
term productivity and resilience through strengthening natural resources and
ecosystem services. Naturally, this conceptual abstraction requires a simpli-
fication and in real life individual farms may be spread over a wider area of
the developmental dimensions, even if they identify with one of the concepts.

Discussion and conclusions

The historical narrative analyzed with the help of the activity system-
based framework including elements (subject, object, tools, rules, commu-
nity, and division of labor) and developmental dimensions suggests that
the key characteristic of the object of Swedish OF is to fulfill more societal
needs (multifunctionality) than CF and that the expected outcomes
include a development toward ecological sustainability. The objects of
the OF concepts differ in the amount of societal needs they address, as
do the expected outcomes of each OF concept. This needs to be consid-
ered when they are compared. These developmental dimensions have
much in common with those identified by Seppänen (2002) in Finnish
OF, particularly the dimension spanning from short-term and intensive
use of resources to ecological and sustainable use of resources. Although
Seppänen’s dimension of societal integration bears some resemblance to
the multifunctionality dimension, it appears to stem from a more recent
historical learning challenge related to adaptation of Finnish farming to a
more deregulated market on joining the EU. According to our historical
analysis, the object of farming at that time was already reduced compared
with in earlier OF and the emerging “ecology of food system” approach.
The longer time span in our study revealed the broader second develop-
mental dimension spanning from few decoupled, productivity-dominated
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functions of farming to multiple, integrated functions responding to more
societal needs.

The proposed framework allows for analysis of whether either a single
concrete farm or a new concept of OF is experiencing conventionalization, by
examining the content of its activity system elements and the historical
trajectory. If a farm or a new concept of OF decreases in multifunctionality
and ecological sustainability, this means a regression toward the CF concept.
If a farm strategy or OF concept emerges due to similar dilemmas and
developmental drivers, and is made viable to a large extent based on the
same principles as in CF, this is also an indicator of conventionalization. The
principles will be manifested in all the structural elements of that concrete
farm or concept. Hence, we argue that if this framework of classifying OF
theoretical concepts were integrated with frameworks for directly observable
farm level indicators, as suggested by Darnhofer et al. (2010b), it would allow
for a more comprehensive and systemic comparison between concepts.
However, indicators should address the full food chain to include aspects
such as pollution from transportation, level of resource recycling, food
sovereignty, and others.

The case study of Swedish OF and apple production to which we applied the
analytical framework suggested that the developmental drivers of first-wave
OF were the social and environmental dilemmas and undesired outcomes
produced in CF. The object of farming changed from being central to rural
life, while its multiple functions became reduced to food production. Food
sovereignty became lost from the object, as farmers had increasingly less
influence in shaping food systems and rural areas. This process has been
confirmed internationally (Allen and Kovach 2000; Guthman 2004; Patel
2009). The material aspect of CF, namely its natural resource base and its
associated ecosystem services essential to farming, began degrading (MEA
2005). The first-wave OF solution was to incorporate environmental sustain-
ability and rural development into its object and develop new rules, tools, and
division of labor partly based on similar principles as in traditional farming.

The historical events in our empirical case study appear to support the
treadmill theory (Gould, Pellow, and Schnaiberg 2004; Levins and Cochrane
1996), which in turn explains an important driving force of the conventionaliza-
tion process. Three main historical factors appear to have pushed Swedish first-
wave OF onto the agricultural treadmill: (1) the commoditization and deregula-
tion of farming brought about by a strong neoliberal trend from the late 1980s,
(2) a rapid increase in conventional farmers converting to OF as a solution to the
treadmill and supported by environmental subsidies, and (3) the lack of an
alternative distribution system based on new social relations and organic prin-
ciples and capable of managing an increasing proportion of organic food. These
factors are clear manifestations of the tension between the use and exchange
value of farming, and have been identified also in other countries (Best 2008;
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Glin, Mol, and Oosterveer 2013; Guthman 2004). First-wave OF was exposed to
the same price-pressing mechanisms as CF and, since it did not alleviate this
contradiction by creating an alternative food system, it was only able to keep
high prices as long as it stayed a niche market and developed into the intensive
OF concept. Public financial support resulted in a rapid increase in the amount
of certified organic farmers, as confirmed in many European countries (Best
2008; Michelsen 2001), with export demand appearing to be the driver in, for
example, New Zealand (Campbell and Liepins 2001) and price premiums,
together with high land values, being the driver in California (Guthman 2004).

According to the founders of the conventionalization theory (Buck, Getz,
and Guthman 1997), OF is divided into two main developmental directions;
an industrial profit-maximizing and market-oriented type, and a small-scale,
diversified, and localized type, with the former increasingly dominating the
scene. Some critics of the conventionalization theory (Campbell and Liepins
2001; Michelsen 2001) allege that its founders regard conventionalization as
inevitable and universal, whereas they and other authors merely point to the
limitations of market forces and hence the need for political changes to
prevent conventionalization in the long run (Allen and Kovach 2000;
Guthman 2004). Our analytical framework captured this issue by showing
how deregulation and entry of agriculture into free trade agreements
unleashed the treadmill pushing the conventionalization process.

