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Abstract 
The Swedish socio-technical agro-food system and 
how it may transition to a more sustainable state 
through an increased cultivation of grain-legumes 

Charlotte Klingspor & Linda Philipson 
 
Due to unsustainable production and consumption patterns that cause climate 
changes, current socio-technical systems, such as the agro-food system, must 
rapidly undergo sustainability transitions. To transition socio-technical systems is 
however complex and it usually takes decades, and it is therefore crucial to study 
how socio-technical systems can transition faster.  
 
Aim – This study aims to investigate under what circumstances a sustainability 
transition through an increased cultivation of grain-legumes in Sweden can take 
place and be accelerated. In order to guide the study and thus fulfil the purpose, 
two research questions have been formulated: 
 

1) “What are the current main factors that hinder a sustainability transition in 
terms of an increased cultivation of grain-legumes in the current agricultural 
value chain of crop production in Sweden?” 
 

2) “What prerequisites are required to accelerate sustainability transitions in the 
agricultural value chain of crop production in terms of an increased cultivation 
of grain-legumes in Sweden?” 

Method – The methodology used is a qualitative case study of the Swedish 
agricultural value chain of crop production. The data was collected through 
interviews, literature review and webinars. The data collected through interviewing 
was analyzed by using a thematic analysis.  
 
Findings – One main hindering factor refer to the absence of certain value chain 
processes, both when it comes to actors that can provide Swedish plant-based food 
producers with extracted proteins from grain-legumes and when it comes to actors 
that can receive, sort, peel and pack grain-legumes for human consumption at an 
industrial level. Other main hindering factors regards the lack of financial incentives 
at several levels as well as a structured and stabilized agricultural socio-technical 
regime characterized by path dependencies and lock-ins. The found prerequisites 
required in order to accelerate sustainability transitions include for instance having 
certain value chain processes to come into place, steer large investments and 
educated people in the right direction to drive innovation and development as well 
as an increased sustainability transitioning pressure from the civil society in Sweden.  
 
Implications – The findings of this thesis can increase the knowledge of actors 
engaged in the agricultural value chain of crop production, but also provide valuable 
insights for the whole Swedish agro-food sector. This study also provides insights 
regarding how a sustainability transition can be accelerated based on the findings 
from the studied case. Another implication is that a larger focus, when researching 
sustainability transitions, should be put on the role of civil society to understand 
and facilitate faster sustainability transitions in socio-technical systems. 
 
Limitations – The political perspective is not considered, the internal strategies 
of actors have not been investigated and the focus has only been at the 
environmental dimension of sustainability, not on the social or economic 
dimensions. 
 
Keywords – Sustainability transitions, Socio-technical systems, Multi-Level 
Perspective, Agro-food, Agriculture, Grain-legumes 
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Summary 
	
The world is today facing environmental challenges, challenges that can only be solved by major systems’ 
changes in order to reach a more environmental sustainable state of society. The environmental challenges, 
which contribute to climate changes, emerge in connection to the production and consumption patterns 
within the different systems of society. One such system is the food system and in order to reach a more 
environmental state in this system, radical changes must occur in the way we produce and consume food. 
However, changing current production and consumption behavior patterns is a complex task that takes very 
long time. To deal with the complexity and find successful transitioning paths, more efforts and research is 
needed. One suggested potential path of change towards a more sustainable food system, is to focus on the 
production and consumption of agro-food, and more specifically to try to increase the production and 
consumption of grain-legumes. Producing and consuming grain-legumes provide advantages both in terms 
of environmental benefits and in terms of improving people’s health. However, while Sweden is a prominent 
country when it comes to agriculture, only a very small part of the arable land is currently used to cultivate 
grain-legumes. Therefore, this study focuses on investigating what the reasons are for not cultivating more 
grain-legumes, i.e., what factors exist that hinders an increased cultivation. This study also investigates what 
prerequisites are required for an increased cultivation of grain-legumes in Sweden to be initiated. By 
extension, this study thus investigates how the agro-food sector in Sweden can become more sustainable. 
Hence, the findings of this study indicate on several hindering factors that must be overcome as well as 
several prerequisites that must come into place. The results of this study can increase the knowledge of 
actors engaged in the agricultural value chain of crop production and provide valuable insights for the whole 
Swedish agro-food sector regarding how to change to reach a more sustainable state.   
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1 Introduction 

This part provides a background to the study as well as a description of the problem the study is built upon. The aim 
and research questions of the study are then outlined. Lastly, the scope, delimitations and the reports’ disposition are 
described. 
 
1.1 Background 

According to NASA's Goddard Institute for Space Studies (GISS) (2021), temperature 
measurements that have been conducted since the late 19th century reveal an increase of 1.2 degrees 
of the average temperature on Earth. These measurements thus show an ongoing long-term 
warming trend of the planet which is an effect of human activities and its respective production 
and emission of anthropogenic greenhouse gases (GHGs) (NASA GISS, 2021). The human 
activities occur within our society’s different socio-technical systems, such as electricity, 
transportation and agro-food, which are characterized by several interconnected elements that 
together fulfill a societal need (Köhler, et al., 2019; Geels, 2002; Papachristos, et al., 2013). Focusing 
on the socio-technical system agro-food, it includes agriculture, which, except from providing the 
agro-food system with raw material, emits large amounts of CO2 (carbon dioxide), CH4 (methane) 
and N2O (nitrous oxide) (Smith, et al., 2014). The authors explain that these GHGs are released in 
connection to the plant cultivation process when input/output materials, such as fertilizers, are 
used and decompose through bacterial processes. The CO2 emissions are however considered 
neutral as they are included in the yearly carbon fixation and oxidation cycles happening through 
photosynthesis. Magrini et al. (2016) further explain that emissions within agriculture are specific 
as they are mostly linked to biological processes and are mostly not energy related. That being said, 
as of 2010, the annual anthropogenic GHG emissions (CO2 excluded) that originated from 
agriculture stood for about 10-12% of the global anthropogenic GHG emissions (Smith, et al., 
2014; Sazvar, et al., 2018).  

The plant cultivation system within agriculture can today provide great world grain harvests due to 
years of constant improvements in land-use practices, advancements in technology and increased 
quality of varieties (Smith, et al., 2014). Smith et al. (2014) describe that the world grain harvests 
doubled each year from between 1.2 to 2.5 billion tons between year 1970 and 2010, resulting in 
an increase of the average world grain yield to 3030 kilo per hectare in year 2010 compared to 1600 
kilo per hectare in year 1970. Regardless of these improvements and advancements, this incredible 
increase would not have been possible if it wasn´t for the development of input chemicals, such as 
synthetic fertilizers, pesticides and herbicides (Squire, et al., 2019; Magrini, et al., 2016). Smith 
(2014) describe for instance a 233% increase in the usage of fertilizers between year 1970 and 2010. 
Both improvements in terms of land-use practices etc. and improvements in terms of input 
chemicals have highly influenced and contributed to an increased specialization of crops in the 
agriculture system, in which cereal crops are dominating (Magrini, et al., 2016). What has also driven 
the specialization of crops within agriculture in Europe is connected to several political decisions 
made throughout the years (Magrini, et al., 2016; Squire, et al., 2019). The authors highlight for 
instance a decision, made by the European Economic Community in the 1960s, to introduce a 
price support for cereals in order to reach a set goal of being self-sufficient in cereals. Then, later 
in the 1990s, the price support got reduced and replaced with direct aid payments to the farmers, 
which contributed to the cultivation system getting even more optimized in favor of cereals, as 
farmers chose to grow species that provided the greatest yields and profits (Magrini, et al., 2016). 
All this combined have resulted in a widespread “lock-in” around cereals (Magrini, et al., 2016; 
Squire, et al., 2019; Cernay, et al., 2015; Stagnari, et al., 2017; Zander, et al., 2016).  
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Lock-in mechanisms emerge through path-dependencies and determine the structural boundaries 
as well as contribute to the stabilization within a socio-technical system (Geels, 2010; Unruh, 2000). 
Along with research revealing that our current society´s socio-technical systems largely contribute 
to GHG emissions and thus are not environmentally sustainable, research in the field of 
sustainability transitions of socio-technical systems has increased and received more attention 
during the last 20 years (Köhler, et al., 2019). In the case of agriculture, within the socio-technical 
system agro-food, it is clear that the lock-in around cereals in the long run is not environmentally 
sustainable, mostly due to its strong dependence on input chemicals that negatively affect our 
planet (Magrini, et al., 2016). Possessing this knowledge, researchers have pointed at a shift towards 
more cultivation of species that, in a synergy with cultivation of cereals, contribute to several 
environmental advantages which make the whole cultivation system more sustainable (Bedoussac, 
et al., 2015). Such species include grain-legumes and the main environmental advantage of grain-
legumes is connected to their unique ability to “form root nodule symbioses with N2-fixing bacteria” which 
is a process called biological nitrogen fixation (BNF) and means that legumes are able to fix their 
own nitrogen and thus do not need nitrogen fertilizers (Röös, et al., 2018; Bedoussac, et al., 2015). 
Grain-legumes are however hardly grown in Europe and are not grown on a large scale 
worldwide (Magrini, et al., 2016). That is also the case for Sweden, where not even 2% of the total 
cropland area represents cultivation of grain-legumes and of which most is used to feed animals 
(SCB, 2019). According to SLU, the cropland in Sweden has another threefold potential to increase 
the cultivation of grain-legumes (Furu & Bårman, 2021). 
 
1.2 Problematization 
 
As described in the background, climate changes occur due to an increased average temperature 
on Earth, which is a result of unsustainable production and consumption patterns where GHGs 
are emitted into the air (NASA GISS, 2021). The emissions contribute to a temperature rise which 
causes for instance melting of sea ice, intensified heat waves and changes in animal and plant 
habitats (NASA GISS, 2021). Loss of biodiversity and resource depletion (e.g., clean water, oil, 
forests, and fish stocks) are also negative effects due to unsustainable human activities that cause 
climate changes (Köhler, et al., 2019). The consequences of the climate changes are resulting, and 
will result, in e.g., difficulties in producing and supply food to a growing world population which 
is estimated to reach a number of around 9,8 billion people by 2050 (Bedoussac, et al., 2015; Nawaz 
& Chung, 2020). While the food production and food supply is crucial for mankind, it is also a 
large contributor to negative environmental impacts that cause temperature rise and thus climate 
changes (Nawaz & Chung, 2020; Sazvar, et al., 2018). As earlier mentioned, agriculture is one part 
that contributes to large amounts of GHG emissions and when combining that fact with an 
expected world population increase, ecosystem degradation and increased resource scarcity, it is 
clear that the agro-food production must become both more sustainable and efficient (Smith, et 
al., 2014; El Bilali, 2019a).  

The fact that the plant cultivation system today can generate great world grain harvests is beneficial 
in terms of supplying both humans and animals with food, but the historical development which 
has resulted in a field crop specialization around cereals with strong dependence on input chemicals 
is negatively affecting the environment (Smith, et al., 2014; Röös, et al., 2018). The synthetic 
fertilizers, that are used to supplement the limited supply of manure from nearby livestock farms, 
do for instance not only increase the level of nitrogen in the soil, they also contribute to emissions 
when produced, as the production may rely on coal (Niles, et al., 2018; Vermeulen, et al., 2012; 
Smith, et al., 2014). One way to decrease the usage of synthetic fertilizers, and thus reduce the 
GHG emissions, is to introduce more production of grain-legumes into the plant cultivation system 
(Squire, et al., 2019; Magrini, et al., 2016; Bedoussac, et al., 2015; Zander, et al., 2016; Röös, et al., 
2018). As explained in the background, grain-legumes possess several environmental advantages. 
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Except from their ability to fix their own nitrogen, grain-legumes serve as a great break-crop as 
residues of nitrogen are left in the soil for the next crop to be cultivated (Zander, et al., 2016; Röös, 
et al., 2018). Grain-legumes also contribute with an enhanced soil structure and habitat diversity as 
well as pest management when cultivated in between sequences of different cereals (Squire, et al., 
2019). These environmental advantages do however not seem to be enough incentives for change 
to occur in the agricultural cultivation system, indicating that the potentiality of an increased grain-
legume production may be affected by several different factors and a widespread lock-in around 
cereals (Magrini, et al., 2016).  

The above described scenario is an example of the consequences of lock-ins which has lead 
researchers into realizing and arguing that radical changes are required in order for socio-technical 
systems to undergo sustainability transitions (Köhler, et al., 2019; Markard, et al., 2012). To radically 
change a system however, a range of different interconnected elements must be included and 
changed in a non-linear process, as every system is unique and highly complex (Köhler, et al., 2019; 
Frantzeskaki & Loorbach, 2010). The different interconnected elements include for instance actors 
(individuals, firms, organizations etc.), institutions (societal and technical norms, regulations, 
standards etc.), technologies, markets, user practices and cultural meanings which together fulfil a 
societal need (Geels, 2002; Köhler, et al., 2019; Markard, et al., 2012). While there exists a prevailing 
complexity around transitioning socio-technical systems, society is demanding socio-technical 
systems to quickly change in favor for our world to become more sustainable. Hence, this 
constitutes a great dilemma. To deal with this, researchers within the sustainability transitions field 
are highlighting the relevance and importance of challenging whether transitions always must take 
multiple decades or if they can be quicker, and if so, under what circumstances (Köhler, et al., 
2019).  

1.3 Aim and research questions  
 
The problematization emphasizes the urgence of socio-technical systems to undergo sustainability 
transitions due to current unsustainable production and consumption patterns. In the context of 
agriculture, an increased production of grain-legumes has been suggested to contribute to a more 
sustainable agro-food system, but the transitioning path seems to be hindered. At the same time, 
scholars are calling for further research on how to accelerate sustainability transitions within socio-
technical systems. Based on this, the aim of this study is to investigate under what circumstances a 
sustainability transition through an increased cultivation of grain-legumes in Sweden can take place 
and be accelerated.  
 