According to the treadmill theory (Levins and Cochrane 1996; Röling 2009),
as soon as an innovation (such as OF) becomes mainstream the prices go
down, and hence also the price premiums supporting the more expensive
sustainable practices. Therefore, technical innovations may slow the treadmill,
although ultimately the treadmill drives OF to either stay as a market niche or
lower standards in order to lower costs (Obach 2007). A similar process has
been described for Californian OF (Guthman 2004). In the less capitalistic
agro-political setting of West Germany, Best (2008) found only early signs of
such a process, although no longitudinal studies were performed of structural
changes on early converting farms.

The exclusion of developmental drivers and contextual differences, such as
the presence of public financing, from the concepts of OF has created
confusion in attempts to generalize on the extent of conventionalization
(Guthman 2004; Michelsen 2001). Our suggested analytical framework
could alleviate the confusion by incorporating these factors into the theore-
tical concept itself. The emergence and domination of intensive OF in
Sweden shows that public financial support, at least as it has been shaped
so far, has not been able to solve the contradiction manifested as the tread-
mill. This imbalance between the force of the treadmill and limited public
policy measures or civil society actions has been emphasized elsewhere as a
problem not solely for agriculture, but for production in general (Gould,
Pellow, and Schnaiberg 2004). Hence, the treadmill continues driving the
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conventionalization process by the price-pressing mechanism of competition
and resulting intensification. Others challenge this hypothesis, claiming that
the two types of OF can be complementary (Coombes and Campbell 1998;
Darnhofer 2014). Our proposed analytical framework solves these contra-
dictory views by showing that theoretical OF concepts and their principles
may well be in contradiction, while concrete farms can employ elements
from both at a single point in time. However, activity systems are constantly
evolving and hence it is crucial to understand their developmental drivers in
order to predict their direction. The dominant principles that make both
individual “mixed concept” farms and mainstream farming viable on a
societal level will be dominated by one of the concepts, due to the depen-
dency on the macro-political level or the activity system network. Our
suggested framework provides a tool for connecting on-farm practices
(tools) to the macro-political level (rules, division of labor, and developmen-
tal dimensions) when comparing the different farm strategies for achieving
profitability depending on their object.

The ecology of food systems concept is trying to solve the treadmill
contradiction and avoid conventionalization by experimenting with its divi-
sion of labor element through new rural–urban relations in Sweden and
internationally (DuPuis 2006; Milestad and Kummer 2012). This involves
various forms of collaboration in order to create not only economy of scope,
but also economy of scale, based on multifunctionality instead of specializa-
tion and resource concentration within the developmental dimensions
(Pereira-Querol, Seppänen, and Virkkunen 2014). It also involves the sharing
of risks and labor, aiming at greater short-term economic stability that allows
larger short-term variability in production results, but long-term resilience
related to organic practices. It remains to be seen whether it can influence the
macro-political level (DuPuis and Gillon 2009).

The key characteristics found for the activity system elements of Swedish
OF concepts, and hence the indicators of conventionalization, are general-
izable to other contexts to the extent that similar developmental drivers have
resulted in concepts based on similar principles. The concrete expressions of
the structural elements, such as rules and tools, will be adapted to the local
specific context. However, the abstract level of the analytical framework
(activity system elements and developmental dimensions) can be employed
in any setting and used to compare settings. This will be necessary in
determining to what extent the treadmill theory explains the conventionali-
zation process, for example, different crops and geographical and sociopoli-
tical settings.

Activity theory also allows for a more in-depth and future-oriented ana-
lysis of the contradictions that drive the development process and whether
principles such as specialization and concentration of land and resources are
in contradiction with the object and desired outcomes of some OF concepts,
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such as food sovereignty and recycling of renewable resources. This will be
the subject of a future paper.

A distinguishing aspect of the ecology of food systems concept is its
object expansion into the wider food network. This calls for further
inquiries into whether the activity system, or perhaps the activity system
network, should be the smallest unit of analysis when developing a theo-
retical concept. We expect that future formative interventions into con-
crete manifestations of the ecology of food systems concept can shed some
light on this issue.

Notes

1. Such as nutrient and CO2 balance, biodiversity level, level of external inputs, and crop
rotation.

2. Such as value chain organization, systems of learning and innovation, and price setting
mechanisms.

3. A value chain is the process or activities by which a company or a network of
companies adds value to an article, including production, marketing, and the provision
of after-sales service.

4. Divided into object, subject, tools, community, rules, and division of labor; see further
explanation in the section “Theoretical Framework”.

5. The general components of a conceptual farm(ing) system.
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