In order to fulfill the aim of the study, two research questions have been formulated: 
 

1) What are the current main factors that hinder a sustainability transition in terms of an increased cultivation 
of grain-legumes in the current agricultural value chain of crop production in Sweden?” 
 

2) What prerequisites are required to accelerate sustainability transitions in the agricultural value chain of 
crop production in terms of an increased cultivation of grain-legumes in Sweden?” 

 
1.4 Scope and delimitations  
 
Due to the fact that a socio-technical system is complex and consists of many different 
interconnected elements, the authors need to narrow the scope of research and delimit the study 
to some extent. Hence, the scope is limited to focus the investigation on the element of actors, i.e., 
individuals, firms and organizations, within the socio-technical system of agro-food. Since there 
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exist many different actors within the agro-food system, the research is limited to actors that are 
either adding value, ranging from producer, i.e., farmer, to seller, i.e., grocery store, or are not 
adding value but are somehow engaging in the agricultural value chain of crop production. The 
study is thus delimited from researching any other value chain or actor within the agro-food system 
that is not connected to crop production. Moreover, the authors aim to view and investigate the 
agricultural value chain from the actors’ perspective and from a stance where the actions and 
behaviors of humans influence the system of agro-food. This in order to enable a greater 
understanding of the system in relation to the cultivation of grain-legumes. By focusing the research 
on the actors and by limiting the research to actors engaging in the agricultural value chain of crop 
production, the authors will be able to understand and identify what circumstances are needed for 
the actors, and the value chain as a whole, to undergo change in terms of an increased production 
of grain-legumes. The result of the study may be possible to generalize to other value chains and 
socio-technical systems, but this project has been delimited from investigating that possibility.  
 
1.5 Disposition 
 
The disposition of the study is presented in Figure 1 below. 
 

 
Figure 1 Disposition of the study  
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2 Methodology 

This following part describes the methods in terms of data collection and data analysis that have been used to answer 
the research questions of the study. This part also describes the research process and approach. Lastly, a discussion 
of the study´s credibility in terms of validity and reliability is provided.  
 
2.1 Connection between research questions and methodology 
 
To be able to provide answers to the two research questions “What are the current main factors that 
hinder a sustainability transition in terms of an increased cultivation of grain-legumes in the current agricultural 
value chain of crop production in Sweden?” and “What prerequisites are required to accelerate sustainability 
transitions in the agricultural value chain of crop production in terms of an increased cultivation of grain-legumes in 
Sweden?” the data collection methods interviews and literature review have primarily been used. 
Webinars have also been a source of data collection, but mostly to supplement and strengthen the 
data collected through interviews. However, the interviews aimed at providing information to be 
able to answer about the specifics regarding cultivation of grain-legumes in Sweden and the 
literature review was supposed to support and provide information about the sustainability 
transitions aspects formulated in the research questions. Figure 2 below illustrates this connection. 
 

 
Figure 2 Illustration of the connection between research questions and methodology 

2.2 Research process and approach 
 
The research process started with a pre-study that included a broad reviewing and analyzing of 
previous and current research within the area’s sustainability transitions and cultivation of grain-
legumes. The pre-study also included listening to a scientist who is an expert within the area of 
Swedish legume production. This helped the authors to navigate and position the study in a relevant 
context with potential to generate knowledge. The pre-study also provided a broad and overall 
understanding of the relating problems and research gaps within the topic areas and based on this, 
the authors could formulate and form the study´s problematization, aim and research questions. 
Then, before moving on with the research, the aim and research questions were discussed and 
reviewed by the authors’ subject reader at the university. This in order to ensure that the study had 
potential to provide an academic contribution. Moreover, since the aim of this study was to 
investigate under what circumstances a transition to an increased cultivation of grain-legumes in 
Sweden can take place and be accelerated, the focus of investigation was on actors within the 
agricultural value chain of crop production in Sweden. In order to know which actors would be 
relevant to sample and gain information from, the authors ended the pre-study by conducting two 
introductory interviews and discussions with persons relatively objectively present in the Swedish 
agricultural field. The outcome of these discussions was considered successful as the authors were 
provided with contact details to several relevant actors and individuals within the agricultural value 
chain of crop production.  
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The pre-study was followed by a research process characterized by a combination of an extensive 
literature review as well as interviewing of some of the earlier suggested persons. Through 
snowballing, the interviewing process of different actors and individuals within the value chain 
went on for about five weeks. During this time, the authors also attended a few webinars hosted 
by organizations within the agro-food sector. Taking part of such webinars increased the authors 
understanding of reality and the current state of the problems within the field even further. The 
simultaneous work process of going back and forth between interviewing, literature review and 
attending webinars shaped and had influence on the building of the theoretical framework. 
Moreover, even though the literature review at this point contributed first and foremost to the 
building of the theoretical framework, it also resulted in some input for the research methodology 
as well as general background information about Swedish agriculture that was added into the 
findings part. The research process was then followed by an extensive thematic analysis of the 
collected empirical data which constitutes the larger part of the findings part. The findings were 
then analyzed in relation to the theoretical framework which generated answers to the research 
questions and knowledge contributions. An overview of the research process is presented in Figure 
3 below. 
 

 
Figure 3 Research process 

The described steps in the research process are characterized predominantly by an inductive 
approach, as the emphasis on the relationship between theory and empirical data is placed on 
generating new knowledge and insights (Patel & Davidson, 2011; Bryman & Bell, 2015). It is also 
to some extent characterized by an iterative approach, as the authors have gone back and forth 
between theory and data (Bryman & Bell, 2015). Moreover, the approach is based on a qualitative 
research strategy in which a predominantly stance of constructionism and interpretivism is taken 
(Bryman & Bell, 2015). Considering the aim of this research, a qualitative research strategy was 
suitable as this strategy, through for instance unstructured interviewing, facilitates gaining a deep 
understanding of the problem area that is being researched (Cooper & Schindler, 2014; Bryman & 
Bell, 2015). By using a qualitative research strategy, it also allowed the authors to hold conversations 
with the participants of the study in a way that provided the authors with detailed information. 
Furthermore, in order to explain the position and stances taken by the authors when conducting 
the research, it is essential to provide a description of how the authors view systems and how 
boundaries are drawn.  
 
First of all, the authors view the socio-technical system agro-food as a system that consists of 
different interconnected elements that combined fulfil the societal need for agro-food (Geels, 2002; 
Köhler, et al., 2019; Markard, et al., 2012). The interconnected element of focus in this research 
was actors and the agro-foods focused on were crops, specifically grain-legume crops, that are 



 13 

grown on Swedish cropland. In order for crops to be cultivated and later fulfil the societal need of 
agro-food, there must exist a value chain consisting of interacting actors that can perform small 
steps each and add value, i.e., transform a simple crop to food for consumption. Therefore, the 
authors view the socio-technical system agro-food as a system that consists of value chains in which 
several performing actors exist and interact with each other. The value chain of focus in this 
research was named the agricultural value chain of crop production, in which the authors view the 
producers, i.e., the farmers cultivating crops, as the first actor and the sellers, i.e., the grocery stores 
as the last actor, leaving room for operating actors adding value in between. The actions and 
behaviors of the actors in the agricultural value chain of crop production were, and are, assumed 
to influence the whole socio-technical system of agro-food and therefore the authors focused on 
researching this value chain and viewed it as a subjective reality and in a continuous state of change. 
According to Bryman and Bell (2015, p. 33), this view refers to the view of a constructionist, as the 
stance of a constructionist is characterized by viewing social phenomena as “produced through social 
interaction” and being “in a constant state of revision”. 
 
Furthermore, since there are other elements than actors (institutions, technologies, markets, user 
practices and cultural meanings) within a socio-technical system and thus other elements than 
actors also within the agricultural value chain of crop production, the authors could not exclude 
nor ignore their existence when conducting the research. Therefore, except from viewing the value 
chain of research from the actors’ perspective, the authors also conducted interviews with 
individuals that are somehow engaging in the value chain (without being a value adding actor) to 
be able to understand whether there are other potential factors that influence or affect the crop 
production and especially the cultivation of grain-legumes. To gain as much understanding as 
possible, a stance of interpretivism was taken, meaning that the emphasis was placed on “empathic 
understanding of human action” and required the authors to “grasp the subjective meaning of social action” 
(Bryman & Bell, 2015, pp. 28-29). Moreover, when interviewing the actors in the agricultural value 
chain of crop production, the authors were seeking to understand the current state of crop 
production in general, but also what actions are taken, or not taken, in favor of grain-legume 
cultivation, what hinders an increase and what prerequisites are needed to increase the cultivation. 
By taking this approach, the authors had the possibility to investigate and understand under what 
circumstances an increased cultivation of grain-legumes in Sweden can take place and be 
accelerated.  
 
2.3 Research design 
 
This study aims to explore and gain in depth understanding of a phenomenon within a particular 
context, i.e., under what circumstances transition to an increased cultivation of grain-legumes can 
take place and be accelerated in the context of the agricultural value chain of crop production that 
exists in the Swedish socio-technical system agro-food. Rashid et al. (2019) and Bell et al. (2019) 
describe that a qualitative case study design facilitates generation of in depth understanding of a 
specific issue due to the fact that a phenomenon is studied in a particular context. Hence, this study 
can be characterized as a case study design. Furthermore, Yin (2014) describes that the case study 
design is appropriate when the question “what” is to be answered and as this study aims to answer 
“under what circumstances […].”, a case study design was again appropriate to apply. Considering 
also the complexity of the phenomenon that was researched, the authors took an exploratory 
approach which is not uncommon when soughing for new insights and knowledge within complex 
phenomenon according to Yin (2003). The main objective of taking such an approach is then to 
contribute to theory, which the authors of this study pursued to do by relating the analyzed 
empirical data to previous theories that are included in the theoretical framework. In sum, based 
on the context and characteristics of the research, one could say that this explorative case study is 
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a case of how sustainability transitions can take place and be accelerated in the Swedish socio-
technical system agro-food.  
 
The qualitative case study research design was beneficial for this research since the design promotes 
comparison, evaluation and an in depth understanding of different aspects that are contributing to 
the complexity of increasing the grain-legume cultivation in Sweden (Rashid, et al., 2019). The data 
that contributed to the understanding of different aspects was gathered through different methods, 
which according to Creswell and Poth (2017) is important when conducting a real-life case-study. 
The information was however mainly gathered through unstructured interviews, which is a typical 
qualitative method due to its flexibility and ability to contribute to the finding of unexpected 
information (Blomkvist & Hallin, 2015; Creswell & Poth, 2017). The interviewed individuals were 
intentionally selected through the sampling method snowballing and chosen based on their role in 
the agricultural value chain of crop production in Sweden. To intentionally select the interviewees 
was the most appropriate strategy since the authors main objective when interviewing was to collect 
the greatest possible amount of information regarding the researched phenomenon (Rashid, et al., 
2019). According to Blomkvist and Hallin (2015) and Creswell and Poth (2017), a strong qualitative 
case study does not require a random or representative sample like a quantitative or experimental 
research for instance does.  
 
2.4 Data collection 
 
Three different types of data collection methods have been used to generate both primary and 
secondary data. Secondary data, which is data that already exist, was collected through literature 
reviews. Primary data, which comes directly from its source, was collected through interviews and 
webinars. The data collection of this study is presented in detail below.  
 
2.4.1 Literature review  
 
A literature review was first conducted during the pre-study phase, where the main objective was 
to understand what is already known in the field’s sustainability transitions and cultivation of grain-
legumes. This first literature review had a more unstructured character. By conducting this literature 
review, insights of current challenges and research gaps were discovered and the authors could 
thereafter position the study in a relevant context and formulate the aim and research questions of 
this research. Once the pre-study was done, the authors proceeded with a more structured literature 
review that went on throughout the whole research process which aimed at building the theoretical 
framework, support and provide insights for the research methodology as well as providing 
valuable information to the findings part. As described earlier in this part, since the data through 
literature review was collected in parallel with interviewing and attending webinars, the other 
methods had some influence on what literature was reviewed. The main literature reviewed, 
however, include literature of Sustainability Transitions, Socio-technical systems as well as literature 
of the framework Multi-Level Perspective on Sustainability Transitions. Moreover, literature 
concerning Swedish agriculture and specifically cultivation of grain-legumes was reviewed. This 
literature provided the authors with insights regarding Swedish agriculture in general as well as 
current cultivation methods of crops and especially grain-legumes.  
 
The literature review included literature comprised of scientific articles, books, reports and 
websites. The scientific articles were mainly searched for through databases accessible via the 
library of Uppsala University. The two databases that were used the most were “GreenFILE” and 
“ScienceDirect”. Some of the scientific articles were however also provided by the authors’ subject 
reader at the university and some were found by investigating the references in already found 
articles. Moreover, the literature that was comprised of books concerned only research 
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methodology. Literature derived from reports and websites were reviewed and used in this study 
due to interviewees urging/recommending the authors to review certain relevant literature. 
Regarding how the scientific articles used in this study were found was by using specific search 
combinations and search words in the mentioned databases. Along with many searches and a large 
number of articles read, the more specific the search words became and the more relevant articles 
were found. The articles used were chosen based on mainly two things, namely relevance and 
whether the articles had been peer-reviewed. Table 1 below shows a selection of the search 
combinations and search words used when searching for scientific articles. 
 

Table 1 Literature review 

Database Search word title Other keywords Peer 
review 

Number     
of hits 

Chosen    
articles 

 GreenFILE  Agriculture AND Sustainability  
Europe  

 Yes  4  1 

 GreenFILE  Agriculture Sweden OR Swedish AND Sustainability OR 
Sustainable  

 Yes  35  3+1 

 Science Direct Sustainability transitions AND 
legume OR grain-legume  

Agriculture OR agro-ecology OR agro-food OR agri-
food  

 Yes  1  1 

 Science Direct Legumes OR grain-legumes OR 
legume OR grain-legume  

Agriculture OR agro-ecology OR agro-food OR agri-
food AND Sweden OR Europe AND Sustainability  

 Yes  6  3 

 Science Direct Legumes OR grain-legumes OR 
legume OR grain-legume  

Swedish OR Sweden  Not all  102  4 

 Science Direct  Sustainability transition AND 
Agro-food OR Agriculture  

Multi-level perspective  Yes  7  3 

 Science Direct Sustainability transitions AND 
Agro-food OR Agriculture  

Crop OR Crops OR Crop rotation  Yes  3  1 

 GreenFILE Sustainability AND agri-food 
OR agro-food or agriculture  

Crop OR Crops OR Crop rotation  Yes  27  2 

 
2.4.2 Interviews 
 
The primary empirical data collected during this study was mainly collected through interviews, 
which is the most widely used method in qualitative research (Bryman & Bell, 2015). The interviews 
conducted were of unstructured character as there were no typical schedule or interview guide that 
retained a standardized structure of each interview (Bryman & Bell, 2015). Instead, the 
unstructured interview was used to promote an open conversation where the interviewees had the 
opportunity to contribute with as much information as possible based on their knowledge and 
experiences, which also was the main purpose of conducting unstructured interviews (Bryman & 
Bell, 2015). According to Bryman and Bell (2015), the flexible character of unstructured interviews 
encourages rambling or going off at tangents since it can provide the interviewer with an insight of 
what the interviewee sees as relevant and important to add to the conversation. By letting the 
interviewees ramble and taking off at tangents, the interviewers, i.e., the authors, received 
interesting and unexpected information that contributed to the study. Moreover, during the 
interviews, the authors asked follow-up questions starting with “Why?” and “How?” which allowed 
additional probing while increasing the interactivity of the conversations. This approach facilitated 
a collection of new in-depth data.  
 
To collect the greatest possible amount of information of the researched phenomenon, it was 
important to sample relevant actors and individuals within/or engaged somehow in the agricultural 
value chain of crop production. By “relevant” the authors mean individuals that possess knowledge 
and/or have experience of crops and specifically grain-legumes. In order to achieve this, by 
recommendation from the authors’ subject reader at the university, two initial interviews were 
conducted (in the end of the pre-study) with individuals assumed to have great knowledge of the 
value chain as well as input on who to interview. The outcome of these interviews was considered 
successful as the authors were provided with contact details to several relevant actors and 
individuals within the agricultural value chain of crop production. Thanks to this, the authors 
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managed to schedule interviews with some of the suggested persons and when talking to each of 
these persons, recommendations of other actors or individuals of interest for the research were 
either given or asked for. This way of sampling is according to Naderifar (2017) called snowballing 
and means by theory that already selected interviewees recruit or recommend future interviewees 
that they believe can contribute to valuable information. Since even the contact details of 
recommended individuals were provided during the interviews, snowballing was the most efficient 
sampling method to use in this research, especially since the authors in some cases had difficulties 
to get hold of or get access to these details. The snowballing continued until data was saturated. In 
total 12 persons, either representing a value adding actor or an actor not adding value but is 
somehow engaging in the agricultural value chain of crop production, were interviewed. Table 2 
below presents the conducted interviews, including date, duration, actor and role of actor.  
 
The interviewees were contacted through an e-mail that contained a short presentation of the study, 
a polite request for an interview and a suggestion of time and online- place for a meeting. The 
interviewees then had the opportunity to accept or deny the request, or to suggest a colleague or 
other actor/individual that was thought of as more knowledgeable and thus more suitable. When 
an interview was scheduled, the interviewees were asked for consent whether the interviewers, i.e., 
the authors, could record the interview or not. Bell et al. (2019) explain that consent is a vital 
requirement to eliminate any possible ethical issue and to establish trust between the interviewee 
and the interviewer, which increases the reliability of responses. A total of 10 out of 12 interviewees 
gave their consent and thus the conversations were recorded. The other two conversations, 
however, were not recorded but the interviewers took notes diligently during the conversation to 
remember what was said. Furthermore, due to the prevailing situation concerning Covid-19, all 
interview meetings were held online. When conducting the interviews online, two different online 
communication software were used, namely the video conferencing software Zoom and the video 
conferencing software Microsoft Teams. Bryman and Bell (2015) explain that interviews that are 
not held in-person can be hard to conduct and hard to interpret as the interviewer might not be 
able to observe the interviewee and can thus not interpret body language. Due to this, when 
conducting the interviews through video calls, the authors made sure cameras were turned on so 
that both the authors and interviewees could see each other during the whole interview.  
 

Table 2 Conducted interviews 

Date Organization Purpose of interview  Duration 
(min) 

09-Feb LRF – supportive organization of farmers Gain an overview of the current situation (Pre-study) 35 

03-Mar RISE Institute – research institute  Gain an overview from a scientists (Pre-study) 58 

04-Mar Farmer – agricultural producer Create understanding of cultivation/farming business from the 
perspective of a farmer who produces grain-legumes 72 

08-Mar Livsmedelsföretagen – supportive organization of 
food companies Gain an objective understanding of the agro-food sector 30 

08-Mar Farmer - agricultural producer Create understanding of cultivation/farming business from the 
perspective of a farmer who does not produce grain-legumes 56 

09-Mar LRF - supportive organization of farmers Understand possibilities and obstacles of cultivating grain-
legumes 40 

10-Mar RISE Institute - research institute Gain an understanding of the complexity of extracting proteins 58 

12-Mar Farmer - agricultural producer Create understanding of cultivation/farming business from the 
perspective of a farmer who does not produce grain-legumes 54 

15-Mar Axfoundation – non-profit sustainability 
organization  

Gain an understanding of possibilities and obstacles of 
producing plant-based foods  41 

23-Mar Lantmännen – agricultural cooperative Gain understanding of the value chain from the perspective of a 
large firm positioned in the middle of the value chain 46 

24-Mar RISE Institute - research institute Gain an understanding of the complexity of green proteins for 
human consumption 26 

08-Apr ICA Växa – initiative to drive food innovation in 
Sweden 

Gain an understanding of the market and food innovations 
from the perspective of actor closest to market 42 
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2.4.3 Webinars 
 
The primary empirical data was collected through, besides from interviews, the authors’ 
participation in webinars i.e., seminars conducted over the internet. The data collected through 
webinars have supplemented and strengthened the data collected from interviews, which according 
to Bryman and Bell (2015) can be characterized as triangulation. Triangulation means that more 
than one method or source of data was used in the study of a social phenomenon since it creates 
a valid and reliable way to gain understanding of a complex social reality (Bryman & Bell, 2015). 
Furthermore, the webinars were favorable to the study since different actors and individuals that 
somehow are engaged in the agricultural value chain of crop production presented their view on 
the grain-legume production in Sweden. They discussed, in different ways and from their point of 
view, what actions they think are taken, or must be taken, in favor of grain-legume cultivation, what 
they think hinders an increase and what prerequisites they think are needed to increase the 
cultivation of grain-legumes in Sweden. Moreover, the authors have engaged in a total of three 
webinars, as presented in Table 3, which all increased the understanding of reality and the current 
state of the problems within the field even further.  
 
The first webinar that the authors participated in, “a webinar regarding investments in the food 
chain”, was organized by LRF (Lantbrukarnas Riksförbund) in collaboration with ICA (leading 
retail company with a focus on food and health). During the webinar, an investor, an advisor within 
food tech, a business development manager, the co-founder of a business with focus on food-
innovation and sustainability, the CEO of LRF and the CEO of ICA presented and discussed their 
view on how Swedish producers should meet the increased demand for plant-based products. 
During their presentation, they brought up discussions regarding the actions different actors 
connected to the agricultural value chain of crop production should take to facilitate the change 
needed to meet this increased demand for more plant-based products.  
 
The second webinar was organized by Sweden Food Arena, an organization that interacts with 
actors in the food industry to facilitate collaboration on research and innovation for an innovative, 
sustainable, competitive and growing food sector. During the webinar, two researchers presented 
and discussed their report “Prerequisites for innovation in the plant-based value chain, a gap 
analysis”. The researchers presented their findings which included shortcomings in the Swedish 
food system and what accomplishments they think must be achieved in order for innovation to 
thrive in the plant-based value chain in Sweden. Lastly, in the third seminar “What can we learn from 
other countries when it comes to innovation in the food system?”, which was also organized by Sweden Food 
Arena, two business analysts presented their analysis of reports from Denmark, Finland, Ireland 
and the Netherlands. The analysts chose to investigate these specific countries due to their 
similarities to Sweden and they could from their investigation present how these countries work to 
stimulate innovation in their domestic food system, what makes them successful and how their 
work to stimulate innovation differentiate from the work made in the Swedish food system. 
 

Table 3 Information about attended webinars 

Date Organizer Title of webinar 

08-Mar LRF & ICA A webinar on investing in the food chain 

11-Mar Sweden Food Arena  Prerequisites for innovation in the plant-based value chain, a gap analysis 

23-Mar Sweden Food Arena  What can we learn from other countries about innovation in the food system 
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2.5 Data analysis 
 
The empirical data gathered from interviews have been analyzed through a thematic analysis which 
according to Bryman and Bell (2015) is one of most common methods for analyzing qualitative 
data. Using this method facilitated the process of identifying, analyzing and interpreting patterns 
or reoccurring themes in the collected data (Braun & Clarke, 2006). Thus, the thematic analysis 
allowed the authors to examine the perspectives of different interviewees, highlighting similarities 
and differences, and generate new and unexpected insights (Nowell, et al., 2017). Furthermore, in 
order to carry out the thematic analysis, Braun and Clarke (2006) suggest to follow six phases, 
namely, familiarizing yourself with your data, generating initial codes, searching for themes, 
reviewing themes, defining and naming themes and producing the report.  
 
Following these six phases, as suggested by Braun and Clarke (2006), the authors transcribed all 
the recorded interviews to enable a more thorough and repeated examination of what was said 
during the interviews. Thereafter, initial codes were developed through a coding process which 
Bryman and Bell (2015) state as one of the most central processes in qualitative data analysis. The 
authors also suggest that the coding process should be conducted as soon as possible and, thus, 
the coding process was conducted continuously during the study and as soon as an interview was 
transcribed (Bryman & Bell, 2015). When the coding process was finalized, the authors found 
themselves with a long list of codes which were combined and formed into a few overarching 
themes, as explained in the third phase. Moving on to the fourth phase, the overarching themes 
were reviewed and refined by removing themes that were e.g., vague or not supported by enough 
data, by putting together similar themes into one and by breaking down themes that were too big 
into smaller themes. When the authors were satisfied with the chosen themes, they were reviewed 
again, in a fifth phase, to ensure their relevance to the research questions and to the study as a 
whole. This phase produced the final themes which were labeled and used in the sixth and final 
phase, the production of the report. 
 
2.6 Research quality  
 
According to Yin (2003) and Blomkvist and Hallin (2015), the quality of an explorative qualitative 
case study can be measured based on its validity and reliability. Patel and Davidson (2011) describe 
that the two criteria are related to each other which means that a study must have both high validity 
and high reliability to achieve high quality. Hence, the quality of this report will be discussed and 
assessed in terms of both validity and reliability.  
 
2.6.1 Validity 
 
The validity of a study is determined based on how well a study examines the phenomenon that is 
intended to be examined and can be determined through the concepts internal validity and external 
validity (Blomkvist & Hallin, 2015; Bryman & Bell, 2015). Internal validity refers to whether there 
exist a causal relationships between findings and results and thus mainly regards the data analysis 
(Bryman & Bell, 2015; Gibbert, et al., 2008). The internal validity was ensured through data 
triangulation i.e., several methods and sources of information was used in the collection of data of 
the same topic to strengthen the findings (Bryman & Bell, 2015). Hence, the internal validity in this 
study can be considered high since the data was gathered through multiple methods, and also 
through interviewing multiple persons which enabled a cross-checking of the collected data. 
Furthermore, the persons that have been included in this study have not been selected randomly, 
but intentionally through the sampling method snowballing, and were chosen based on their role 
in the agricultural value chain of crop production in Sweden, which according to Cooper and 
Schindler (2014) strengthens the internal validity. Furthermore, the authors also describe that the 
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questions asked when collecting data should be the same at every interview occasion, however, the 
interviews in this study were of an unstructured character which is not optimal to ensure the 
internal validity (Cooper & Schindler, 2014). Although the internal validity might be considered 
deficient due to the unstructured character of the interviews, it was beneficial to the study since it 
provided the authors with an in depth understanding of different aspects that are contributing to 
the complexity of increasing the grain-legume cultivation in Sweden, based on the interviewees 
knowledge and perception.  
 
Moreover, the external validity of a study regards whether the results of the study can be generalized 
to not only in the setting in which they are studied but also in other settings (Gibbert, et al., 2008; 
Yin, 2014; Bryman & Bell, 2015). Yin (2014) describes that the external validity depends on the 
choice of research design and that the case study design has been criticized in regard to external 
validity. In accordance, Bryman and Bell (2015) explain that having a high degree of external validity 
can be problematic in qualitative studies in general, due to qualitative studies usually tending to use 
the case study design. Hence, one can argue that the external validity of this study is deficient due 
to it being characterized of a case study design. Since this study is investigating one value chain in 
one sector, which has its own characteristics, it might not be possible to generalize the result to 
other value chains in other sectors. However, according to Flyvberg (2006, p. 3), one of the five 
common misunderstandings about case-study research designs are that ”one cannot generalize from a 
single case, therefore the single case study cannot contribute to scientific development”. The author describes 
further that it is incorrect to assume that one cannot generalize from a case study design and that 
it is possible to gain new and versatile knowledge from a case study, regardless of whether the result 
can be generalized to other settings or not (Flyvberg, 2006). Therefore, although the results of the 
study might not be directly applicable to other settings, there might be new insights that other 
settings can learn from. 
 
2.6.2 Reliability 
 
According to Patel and Davidson (2011), reliability is a measure of how reliable the collected data 
is. The reliability of a study is thus determined based on whether the result will be the same if the 
study was to be conducted again (Bryman & Bell, 2015). Accordingly, Ellram and Tate (2015) 
explain that in order for a study to obtain a high reliability, it must be possible to perform the data 
collection process repeatedly and still obtain the same result. In order to achieve high reliability 
during the data collection process, two researchers have been present during all data collection 
occasions, which according to Yin (2014) increases the objectivity and thus also the reliability of 
the gathered data. Furthermore, in order to increase the reliability further, all steps during the data 
collection process have been documented carefully and described in as much detail as possible. All 
interviews were recorded and transcribed which increases the reliability due to the information 
from interviews being available to review again (Patel & Davidson, 2011). However, it is important 
to remember that it might be difficult to replicate this study and get the same result due to its 
qualitative character and the fact that the social setting that was studied, i.e., the agricultural value 
chain of crop production, will change over time (Bryman & Bell, 2015).  
 
2.7 Ethical considerations  
 
According to Yin (2018), it is important to consider different ethical concerns when conducting a 
study that involves human participants. Accordingly, Sanjari et al. (2014, p. 4) explain that 
researchers that conduct qualitative studies tend to face dilemmas such as “respect for privacy, 
establishment of honest and open interactions, and avoiding misrepresentation”. To deal with such concerns, 
Diener and Crandall (1978) address four important aspects to consider when conducting qualitative 
studies, namely: harm to participants, lack informed consent, invasion of privacy, and deception. 
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In this study, these four aspects have been carefully considered to ensure that the study has been 
conducted in an ethical manner.  
 
The first aspect, harm to participants, can according to Bryman and Bell (2015, p. 135) include 
“physical harm; harm to participants’ development or self-esteem; stress; harm to career prospects or future 
employment”. To avoid any kind of harm to the participants of this study, different kinds of measures 
have been carefully considered and taken. For instance, the questions during the interviews were 
asked about how the organization, of which the participant is a part of, work with or view the 
studied phenomenon, rather than about the participant's personal opinions about the studied 
phenomenon. In addition, all participants have been kept anonymous throughout the study. 
Furthermore, due to the prevailing situation regarding Covid-19, all interview meetings were held 
online to ensure that neither the participants nor the authors were at risk of becoming infected or 
passing on the infection.  
 
To also ensure that there is no lack of informed consent, Bryman and Bell (2015) explain that it is 
important to give as much information as possible about the study in order for the participant to 
be able to make an informed decision whether they want to participate in the study or not. 
Accordingly, Sanjari et al. (2014) specify that the most important information to distribute to the 
participants before they can decide whether they want to participate is to specify what kind of data 
will be collected and how that data will be used. To avoid any lack of informed consent, all 
participants were contacted through an e-mail that contained a short presentation of the study 
which included the reason for conducting the study, what information was expected to gain from 
the participant and how the information would be used in the study. The e-mail also included a 
polite request for an interview which the participant could accept or deny. When an interview was 
scheduled, the interviewees were asked for consent whether the interview could be recorded or 
not. Moreover, to further ensure that the participants understood what the study was about, the 
interviewers, i.e., the authors, started each interview with a presentation of themselves and the 
study, and thus gave the participant the opportunity to ask any questions. Hence, the relevant 
aspects of the study were communicated both in writing, prior to the interview, and verbally in the 
beginning of the interview.  
 
Furthermore, the aspect of invasion of privacy is linked to the aspect of informed consent due to 
it concerning confidentiality and anonymity (Bryman & Bell, 2015). The aspect of privacy was 
carefully considered when writing this thesis by making sure that no names of participants were 
mentioned and by ensuring that it is impossible to identify the participants. The final aspect 
concerns deception which regards whether the study is being presented accordingly to what it 
actually is (Bryman & Bell, 2015). To prevent any risk of deception, the authors have tried to be as 
transparent as possible when presenting the study. 
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3 Theoretical framework 

The following part has been built up to provide a theoretical framework to the research area, i.e., sustainability 
transitions within socio-technical systems, as well as to serve as a basis for the analysis of this study and thus contribute 
to answering the research questions.  
 
The theoretical framework first provides an introductory background and explanation of 
sustainability, transitions and socio-technical systems. Thereafter, the sustainability transitions 
framework, the Multi-Level Perspective is outlined. Theory of this prominent framework, used to 
analyze sustainability transitions, aims to later work as a basis for analyzing and discussing the 
collected empirical data and thus contribute to answering the research questions of the study. 
 
3.1 Introduction: Sustainability and Transitions 
 
Since its introduction at the end of 1990s, the research area of sustainability transitions has become 
a largely debated subject among researchers and the public, and the research area has evolved to 
serve as a bridge between scientific disciplines and grand societal challenges (Loorbach, et al., 2017). 
The area has emerged from the fact that our society is in need of a major transformation towards 
a more sustainable state, due to the environmental challenges that society is facing today (Köhler, 
et al., 2019). The term sustainability, used as a concept, originates from the Brundtland Report 
from 1987 (WCED, 1987; Kuhlman & Farrington, 2010). The authors of the report were 
concerned about how humanity could reconcile society’s development towards higher standards 
of living with limited natural resources and without environmental degradation (WCED, 1987; 
Kuhlman & Farrington, 2010). This concern led to the definition of sustainable development, i.e. 
“sustainable development is development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs”, a definition that was widely used for the next 25 years (WCED, 
1987, p. 41; Sachs, 2015). Sustainability has, since this definition in 1987, evolved and taken a more 
practical approach which is focusing less on intergenerational needs and more on the holistic 
approach linking economic development, social inclusion, and environmental sustainability as three 
equally important dimensions of sustainability that must be in harmony (Kuhlman & Farrington, 
2010; Sachs, 2015). Finally, when defining sustainability, it is of high importance to note that what 
is considered sustainable can be subject to interpretation and might change over time (Markard, et 
al., 2012). In this study, however, the main focus is put on the environmental aspect of 
sustainability. 
 
The second term transition refers in its literal sense to the process of change from one state to 
another, but in the context of sustainability transitions research, transition refers to the fundamental 
transformation of complex societal systems (Loorbach, et al., 2017). Thus, the two terms together, 
i.e. sustainability transition, is the process of radically transforming a complex societal system, from 
one system state towards a more sustainable system state (Grin, et al., 2010; Loorbach, et al., 2017). 
Sustainability transitions are increasingly used to refer to large-scale societal changes, deemed 
necessary to solve grand societal challenges that exist due to climate changes (Grin, et al., 2010; 
Loorbach, et al., 2017). Hence, sustainability transitions can be defined as “long-term, multi-dimensional 
and fundamental transformation processes through which established socio-technical systems shift to more sustainable 
modes of production and consumption” (Markard, et al., 2012, p. 956). Historically, research on 
sustainability transitions has tended to focus on the socio-technical systems of energy and 
transportation (Köhler, et al., 2019; El Bilali, 2019a). However, there has been a shift in the last 
couple of years which has resulted in a great expansion of sustainability transitions research, and 
the research area is now becoming increasingly global and covers wide range of sectors, domains, 
and societal issues (Köhler, et al., 2019). One system that has received more attention in the last 
years is the socio-technical system of food (El Bilali, 2020; Magrini, et al., 2016). El Bilali (2019a) 
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explains that sustainability transitions in the food system are necessary in order to secure a 
sustainable food and nutrition security while facing climate change, population growth, ecosystem 
degradation and increasing resource scarcity. 
 
3.2 Socio-technical systems  
 
The above description of sustainability transitions posits that socio-technical systems must change 
in order to become more sustainable. Society consists of a wide range of different socio-technical 
systems that together form societal functions such as transportation, food production, or energy 
supply (van Rijnsoever & Leendertse, 2020). A socio-technical system can be seen as a set of 
different interconnected elements, which for instance include actors (individuals, firms, 
organizations etc.), institutions (societal and technical norms, regulations, standards etc.), 
technologies, markets, user practices and cultural meanings, which together fulfil a societal need 
(Geels, 2002; Köhler, et al., 2019; Markard, et al., 2012). van Rijnsoever and Leendertse (2020) 
simplify this explanation of a socio-technical system by defining three basic interconnected 
elements that every socio-technical system consists of, namely: actors, institutions, and 
infrastructure. The actors of a socio-technical system exchange resources and form networks, such 
as supply chains, and together they develop and deliver products (van Rijnsoever & Leendertse, 
2020). Institutions are a set of formal or informal rules that influence and guide the actors’ 
behaviors, and the element of infrastructure consists of all the physical resources that are required 
in order for a specific socio-technical system to function properly (van Rijnsoever & Leendertse, 
2020). Given this description of a socio-technical system, it is important to include and consider 
different elements when studying a socio technical system (Köhler, et al., 2019; Frantzeskaki & 
Loorbach, 2010). Figure 4 illustrates the interconnected elements within a socio-technical system.  

 
Figure 4 Illustration of the interconnected elements within a socio-technical system 

The aim of a sustainability transition is to replace or radically change one well-established 
incumbent socio-technical system with an alternative, newly developed and more sustainable socio-
technical system (van Rijnsoever & Leendertse, 2020). How such a transition can come about is 
however difficult to say, as sustainability transitions are processes currently ongoing and it is 
therefore impossible to identify change processes that actually will lead to a radical change and be 
regarded as a transition (Darnhofer, 2014). This is underlined by researchers in the sustainability-
transitions field who argue that a transition of a socio-technical system can only be studied and/or 
analyzed in hindsight (Loorbach, et al., 2017). It is however also argued that research to some 
extent regarding emerging sustainability transitions can be facilitated by basing the research on 
results, in terms of underlying patterns and dynamics, from historical transitions (Loorbach, et al., 
2017). By basing the research on historical transitions, those change processes that may lead to 
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radical changes can possibly be identified (Loorbach, et al., 2017). The historical transition studies 
of socio-technical systems have resulted in the emergence of several theoretical frameworks that 
can be applied and facilitate research of emerging sustainability transitions and one such prominent 
framework is the Multi-Level Perspective (Loorbach, et al., 2017). Hence, that framework is further 
elaborated on and later used in the analysis of this report.  
 
3.3 Multi-Level Perspective on Sustainability Transitions 
 
Sustainability transitions research offers a range of theoretical frameworks and concepts that aim 
to facilitate the analysis of sustainability transitions in different socio-technical systems (Loorbach, 
et al., 2017). Among these, as mentioned above, one central framework is the Multi-Level 
Perspective (MLP) which can be used as an analytical tool to understand and analyze the 
complexities of a socio-technical system in regard to a sustainability transition (Geels, 2002; 
Loorbach, et al., 2017). The framework particularly facilitates addressing these complexities by 
describing the different forces involved in a transition and the inter-linkages that exist between 
them (Geels, 2002). This is presented and conceptualized in the MLP framework through a model 
that has three central ‘levels of structuration’, namely niche, regime and landscape (El Bilali, 2019b; 
Fünfschilling, 2014; Geels, 2005). The framework suggests that transitions occur through the 
interacting processes between the three levels and that the three levels must align for transitions to 
be successful (El Bilali, 2019b; Fünfschilling, 2014; Geels, 2005). A visualization of the three levels 
and their interactions is presented in Figure 5. 

 
Figure 5 A visualization of the MLP and its 'levels of structuration'. The visualization is inspired from van Rijnsoever and Leendertse  

(2020) and Geels and Schot (2007).  

3.3.1 Niche innovations 
 
The first level in the MLP framework is the concept of niches (Geels, 2002; Fünfschilling, 2014). 
Niches are spaces where radical innovations are created and can grow while being protected from 
the dominant and stable incumbent system (Smith, et al., 2010; Fünfschilling, 2014; Geels, 2002). 
According to Darnhofer (2014), actors at the local level are the ones creating these niches and they 
come about through for instance if a new technology is being invented or if a new market is being 
developed. The protection of such niche innovations occurs if there for instance exists a demand 
from consumers that only the niche innovation can meet, due to the demand possibly being very 
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specific (Darnhofer, 2014). Hence, consumers are willing to support niche innovations, i.e., support 
a new technology or a new market, as it can meet a certain demand (Darnhofer, 2014). In line with 
this, Geels (2005) explains that the niche innovations often develop due to the inability of the 
regime-level to solve an underlying problem or meet a certain demand. Moreover, Schot and Geels 
(2008) explain that niche innovations seldom match the existing regime in terms of appropriate 
infrastructure, aligning regulations or compatibility with consumer routines.  
 
The discrepancies and interactions between niches and socio-technical regimes contribute to a 
system of evolution, in which the dynamics between regime actors determine whether niche 
innovations, based on their suitability, manage to break through into the regime-level (Genus & 
Coles, 2008). What also determine and drive niche innovations to stabilize and possibly break 
through are several internal niche processes (Schot & Geels, 2008). These processes are formulated 
by Schot and Geels (2008) and include:  
 
(1) “The articulation of expectations and visions. Expectations are considered crucial for niche development because 
they provide direction to learning processes, attract attention, and legitimate (continuing) protection and nurturing. 
Expectations would contribute to successful niche building if expectations were made: (a) more robust (shared by 
more actors), (b) more specific (if expectations are too general they do not give guidance), and (c) have higher quality 
(the content of expectations is substantiated by ongoing projects)”. 
 
(2) “The building of social networks. This process is important to create a constituency behind the new technology, 
facilitate interactions between relevant stakeholders, and provide the necessary resources (money, people, expertise)”. 
 
(3) “Learning processes at multiple dimensions:  
(a) technical aspects and design specifications (b) market and user preferences (c) cultural and symbolic meaning (d) 
infrastructure and maintenance networks (e) industry and production networks (f) regulations and government policy 
(g) societal and environmental effects”. 
 
Except from these internal niche processes, the developments and breakthroughs of niche 
innovations also depend on external factors, such as gaps of opportunity, that emerge from 
dynamics in the landscape-level (Geels, 2005). The niche innovations that successfully break 
through into the regime-level diffuse and start competing with the incumbent actors in the regime 
and that is how a systemic transition takes off (Geels, 2005; Darnhofer, 2014). Van Rijnsoever and 
Leendertse (2020) and Köhler et al. (2019) point out the importance of niches to exist as radical 
changes in the socio-technical regime, towards a more sustainable state, would otherwise not be 
initiated. This, since it is the new entrants, i.e., pioneers and entrepreneurs, that have the ability to 
lay ground for, and to nurture, the development of new alternatives and solutions (van Rijnsoever 
& Leendertse, 2020; Köhler, et al., 2019).  
 
3.3.2 Socio-technical regime 
 
The second level in the MLP framework corresponds to the socio-technical regime which is one 
of the most central concepts within transition studies and refers to the dominant socio-technical 
system where incumbent actors are established (El Bilali, 2019b; Loorbach, et al., 2017). Unlike 
niches, the socio-technical regimes provide dynamic stability as the interconnected elements 
(actors, institutions, infrastructure) within the socio-technical system are structured by e.g., 
routines, beliefs, norms and rules which are embedded in the system (van Rijnsoever & Leendertse, 
2020; Darnhofer, 2014). According to Geels (2004), rules are often reproduced and thus contribute 
to deep structures within socio-technical systems and lay ground for the actions and paths taken 
within the socio-technical regime. The competencies, knowledges and skills within a socio-
technical system are also developed and formed around these deep structures, hence certain 
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competencies, knowledges and skills are constantly improving within the socio-technical regime, 
contributing to stability and lock-in (Geels, 2004). Moreover, lock-ins also emerge when the 
adoption of already established technologies provide positive outcomes and benefits for the users, 
such as increased returns or decreased production costs (Unruh, 2000; Klitkou, et al., 2015). As a 
result, established dominant technologies, or ways of working, have clear advantages over new 
entrants, not because they are necessarily better, but because they are used and diffused to a greater 
extent (Magrini, et al., 2016; Klitkou, et al., 2015). To acquire new knowledge and create 
competencies and skills is thus difficult and takes a lot of time and since learning processes build 
on existing knowledge, the process of learning contributes to path dependence (Geels, 2004).  
 
Along with the stability that the socio-technical regimes provide, transformational resistance also 
emerges and the socio-technical regimes therefore tend to only undergo predictable incremental 
changes rather than radical changes (Markard, et al., 2012; El Bilali, 2019b; Geels, 2010). Geels 
(2004) explains that the socio-technical regime will not steer actions or invest in radical innovations 
as long as the problems can be solved, or the customer demands can be met, within the existing 
regime. Furthermore, the actors and organizations that are well established in a socio-technical 
system, i.e., are part of a socio-technical regime, contribute to stability by being embedded in 
interdependent networks consisting of for instance suppliers, buyers, patterns of culture etc. (Geels, 
2004). In line with this, van Rijnsoever and Leendertse (2020) and Lachman (2013) explain that 
actors in a socio-technical regime rely on each other’s existence, as well as on a stable market 
demand, and they also co-evolve with each other. Lachman (2013) further describes that as long 
as the stable dynamics within the socio-technical regime is not affected by any external force, 
emerged from the landscape-level, or by any internal pressure, the alignment between the different 
elements in the system will grow even stronger and thus also create stronger path dependencies 
and lock-ins. This leads to socio-technical regimes tending to resist radical changes and only being 
capable of undergoing incremental changes (Lachman, 2013). Incremental changes are however 
not enough to fully solve the prevailing sustainability challenges in society, and it is therefore the 
socio-technical regimes that are the subject of transition and which the niches aim to replace 
(Loorbach, et al., 2017; Markard, et al., 2012; Lachman, 2013). 
 
The MLP framework thus suggests that for a successful sustainability transition to happen, a 
sustainability transition in the regime-level has to take place. For such a transition to come about, 
pressures from either the landscape-level or pressures from inside the socio-technical regime must 
occur and affect the socio-technical regime to such an extent that windows of opportunities are 
created (Geels, 2010). When this happens, niches are able to break through and if largely diffused, 
a new socio-technical regime may be created with new rules, dynamics and actors (Darnhofer, 
2014; Geels, 2010). The reason why external pressures emerge is usually because of persistent 
problems that the existing socio-technical regime is unable to solve (Darnhofer, 2014). The internal 
pressures often emerge due to conflicts of interest, tensions or disagreements between actors 
within the existing socio-technical regime which may cause cracks (Darnhofer, 2014). If a niche 
actor identifies this, it may serve as an opportunity to sympathize with existing regime actors, gain 
support and break through into the socio-technical regime-level.  
 
3.3.3 Socio-technical landscape 
 
The socio-technical landscape refers to the external environment i.e., the geographical context or 
society in which the socio-technical system functions (Wells & Lin, 2015; Geels, 2004). In the MLP 
framework, global and local trends as well as changes in the landscape are constantly influencing 
the regime and the niche level (Fünfschilling, 2014). Such trends and changes may for instance 
include economic growth, political coalitions, cultural and normative values, environmental 
problems and resource scarcities, i.e., trends and changes that are hard for the regime to manage 
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or control (Geels & Kemp, 2007). Genus and Coles (2008) further describe that pressures from 
the landscape, such as increased awareness of environmental changes and the need for 
environmentally friendly alternatives, will result in a destabilization of the regime's established ways 
of working. Hence, the pressures from the landscape level can become powerful enough to create 
tensions in the mainstream way of acting in the socio-technical system and thus create a window 
of opportunity for the niche to break through and thereby trigger a change in the structure of the 
regime (Fünfschilling, 2014; El Bilali, 2019b; Geels, 2020). If the trends and changes in the 
landscape are strong enough to enable niches to break through, there would be a demand for 
regime structures to be reproduced through innovation and the niche would have the possibility 
to compete with the existing regime (Geels & Schot, 2007; Geels, 2004). This could possibly lead 
to the creation of a new regime with new actors or rules (Geels, 2010; Markard & Truffer, 2008). 
However, if there are no pressures from the landscape level, the regime will remain stable and 
continue to change incrementally (Lachman, 2013).  
 
This above description of the landscape level emphasizes the importance of landscape pressures 
to exist in order to provide the niche level with opportunities to possibly manage to break through 
into the regime level. Furthermore, Geels and Schot (2007) describe that the timing of interactions 
between the three levels is a crucial factor to consider, since timing means different outcomes of 
the change path. The timing of landscape pressure and whether the niche at the same time can 
provide a sufficient solution is an essentially important match, as it directly impacts on the change 
path (Geels & Schot, 2007; Köhler, et al., 2019). If a niche novelty is in an early, and quite 
undeveloped, stage when a window of opportunity opens up, it will not be a threat towards an 
established regime, since it will be difficult for such an undeveloped niche to take advantage of the 
opportunity.  
 
3.3.4 Complexities and critique of the Multi-Level Perspective  
 
It is evident that a transition towards sustainable agriculture is required in order to meet the future 
challenges in the food system, for instance to secure sustainable food supply while facing climate 
changes (El Bilali, 2019a; Hargreaves, et al., 2013). It is also clear that transitioning a socio-technical 
system towards a more sustainable state is a complex procedure. Although the MLP framework is 
one of the most prominent frameworks within the field of sustainability transitions that deals with 
the complexities, the framework has received some critique. The critique regards for instance that 
the MLP framework tends to focus on market actors, while the influence and importance of civil 
society is being neglected (Isgren & Ness, 2017; Stahlbrand, 2016; Hargreaves, et al., 2013). These 
researchers are highlighting this critique in relation to their studies, focusing specifically on 
sustainability transitions in the agro-food sector, where the collective action by the civil society was 
found to be of great importance for transitioning. However, Geels (2010) does bring up three main 
complexities in his paper, that are in line with the critique, that he explains should be considered 
when studying sustainability transitions through the MLP framework.  
 
The first complexity regards the understanding of sustainability as a normative goal and a collective 
problem. Geels explains that this complexity comes from the fact that sustainability transitions “will 
be full of debates about the relative importance of various environmental problems, which entail deep-seated values 
and beliefs”, but also due to private actors not having clear incentives to transition towards 
sustainability. Therefore, public authorities and the civil society have a large role in sustainability 
transitions since their actions will change economic conditions of sustainability actions, and thus 
changes in consumer behaviors can lead to incentives for private actors to actively take part of, and 
drive, a sustainability transition. The second complexity regards the fact that historical transitions 
have been characterized by having one or two niche alternatives while, in contrast, current 
transitions are characterized by multiple niche innovation alternatives. This leads to multiple 
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pathways of transition to choose between, pathways that will influence and determine how the 
future systems will be organized. Hence, the different pathways must be carefully considered and 
evaluated based on for instance the different benefits and/or negative side-effects of each pathway. 
The question regarding who should make the choices must however also be included in the 
discussion. The great importance of legitimacy and public support must also be reflected upon. 
The third complexity emphasizes the fact that current environmental problems, such as climate 
change, decreased biodiversity and resource scarcity, are global problems and not directly visible 
or tangible, and the cause-effect chain is uncertain. Geels argues that mobilization of these 
problems is highly dependent on the degree to which social movements and public opinion are 
driven. Hence, social debates are of high importance in sustainability transitions. 
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4 Findings 

The following part presents first a historical background of the Swedish agriculture including a brief explanation of 
current Swedish crop cultivation. Thereafter a brief explanation of legumes and grain-legumes in particular is 
provided. This is then followed by the core focus of this part, which is a presentation of the findings found when 
conducting interviews and participating in seminars.  
 
4.1 Background Swedish agriculture 
 
The Swedish agriculture has gone through several phases characterized by radical changes and 
developments during the past hundred to hundred and twenty years. Saifi and Drake (2008) divide 
the whole 20th century into four such phases, each of which include several developments that have 
contributed to, and shaped, today´s agricultural system. The first phase, between year 1900 and 
1925, was at its beginning characterized by poor food- and living standards and in the pursuit of 
increased quality of life, developments of the agricultural system were needed. A combination of 
law changes, financial support for small family farms as well as establishments of several assisting 
associations contributed to possibilities to develop the farming system and thus increase the food 
production. Except from creating a functioning infrastructure, including farming, processing of 
food, marketing and purchasing, education was made available to drive development. The 
integration of rural and urban activities, set up by agricultural societies and local farmers’ 
organizations, gave efficient results in terms of fast developments which contributed to important 
improvements at the farmer level, such as improved soil preparation and manure management, 
animal and seed breeding as well as better farming equipment. Further, even though chemical 
fertilizers had already been invented, the cultivation system was based upon developed agro-
ecological methods and principles, such as crop rotations and crop fertilization by barn manure. 
Since agriculture was operated on a rural-urban level, with most crops processed and consumed 
locally, the authors believe one can argue that both the surrounding ecological and socioeconomic 
systems grew healthier and stronger during this period.  
 
Stepping into the second phase, between year 1925 and 1950, Saifi and Drake (2008) describe that 
the developments in the agricultural field were mostly centralized around motorized technology, 
i.e., fossil fuel driven mechanization such as tractors. This development could replace manual- and 
horse work to some extent and thus increase the productivity. During this period, the usage of 
chemical fertilizers and biocides also increased substantially. However, the life of farming was still 
tough, and it was difficult to attract people to work in the agricultural sector, especially since the 
fast growing industrial, service and trade sectors could offer better wages while doing easier work. 
A combination of decreasing work force, heavy loans and food prices not being high enough 
contributed to unsustainable economic situations for the farmers and thus forced some to give up 
their farms. Farmers leaving agriculture was of course not beneficial for society as a whole and 
therefore an agricultural policy, and ultimately a corporate agency, was established to provide 
support for the farmers and their business. The people who managed to stay and continue with 
farming from year 1950 an onwards got to experience a very exciting period. The third phase 
between year 1950 and 1975 was according to Saifi and Drake (2008) the period of industrialization 
and due to scientific findings, agricultural methods could become more efficient. Through for 
instance an intensified crop breeding, an intensified usage of mineral fertilizers as well as synthetic 
biocides, increased crop yields were possible and huge surpluses of cereals started to be sold on 
the global market. Also, due to further developments within motorized technology, more tractors, 
combine harvesters and larger and better milking machines were now used to a much greater extent 
which increased the overall productivity.  
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Saifi and Drake (2008) continue to explain that it was however during this third phase that farmers 
stopped managing both cultivation of crops and animal production which contributed to 
agriculture becoming more and more dependent upon inputs (biocides, mineral fertilizers, fossil 
fuels) that were not locally produced. Except from crop cultivation decoupling from animal 
production, farmers also to a large extent quit using the ecological method of crop rotation. Hence, 
the strong coevolutionary development of the agricultural system and the ecological system had 
now, due to industrialization, been weakened and turned into systems with decreased 
interconnectedness as well as decreased interaction. It was however far from only the farmers who 
had driven this development, the state and the CAP (Common Agricultural Policy) of the European 
Union strongly influenced the direction of the development by deciding on several objectives, 
principles, policies and regulations (Emmerson, et al., 2016). The increased specialization and 
intensification of farming that this development had resulted in, did however not come without 
costs. In the later stage of the third phase and in the beginning of the fourth phase, around year 
1975, it became clearer, due to measurements that earlier had started to be taken, that the current 
agricultural system with large usage of input chemicals was negatively affecting the environment 
(Saifi & Drake, 2008). The agro-environmental issues were acknowledged and communicated 
among the greater public during the 1980s and in the end of the decade, a new general policy 
objective was established which included reduction of harmful practices, such as nitrogen/fertilizer 
management, that directly had negative impacts on the environment (Saifi & Drake, 2008).  
 
Along with an increased awareness about agricultural sustainability, the usage of industrial nitrogen, 
biocides and phosphorous became more optimized and thus decreased during the fourth phase 
(Saifi & Drake, 2008). Before year 2000, ecological agriculture had also been introduced and when 
stepping into the new millennium, ecological agriculture constituted of around 10% of the total 
arable land in Sweden (Saifi & Drake, 2008). As of 2019, that percentage had doubled to 20% 
(Jordbruksverket, 2020). In general, however, ecological cultivation does not provide as great crop 
yields as the conventional cultivation does (Lantmännen, 2021). Hence, the majority of Sweden´s 
crop production is still intensified and highly specialized and heavily dependent upon input 
materials to provide great crop yields. The dominating species that are cultivated in Sweden are 
cereals and of all crops that are grown on Swedish cropland, 70% are used to feed animals (Röös, 
et al., 2018). In Sweden, our main protein intake comes from meat (28%), dairy (25%) and cereals 
(21%) which are higher intakes than the global average (Röös, et al., 2018). The production of meat 
and dairy products is very resource demanding, as it for instance requires about 5,6 kilos of cereals 
to produce 1 kilo of bone-free pork (Röös, et al., 2018). The high intake and the massive production 
of meat thus negatively affect our planet (Röös, et al., 2018). The realization that our high intake 
of meat and dairy products is neither sustainable from a health perspective nor from an 
environmental perspective has contributed to people questioning today´s diet in the western world 
(Röös, et al., 2018). As a response to this, many researchers have, and are, investigating what the 
most sustainable diet would be and the current answer partly refers to an increased intake of protein 
via plant-based food such as grain-legumes (Westhoek, et al., 2014; Stagnari, et al., 2017; Rodriguez, 
et al., 2020; Tidåker, et al., 2021).  
 
4.2 Legumes 
 
Legumes are one of a wide range of plants included in the Fabaceae plant family and consist of 
crops grown for seed, fresh vegetables and livestock forage (Röös, et al., 2018). Dry peas, lentils 
and dry beans are examples of crops grown for seed and green peas and green beans are examples 
of legumes that refer to fresh vegetables (Röös, et al., 2018). In the livestock forage category, clover 
and alfalfa are two examples of legumes (Röös, et al., 2018). The cultivation of these three 
categories together account for only about 2% of the total crop cultivation in Sweden 
(Jordbruksverket, 2020). The first category of legumes is usually referred to as grain-legumes, i.e., 
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legumes that are grown for their edible seeds and which are harvested mature and dried before 
being sold, and account for about 93% of the total legume cultivation in Sweden (Östberg, 2019). 
The grain-legume category is thus the category of focus in this research. That being said, grain-
legumes are rich in protein, carbohydrates, vitamins and minerals and are therefore a great source 
of food (Röös, et al., 2018). However, according to Tidåker et al. (2021) statistics shared from 2019 
showed that of all grain-legumes produced in Sweden year 2019, more than 80% ended up as 
animal feed, while around only 3% was used as food and the rest exported and consumed by other 
countries. One could, based on this, assume that there is no demand for plant-based protein in 
Sweden, but that is according to Tidåker et al. (2021) not the case. The authors explain that the 
demand for protein-rich plant-based products in recent years has steadily increased, but most of 
today´s demand is met by imports. A categorization of legumes is presented in Figure 6. 
 

 
Figure 6 Categorization of legumes 

As mentioned above, cultivation of legumes account for approximately 2% of the total crop 
cultivation in Sweden and of these 2%, grain-legumes account for the largest share 
(Jordbruksverket, 2020). According to Jordbruksverket (2020), the grain-legumes peas (yellow) and 
field beans are the grain-legumes grown to the largest extent in Sweden. Except from having a high 
nutritional value, grain-legumes also have the unique ability to “form root nodule symbioses with N2-
fixing bacteria” which is a process called biological nitrogen fixation (BNF) (Röös, et al., 2018; 
Adams, et al., 2018). In the context of cultivating grain-legumes, this means that these species are 
able to fix their own nitrogen and thus do not need nitrogen fertilizers (Röös, et al., 2018). This 
process further contributes to environmental advantages as residues in the soil of nitrogen from 
BNF also may serve the next crop to be cultivated and the usage of nitrogen fertilizers can thus be 
reduced (Zander, et al., 2016). To what extent the next crop can be served depends however on 
the grain-legume species and its produced volume of fixed nitrogen, the subsequent plant species 
and the conditions of the surrounding environment (Stagnari, et al., 2017; Zander, et al., 2016). In 
average however, Rodriguez et al. (2020) argue that grain-legume crops may serve subsequent 
cereals to a degree where cereal yields increase by 29%. Röös et al. (2018) further highlight field 
experiments that have shown possibilities to reduce the nitrogen fertilizer input by 20-35 kg 
nitrogen per hectare for cereals, when using grain-legumes as break-crop, and still receive the same 
yield levels.  
 
Moreover, grain-legumes have the capability to contribute to several ecosystem advantages such as 
biomass production, pollination, carbon sequestration, enhanced soil structure as well as pest and 
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weed control (Rodriguez, et al., 2020; Zander, et al., 2016; Squire, et al., 2019). Considering all the 
described advantages of cultivating grain-legumes, one may wonder why the cultivation percentage 
is so low. One main reason has to do with a widespread lock-in around cereal-based cropping 
systems which prevents the cultivation of grain-legumes to expand (Squire, et al., 2019). Grain-
legumes also have a history of being problematic in terms of yield variability and difficulties of 
controlling weeds and pests (Squire, et al., 2019). Reckling et al. (2016) further mention aspects 
such as low and unclear policy support, difficulties to foresee long-term benefits as well as low 
gross margins combined with unstable yields as reasons why grain-legumes are not grown to a 
larger extent by farmers. 
 
4.3 Data collection findings  
 
Following is a presentation of the core findings from the interviews and the webinars. The 
interviews that were held had the character of an open conversation to give room for the 
interviewees to share as much information as possible based on the interviewees knowledge, 
experiences and perception of the current cultivation and consumption of grain-legumes in 
Sweden. The aim was thus to gain understanding of what opportunities and/or obstacles exist in 
the agricultural value chain of crop production, specifically focusing on grain-legumes. 
Furthermore, the purpose of the authors’ participation in webinars was mainly to gather 
information that support the data gathered from interviews. 
 
The core findings are based on the results from the thematic data analysis. The analysis revealed 
recurring information that has been divided into 18 sub-themes, which later were categorized into 
a total of seven main themes. These seven identified main themes Market, Value chain processes, 
Cultivation, Finance, Risk-taking and responsibility, Knowledge and education and Cooperation are presented 
by providing a brief description of what was discussed during the interviews and by providing a 
table that summarizes the codes (associated to what was said and by which interviewee), sub-
themes and themes. 
 
4.3.1 Market 
 
The first theme, named market, presented in Table 4 below, reflects the current market status in 
terms of consumer demand and the inability of the Swedish agricultural value chain of crop 
production to meet the demand. It became obvious relatively early when interviewing that there is 
a clear and constantly increasing demand for plant-based foods, i.e., foods consisting of proteins 
extracted from for instance grain-legumes. There is also a clear and increasing demand for more 
Swedish-grown foods in general which indicates on a positive trend. The main reasons for the 
increasing demand of plant-based and Swedish-grown foods have to do with an increased 
awareness of the positive health effects of a greener diet as well as an increased awareness of the 
sustainability benefits that comes with both locally grown foods and an increased consumption of 
plant-based foods. In the pursuit of meeting this increasing consumer demand, several interviewees 
mentioned how very important it is to produce and offer quality products that correspond to the 
consumer preferences in terms of attractive product attributes. This is especially important when 
aiming at changing the consumption behavior among the larger consumer group. The interviewees 
specifically highlighted a need for good meat substitute.  
 
Today, however, the described consumer demand is mostly met by imports as Sweden lacks several 
important actors/processing capabilities in the current agricultural value chain of crop production. 
This is further described in the following theme “Value chain processes”. Regardless of this fact, some 
interviewed actors also explained that the signals from the market are not strong enough to neither 
initiate investments in favor of plant-based foods in Sweden, nor for the producers to react and 
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feel secure in the decision of cultivating more grain-legumes. Thus, it seems like there is a 
discrepancy between the demand and supply side in Sweden. This discrepancy results in large 
amounts of plant-based foods, or ingredients for plant-based foods, being imported from other 
countries. Hence, the increased demand does currently not contribute to an increased cultivation 
of grain-legumes in Sweden.  
 

Table 4 Presentation of the recurring codes in the theme Market 

Interviewee Code Sub-Theme Theme 

1 Lack of products on the market  

Discrepancy 
supply and 

demand 

Market 

1 Demand and production not synchronized  

2 Discrepancy producer and market demand 

3 Meat substitutes needed 

1 Market of green proteins, new and undeveloped 

3 Consumer expectations do not correspond to reality 
4 Swedish meat substitutes demanded, currently not met 

1 Two trends, more plant-based and more Swedish-grown 

Demand 

3 Product attributes that attract the larger consumer group 

3 Sustainable and Swedish-grown products wanted 

3 Awareness of health and sustainability among consumers 

6 Increased awareness of health benefits of a green diet 
6 Clear demands greatly impact supply  

3 Signals from market are important 

Supply  

2 Short-term market signals, problematic for the value chain 
6 Initiating large investments difficult for producer when market is unclear 
5 Unclear signals create uncertainties throughout the value chain 
5 To increase consumption of plant-based, consumer preferences cannot be ignored 
5 Risky to produce products not appreciated  
7 Difficult for producer to react if market signals are not strong 
6 Produce substitutes as a transition period 

 

 
4.3.2 Value chain processes 
 
As mentioned above, Sweden currently lacks several important actors/processing capabilities in 
the current agricultural value chain of crop production. Due to this being mentioned, in one way 
or another, by many of the interviewees, value chain processes are of focus in the second theme, 
please see Table 5 below. What was understood from the interviewees is that the first actor and 
processing capability Sweden is lacking is the capability of providing Swedish plant-based food 
producers with extracted proteins from grain-legumes. The technology used to extract protein is 
called extrusion and several interviewees described that this technology is used to produce for 
instance meat substitutes based on pea-protein. Through this extrusion process, proteins are 
extruded and later combined with other ingredients that together make up a product ready to 
consume. Since there is currently no actor in Sweden that can provide plant-based food producers 
with this extruded protein, the producers must import it from other countries. The imported 
extruded grain-legume proteins are thus also extruded from grain-legumes cultivated in other 
countries. The second actor and processing capability Sweden is lacking is the one that can receive, 
sort, peel and pack grain-legumes for human consumption. One of the interviewees, who recently 
went through a difficult process with the aim to create a sustainable plant-based meat substitute, 
stated the following:  
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“We had to adapt our product development and our process to existing infrastructure because we did not want it to 
turn out like it does in many cases, that you either buy your ingredients from a port in Rotterdam, or that you have 

Swedish raw materials that you then ship to Italy, preferably, to get them sorted, cleaned and packed” 
 
In other words, it is currently close to impossible to develop and produce plant-based products 
without importing ingredients from other countries, or not having to ship Swedish raw materials 
(grain-legumes) to other countries for processing (sorting, cleaning, packing) and then have them 
shipped back. By lacking these value chain processes, a lot of plant-based foods and ingredients 
are imported and the supply is thus dependent on other countries. By extension, this of course 
greatly impacts the amount of grain-legumes cultivated for human consumption in Sweden. One 
interviewee stated the following regarding the matter:  
 
" I do not think that it is a problem for farmers to cultivate more grain-legumes, I think the problem is that they 

don´t know what to do with it afterwards” 
 
Since the above described processes are lacking, the demand for Swedish grain-legumes for human 
consumption is quite low. The interviewees explained that even if producers would want to increase 
their cultivation of grain-legumes, it does not exist many actors with a delivery point for grain-
legumes for human consumption. The producers must thus transport their harvests very far, or 
decide not to grow grain-legumes for human consumption. It was also explained that the existing 
actors do not want to receive small or medium-sized volumes of grain-legumes, which reduces the 
possibility to test and cultivate a grain-legume crop on a smaller scale. When discussing what 
prerequisites must fall into place, regarding value-chain processes, in order to successfully meet the 
market demand and increase the Swedish cultivation of grain-legumes for human consumption, 
the majority of the interviewees mentioned extended processing steps, i.e., actors that can invest 
in – and start factories with required equipment/machinery and manage and process grain-legumes 
in one way or another. What is important to considered when/if initiating such factories, according 
to several interviewees, is that everyone in the chain can take part of it, independently of production 
volumes or size of company. For instance, startups or companies with new ideas that can bring the 
development of plant-based foods forward, must have equal opportunities to take part of the value 
adding processes as the big and well-established actors.  
 

Table 5 Presentation of the recurring codes in the theme Value chain processes 

Interviewee Code Sub-Theme Theme 

1 There is currently a lack of value adding processes 

Value adding 
processes 

lacking 

Value chain 
processes  

1 Value adding processing are not available on the Swedish market 
3 Lack of actors that sort or peel legumes 
3 Processes in the chain between producer and consumer are missing 
7 No factories in Sweden can produce the raw product for substitutes 
6 In Sweden, we have no technology to extract protein from peas or beans 
4 The step between producer and consumer is missing, hinders development 
7 There are no actors who take care of medium-sized volumes from the producer 
4 Actor to receive and extract protein missing 
2 Negatively affects the entire chain 

Consequence of 
processes 

lacking 

1 A lot of products are imported due to lack of processing in Sweden  
5 Without processing steps, dependent on other countries 
3 Very difficult to keep all value-adding processes within Sweden 
2 Limits the product development of meat substitutes 
4 Lack of processing in Sweden leads to increased imports 
4 Due to difficulties buying all components domestically, imports needed 
5 Lack of processing actors hinders the development  
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5 Increases transport which effects on the environment 
5 All extracted protein for plant-based products is made in other countries 
5 Imports raw materials from the USA or Europe 
7 Large and expensive machines in the processing steps 

Prerequisites 

1 A processing stage that everyone in the chain can take part of 
5 Setting up processing steps requires large volumes 
5 Setting up processing steps requires a lot of knowledge 
3 Reviewed hygiene requirements for human food consumption 
7 Expensive processes that require large volumes 
5 Lack of processing actors hinders the development  

 
Regardless of today´s missing processing steps, when it comes to producing grain-legumes for 
human consumption in the agricultural value chain of crop production, other current value-adding 
steps or impacting factors in the value chain were considered important to investigate and reflect 
upon. This in order to understand what else opportunities and/or obstacles currently exist in regard 
to an increased cultivation of grain-legumes in Sweden. Thus, the following theme revolves around 
cultivation of grain-legumes in Sweden and the later themes focus on impacting factors that most 
interviewees consider are crucial for the development in Sweden. 
   
4.3.3 Cultivation 
 
The data analysis revealed that the process of cultivating grain-legumes is somewhat complex and 
that there are several factors that affect the producer’s choice of what crops to produce. Therefore, 
cultivation is what the third theme revolves around, as is apparent from Table 6 below. The most 
recurring mentioned factor that affects the producer's choice of which crops to grow is the financial 
factor, i.e., how much the producer gets paid for different crops. Today, the producers do not get 
paid enough for grain-legumes, which result in them only using grain-legumes as a break crop and 
focus on growing crops that are more profitable, like cereals for instance. Moreover, growing grain-
legumes require taking into account potential crop diseases and considering what crop rotation is 
the most optimal for the specific geographical growing area (generally not more often than every 
eight years). As long as the producer possesses this knowledge, growing the most common grain-
legumes is not problematic and can today provide great harvests, but the historically known 
difficulties of cultivating grain-legumes still creates some resistance among producers. To 
overcome resistance and increase the cultivation, increased knowledge and appealing prices for 
grain-legumes along with examples of success are factors that seems to be needed. The positive 
effects of having some grain-legume or other legume as a break crop was however something most 
interviewees mentioned and were aware of.  
 
However, when discussing other grain-legume species than the currently most grown, the climate 
aspect was mentioned as an obstacle for increased cultivation of grain-legumes in Sweden. In order 
to increase the cultivation of other species, research and plant breeding were aspects frequently 
mentioned among the interviewees. The popular soybean (which is by definition not a grain-legume 
since their seed is not dry, but which grows agronomically like grain-legumes) can possibly be able 
to be grown in Sweden in the future thanks to research and plant breeding. Enabling cultivation of 
soybeans in Sweden would be beneficial as it would reduce the imported amounts of soybeans for 
animal feed and reduce the risk of consuming plant-based foods consisting of soybeans grown in 
unsustainable ways. By also focusing on adapting the properties of other grain-legumes to the 
Swedish climate through plant breeding could both increase the overall cultivation of grain-legumes 
in Sweden and contribute to less pesticides required in the cultivation process.  
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Table 6 Presentation of the recurring codes in the theme Cultivation 

Interviewee Code Sub-Theme Theme 

6 Research has contributed to a more efficient cultivation of field beans  

Success factors 

Cultivation 

8 Plant breeding can lead to less pesticides being required 
3 Adapt legume properties to Sweden's climate through plant breeding 

3 More plant breeding is needed to see what can be done 
2 It may be possible to grow soybean in Sweden in the future 

2 Plant breeding can increase legume seed harvests, which can increase exports 
8 Legumes are beneficial for subsequent crop 
8 Plant breeding turned peas into a more stable and easy grown crop 
8 Plant breeding on soybeans needed to enable cultivation in Sweden 
6 Generally one cannot grow legumes more often than every eight years 

Obstacles 

9 Price for legumes too low to maximize production 
9 Risk of increased weeds if no optimal crop rotation 
8 The development of soybean cultivation in Sweden has stopped 
2 Growing something relatively new to a greater extent requires research 
1 To change cultivation system requires time and effort 
7 Currently importing a lot of soybean 
3 Producer needs assurance of successful harvests to change cultivation system 
6 Cultivation of protein crops requires higher risk and greater efforts 
2 It is important to take into account crop diseases in the crop rotation 
2 Legume cultivation technically difficult due to climate 
8 Legumes, such as beans, difficult to grow in Swedish climate 

 
4.3.4 Finance 
 
The financial-factor, in relation to the whole value chain, and its effects on the grain-legume 
cultivation was discussed a lot by the interviewees, please see Table 7 below. It was clear that it is 
two major things that are currently affecting the development within the value chain and these are 
lack of investments and financial incentives. Several interviewees, as well as industry representatives 
presenting during the webinars, explained that the whole Swedish food system is in need of large 
investments in terms of innovation and sustainability. Much of the investments should specifically 
be directed towards the part of the industry where the production of sustainable foods, such as 
plant-based foods consisting of grain-legumes, are in focus. A clear advantage, in terms of both 
sustainability and money savings, that would come about as an example if investments would 
indirectly contribute to an increased cultivation of grain-legumes, is a decreased usage of synthetic 
fertilizers. Less synthetic fertilizers would thus also leak out to the sea, which in turn would lead to 
less money being required to save the Baltic Sea from being completely contaminated. One 
interviewee pointed this out by saying: 
 

“If we look at the system as a whole, we do not have to spend billions and billions of money on the Baltic Sea, 
which right now is completely overfed and has a dead seabed. You see, everything is connected” 

 
Furthermore, when discussing that investments are needed, the interviewees specifically 
highlighted the need for investing in the value chain processes that are currently absent in Sweden. 
As explained in one of the previous themes, there is for instance a lack of actors/factories capable 
of extracting proteins from grain-legumes and in order to establish such factories, large investments 
are required. Such investments however require financial incentives and investment securities in 
terms of a production volume big enough to eventually pay back the investments. It is mentioned 
that these requirements are difficult to meet today which means that it is a great risk to invest in 
this kind of business. To drive development however, it is according to the interviewees inevitable 
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not to take risks, the question is only who/whom should be the one/ones taking the risks. This is 
further discussed in the next theme “Risk-taking and Responsibility”.  
 
Except from bringing up the financial incentives related to initiating factories, the importance of 
financial incentives for producers to grow grain-legumes was also discussed by many of the 
interviewees. At the producer level, the current price paid for grain-legumes in general is low, which 
means barely any profit. Hence, the producers have no financial incentive to increase their 
cultivation of grain-legumes. The interviewees described that the low price partly has to do with 
the fact that most of what is grown today is used to feed animals. In addition, soybeans are 
imported to Sweden and preferred to feed animals with which affects the demand and price of the 
Swedish grown grain-legumes. In sum, without an increased price for grain-legumes, it is not likely 
that the cultivation of grain-legumes in Sweden will increase. One of the interviewees pointed out 
also that the producer always will consider if the money is worth the effort that comes with 
cultivating different kinds of crops. Cultivating and harvesting grain-legumes require for instance 
a bit more effort than cultivating cereals, but as long as the price is appealing enough, the producer 
will be willing to produce it, indicating that the financial incentive is the decisive parameter at 
producer-level. The interviewee stated the following: 
 

“It gets sticky and filthy, the combine gets dirty, there are problems in the dryer, it molds. Yes, there is a much 
greater risk of dealing with a protein crop than with a cereal crop” […] “but the problem is that the price for 

beans and peas is too low in relation to the effort, but if the price would increase for a pea or a bean, the farmer 
would at least grow grain-legumes on 12.5% of the arable land” 

 
Based on the above described current situation, it would be beneficial if the demand for Swedish 
grain-legumes for human consumption would increase. It was understood from the interviewees 
that such a scenario most likely would increase the value of grain-legumes and thus positively affect 
the price. In turn, more producers would be interested in growing more grain-legumes. However, 
what must also be included in this discussion is the willingness from the consumer side to pay a 
decent price for grain-legumes and plant-based products consisting of grain-legumes. According 
to some of the interviewees, willingness from the consumer side to pay for such products could in 
a future scenario be reached by creating and communicating added values such as health and 
environmental advantages of consuming plant-based products consisting of raw-materials mainly 
grown or produced in Sweden (this of course is dependent on whether Sweden will be able to fill 
the gap of value-adding processes). One of the interviewees highlighted that the price must 
however regardless still be reasonable for the larger consumer group and also for the public sector, 
otherwise a behavioral change regarding food consumption on a population-level will be hard to 
reach.  
 

Table 7 Presentation of the recurring codes in the theme Finance 

Interviewee Code Sub-
Theme Theme 

1 The Swedish food system needs investments 

Investments in 
the system as a 

whole 
Finance  

1 Investments are required for joint profits 
3 The food chain requires large investments in order for it to be more innovative 
3 Investments need to be directed in a more sustainable direction 
5 Clear financial incentives are required for investments 
5 Sustainable economy from the start when investing in food chain, difficult 
3 Less fertilizers, less money needed to save the Baltic Sea - Profit for system 
3 A facility where you can extract protein from legumes might cost 50 million kr Investments in 

value adding 
processes 

4 Production volume must correspond to the investments needed  
5 Clear financial incentives are required for investments 
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5 There is no investment security  
7 Production site requires about 100 million kr in investments 
5 To build large factories might not be the only option 
7 Strong economic incentives required due to the risk of cultivating new crops 

Financial 
incentives 
producer 

9 Money controls what is grown 
8 Price is important for producers, with a higher price more legumes will be grown 
8 Profitability bad at farm level, producer need demand security 
2 Today no profit margin on legumes because it all goes to animal feed 
2 The producer needs more money for the legume for them to want to change 
2 More producers want to grow legumes if the financial incentives exist 
8 Producer gets paid too little, not worth growing legumes 
6 Price of legumes too low in relation to the effort 
6 The price determines what the producer grows 
9 Takes time to test what is best economically for the producer 
5 Difficulties for the public sector to afford to buy plant-based food  

Price to 
consumer 5 Added value in terms of health and environmental benefits 

1 Create willingness to pay for health and environmental benefits 
 

 
4.3.5 Risk-taking and responsibility 
 
The next theme and impacting factor, presented in Table 8 below, regards risk-taking and 
responsibility in relation to the agricultural value chain of crop production. When interviewing and 
trying to understand factors impacting the cultivation of grain-legumes, several interviewees 
brought up and discussed around risk-taking and responsibility. First of all, it was mentioned 
several times that the producer often ends up with the risk-taking and the burden of innovation 
during the process of development. As previously presented, producers need financial incentives 
in terms of better prices to grow more grain-legumes and that the price is likely to increase with an 
increased human consumption of grain-legumes. It has also been mentioned that the signals from 
the market are currently not strong enough in order for the producers to react and feel secure in 
the decision of cultivating more grain-legumes. Still, it seems like some other actors down the value 
chain expect the producer to change its cultivating system based on a current market trend, without 
getting any promises that what later is harvested will be sold for a reasonable price. Furthermore, 
the interviewees mentioned several times that the big actors closest to the market, i.e. grocery 
stores, have a position of power since they can decide what products to promote to consumers. 
Thus, these actors can to some extent impact the demand and the signals that affect the entire 
value chain. Hence, the actors closest to the market may also contribute to the risk being placed 
on the producer, but are themselves not in a very risky position in comparison. In relation to this, 
however, there seems to be a common understanding throughout the whole value chain that part 
of the solution for this is shared risk-taking and usage of contracts. One interviewee stated:  
 
“You cannot push all the risks down to the farmer by saying: "grow this and we'll see if we buy it from you later", 
it does not work and I think the solution would be to work with contracts and thus shared risk-taking. I think 

shared risk-taking is very important, especially in development” 
 
Secondly, the theme of risk-taking and responsibility also regards the question of who should, or 
who is willing to, take the risk and/or be responsible of initiating value adding processes in the 
value chain. Initiating or establishing such a process requires large investments without not being 
able to take a successful and sustainable future economy for granted. Hence, it is a risky investment 
and even though there exist a common understanding that this is needed in order to further develop 
the Swedish agricultural value chain of crop production (in favor of grain-legumes and plant-based 
foods), one cannot know who should or might feel urged to do it. During the conversations with 
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some of the interviewees, however, a suggestion that already well-established actors within the 
value chain possibly could take on this task was mentioned. One interviewee who works for such 
an organization said: 
 

“It is a project that is very close to our part of the chain and it would benefit us, our owners and the whole value 
chain, so I think it would have been good for us to take action” [...] “Sweden can produce big volumes of grain-
legumes, and by doing so it also would benefit everyone because the right crop rotation that includes grain-legumes 

can increase the yield of wheat significantly, a huge win for farmers and actors in the value chain” 
 
The role of entrepreneurs was also central when discussing what is needed in order to drive 
development. Entrepreneurs are known to be the ones who sees opportunities, are willing to take 
on risks and drive development. The following was stated by one of the interviewees:   
 

“I guess it must be an entrepreneur who wants to start a company, because who wants to start a company? It 
simply has to be someone who sees this as a business opportunity” 

 
Table 8 Presentation of the recurring codes in the theme Risk-taking & Responsibility 

Interviewee Code Sub-
Theme Theme 

3 Expectations and risks pushed to the producer 

Current state 

Risk-taking & 
Responsibility 

3 The producer often end up with the whole burden of innovation 
3 The risk ends up with the producer, leading to financially vulnerability 
2 Actors closest to the consumer have a position of power, less risky 
8 It is a risk for the producer to produce without a clear demand 
5 No known actors willing to fill the gap in value chain 
7 Today, the producer ends up with the risk 
4 Someone must be willing to take the risk of starting a factory 

Desirable 
state 

4 One must consider which actors can drive development 
7 One must ask who should take the risk 
3 The entrepreneur is important, will feel willing to take on the risk 
3 Shared risk-taking throughout the value chain by using contracts 
1 It is important that the producer dares to produce more legumes 

 
4.3.6 Knowledge and education 
 
Another impacting factor that was a central topic among the interviewees was knowledge and 
education, making up the sixth theme presented in Table 9 below. When discussing knowledge and 
education, the core messages refer to a need for further research about grain-legumes, but also to 
a need for increased information sharing throughout the whole agricultural value chain of crop 
production. In addition, it was emphasized in one of the webinars that more highly educated people 
are needed in the food industry in general. Anyhow, regarding the need for further research, it 
includes both plant breeding, to adapt the properties of grain-legumes to be able to grow more 
grain-legumes efficiently in the Swedish climate, as well as learning how and with what technologies 
grain-legumes can be processed into plant-based food products. Moreover, the need for 
information sharing was understood as the interviews revealed for instance that various actors 
involved in the agricultural value chain of crop production possess a great deal of knowledge in 
their specific areas, but that there are some shortcomings in the dissemination of knowledge 
throughout the value chain. It was mentioned that there exists some discrepancy between what 
researchers have concluded when it comes to the potentiality and positive outcomes of cultivating 
grain-legumes and what is known among the producers.  
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As earlier presented in the theme “Finance”, the choice to grow grain-legumes depend mostly on 
the price paid for such crops, which currently is considered low and therefore no crops that provide 
profit. Some of the interviewees are however describing, and referring to recent scientific articles, 
that by including the cost savings that comes with cultivating grain-legumes in their calculations, 
the end result may be beneficial for the producer, regardless of a relatively low price. The cost 
savings are first and foremost related to less usage of costly input materials, such as synthetic 
fertilizers, and less usage of input materials is also beneficial from an environmental perspective. 
Hence, by educating the producers about the economic and environmental benefits that comes 
with an increased cultivation of grain-legumes, the resilience could possibly be decreased and the 
overall cultivation in Sweden could possibly increase. Another important point worth mentioning, 
described by one of the interviewees, is the need for knowledge sharing throughout the value chain 
regarding the market and consumer demand, i.e., what consumers are asking for. By extension, 
what the consumers ask for can also, according to several interviewees, be influenced by sharing 
knowledge and information regarding health benefits of choosing a more plant-based diet. Hence, 
it goes both ways. 
 

Table 9 Presentation of the recurring codes in the theme Knowledge 

Interviewee Code Sub-Theme Theme 

1 Lack of knowledge about what we can do with legumes 

Need of 
research 

Knowledge 

5 Lack of knowledge about plant-based proteins 
5 Research required on how to use legume properties 
3 Sustainability as a concept is very complex, research crucial 
4 Lack of knowledge regarding the complex process of producing plant-based proteins 
5 Requires knowledge of how crops can be processed into plant-based food 
5 More knowledge about consumer demand is required   

3 Educate the producer in economic and environmental benefits 

Information 
sharing  

1 Lack of knowledge throughout the value chain  
3 Lack of knowledge contributes to resilience 
3 To increase knowledge, bridging between research and practitioner 
2 Lack of information flow between progress in research and producer 
4 Lack of knowledge regarding the complex process of producing plant-based proteins 

 
4.3.7 Cooperation 
 
The last theme regards cooperation, please see Table 10 below, since almost every interviewee 
brought this up as a factor impacting the value chain. It is being reflected upon in some of the 
earlier presented themes, but as it was understood to be very important when discussing 
development, it is elaborated on a bit more. In addition, besides from being a central theme during 
the interviews, it was also the main topic of discussion during the third webinar “What can we learn 
from other countries when it comes to innovation in the food system”, whereby the representatives presented 
success factors from countries similar to Sweden, and where cooperation and common strategies 
to drive innovation in the food system were described as the main factors of their success.  
 
What was described by one interviewee to currently be of focus in this regard in Sweden is an 
increasing number of initiatives taken to promote and facilitate cooperation. This for example by 
actors closest to consumer who are promoting and supporting open innovation, engaging in 
networking and research as well as bridging research and practice to increase the dissemination of 
information and knowledge. However, more direct actions by more actors, i.e., joint efforts, are 
described to be needed, especially if Sweden does not want to lag behind other countries that are, 
according to some of the interviewees, already a few steps ahead of Sweden when it comes to the 
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development and production of plant-based foods. To be able to perform actions however, it is 
mentioned that it is important that there is a consensus among actors within the value chain 
regarding the existence of sustainability challenges that must be approached and solved. This since 
it is impossible to drive change of this size and of this kind as a solo actor. One interviewee further 
pointed out that a better climate of conversations is required throughout the agricultural value 
chain of crop production in order to increase the cooperation within the value chain. That would 
possibly also facilitate the sharing of information and knowledge that is described to be needed.  
 

Table 10 Presentation of the recurring codes in the theme Cooperation 

Interviewee Code Sub-Theme Theme 

1 Actor closest to consumer initiates initiatives in favor for plant-based 

Actions  

Cooperation 

1 Promotion of open innovation by actor closest to consumer 

1 Actor in end of value chain involved in networking and research 

1 Actor closest to consumer invests in companies with potential in the field 

1 Bridge created between actors to increase understanding and information flow  

1 Usage of existing network to drive development  
2 Constant bridging between practice and science 
5 Supports companies with research and guidance 
3 Consensus on sustainability challenges, important to solving them  

Actions needed 

3 Impossible to drive change as a solo actor 
1 Driving development requires cooperation throughout the value chain 
5 A joint effort is required for Sweden to keep up with development 
8 A closer collaboration between politics and practice 
5 Better conversational climate through the chain 
9 Enable for producer to test in smaller scale 
2 Bridge between producer and researchers 
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5 Analysis and discussions 

This following part provides answers to the research questions of the study by analyzing and discussing the 
empirical findings in relation to the theoretical framework.  
 
The structure of the analysis and discussions below follow the structure presented in the theoretical 
framework. First a brief discussion is presented to highlight the connection between the focus of 
investigation and theory. Thereafter, a more extensive analysis and discussion part is presented of 
the findings in relation to the transition’s framework Multi-Level Perspective, which aims to answer 
the research questions and thus the overall aim of the study. Lastly, a discussion regarding the 
critique that the Multi-Level Perspective framework has received, in relation to this study, is 
presented.  
 
5.1 Socio-technical systems 
 
As revealed in the findings part, people are questioning both today´s ways of producing food as 
well as the current diet in the western world since it is not sustainable (Röös, et al., 2018). Hence, 
the socio-technical system of food has received more attention the last years and is urged to 
undergo sustainability transitions in order for the food system to become more sustainable and 
cope with future challenges such as climate change, population growth etc. (Magrini, et al., 2016; 
El Bilali, 2020). van Rijnsoever and Leendertse (2020) describe a socio-technical system, in a 
simplified way, as a system consisting of three basic interconnected elements, namely: actors, 
institutions, and infrastructure. In terms of the actors, it is explained that the actors of a socio-
technical system exchange resources and form networks, such as supply chains, and together 
develop and deliver products (van Rijnsoever & Leendertse, 2020). In this study, the authors 
therefore focused the investigation on the actors and the dynamics within the Swedish agricultural 
value chain of crop production, which by theory correspond to the interconnected element 
“actors”, and which among the other interconnected elements must undergo change. It is suggested 
that change, towards a more sustainable state, within this value chain can be reached by increasing 
the cultivation of grain-legumes in Sweden, but in order to understand under what circumstances 
that may happen, an extensive analysis of the findings based on the MLP framework is provided 
below.   
 
5.2 Multi-Level Perspective on Sustainability Transitions 
 
As described in the theoretical framework, the MLP model conceptualizes a socio-technical system 
by defining three different levels of structuration, namely niche, regime and landscape (El Bilali, 
2019b; Fünfschilling, 2014; Geels, 2005). The authors further explain that for a sustainability 
transition to occur, all three levels must align, in terms of “right” dynamics. The subject of 
transition, however, is the central level, the regime level, which include established incumbent 
actors (Loorbach, et al., 2017; El Bilali, 2019b). The theoretical socio-technical regime level thus 
corresponds to the investigated established incumbent actors within the agricultural value chain of 
crop production and make up the subject of transition. Based on the interviews with both value-
adding incumbent actors as well as non-value adding actors (but still somehow engaged in the value 
chain), dynamics and patterns, in terms of hindering factors and needed prerequisites for an 
increased cultivation of grain-legumes to be possible, could in relation to all three levels be 
identified.  
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5.2.1 Niche innovations  
 
Niche innovations, i.e., new technologies or new markets, emerge often due to the inability of the 
regime-level to solve an underlying problem or meet a certain demand (Geels, 2005). Currently, 
there is a clear and outspoken increased demand in Sweden for Swedish plant-based foods, i.e., 
foods consisting of proteins extracted from for instance Swedish grain-legumes. This demand has 
increased due to the current unsustainable food consumption of for instance meat, which 
corresponds to the largest source of protein intake in Sweden. There is thus especially an increased 
demand for meat substitutes. The Swedish agricultural value chain of crop production is however 
currently unable to meet the described demand, i.e., the existing regime is currently unable to meet 
certain demands. This scenario could however be considered and seen as an opening for niche 
innovations to emerge. Based on the findings, what is currently lacking, to meet the demand, are 
important value chain actors/processing capabilities. First Sweden lacks actors with 
technologies/processing capabilities to provide Swedish plant-based food producers with extracted 
proteins from grain-legumes. Secondly, Sweden lacks actors with technologies/processing 
capabilities that can receive, sort, peel and pack grain-legumes for human consumption. By lacking 
these value chain processes, a lot of plant-based foods and ingredients are imported, and the supply 
is thus dependent on other countries which in contrast to Sweden possess the technologies needed. 
By extension, this impacts the demand for Swedish grown proteins which thus impacts the amount 
of grain-legumes cultivated for human consumption in Sweden. 
 
Furthermore, Schot and Geels (2008) mention that niche innovations seldom match the existing 
regime in terms of for instance appropriate infrastructure. This mismatch corresponds well to the 
current state in Sweden regarding the struggles of producing plant-based foods, such as meat 
substitutes, which ingredients are based on Swedish raw materials only. This since one interviewee 
for instance stated the following: “We had to adapt our product development and our process to existing 
infrastructure because we did not want it to turn out like it does in many cases, that you either buy your ingredients 
from a port in Rotterdam, or that you have Swedish raw materials that you then ship to Italy, preferably, to get them 
sorted, cleaned and packed”. Nevertheless, since much plant-based foods consisting of extracted 
proteins are still imported to meet the overall demand, it indicates that there exists a willingness to 
support the niche market and technologies and thus a protection from the incumbent system seems 
to be present in the socio-technical agro-food system (Darnhofer, 2014). Considering the current 
possible opening for innovations to emerge as well as the indication of a protected space, due to 
the demand that the current agricultural value chain of crop production, i.e., the regime, is unable 
to meet, but also due to the import aspect, it doesn’t seem too naive to believe that building and 
developing the needed value chain processes with new appropriate technologies would be 
successful and a key for a sustainability transitioning’s path to take place within the socio-technical 
agro-food system in Sweden. 
 
For these niche innovations, i.e., the new technologies, to be developed and driven in Sweden to 
such an extent that they stabilize and break through into the regime-level however, several 
prerequisites are needed, and several internal niche processes must take place (Schot & Geels, 
2008). Schot and Geels (2008) emphasize three processes for the development of a technological 
niche to be successful. The first process is “the articulation of expectations and visions”. Regarding the 
articulation of expectations and visions of enabling production of plant-based foods in Sweden, 
based on Swedish grown grain-legumes, through the building and development of new needed 
technologies, currently seem to be vague. This could possibly have to do with the described market 
signals not being strong enough which permeates the whole agricultural value chain of crop 
production. However, if expectations and visions are made more robust, by more actors sharing 
the same visions, and are made more specific, in order to provide guidance, as well as have higher 
quality, it increases the ability for a niche technology to develop (Schot & Geels, 2008). Moreover, 



 43 

since the direction for learning processes for instance are initiated due to the articulation of 
expectations, expectations are crucial for niche development (Schot & Geels, 2008). Hence, if the 
expectation and vision of building and developing new technologies would be shared by more 
actors in the socio-technical agro-food system, learning processes would be triggered and 
contribute to building the niche.  
 
The second process refers to “the building of social networks” (Schot & Geels, 2008). The building of 
social networks in favor of an increased cultivation and consumption of grain-legumes in Sweden 
seems to be an initiated and ongoing process. An increasing number of initiatives, to promote and 
support open innovation, engage in networking and research as well as bridging research and 
practice to increase the dissemination of information and knowledge, are described to be taken. It 
is however also described that more direct actions by more actors, i.e., joint efforts, are needed, 
especially if Sweden should not lag behind other countries when it comes to the development and 
production of plant-based foods. It is further described that the whole Swedish food system is in 
need of large investments in terms of innovation and sustainability. Specifically highlighted was a 
need for investing in the value chain processes that are currently absent in Sweden. In addition, it 
was emphasized that more highly educated people are needed in the food industry in general. In 
summary this could be translated into what Schot and Geels (2008) describe as “necessary resources 
(money, people, expertise)”, which are important core outcomes from building a social network. Hence, 
to focus on and put even more effort into building social networks, not least in order to “create a 
constituency behind the new technology and facilitate interactions between relevant stakeholders”, would likely 
contribute to the building and development of new technologies for producing plant-based foods 
consisting of Swedish grown proteins. By extension, this would possibly increase the cultivation of 
grain-legumes in Sweden. 
 
The third and last niche process, “learning processes at multiple dimensions”, is according to Schot and 
Geels (2008) also important for a successful technological niche development. To nurture and 
being able to develop the plant-based foods niche in Sweden, in terms of both building and 
developing the needed value chain processes with new appropriate technologies as well as 
improving/broadening the cultivation of grain-legumes in Sweden, several learning processes at 
multiple dimensions must thus come about. Schot and Geels (2008) highlight the dimensions 
“technical aspects and design specifications”, “market and user preferences”, “cultural and symbolic meaning”, 
“infrastructure and maintenance networks”, “industry and production networks”, “regulations and government 
policy” and “societal and environmental effects” at which learning processes must exist. What could be 
revealed from this study was that some learning processes at several dimensions in favor of plant-
based foods and of an increased cultivation of grain-legumes are already initiated and driven by 
some actors in the agro-food system. For instance, when it comes to technical aspects and design 
specifications of plant-based foods and the cultivation of a broader spectra of grain-legume species, 
several research projects are currently ongoing. However, more resources are yet described to be 
needed in order to intensify the research process and thus be able to drive the development at a 
faster rate.  
 
5.2.2 Socio-technical regime 
 
As explained in the theoretical framework, the socio-technical regime refers to the dominant socio-
technical system where incumbent actors are established (El Bilali, 2019b; Loorbach, et al., 2017). 
The socio-technical regime provides dynamic stability through the incumbent interconnected 
actors, institutions and infrastructures which are structured by e.g., routines, beliefs, norms and 
rules that are embedded in the system (van Rijnsoever & Leendertse, 2020; Darnhofer, 2014). The 
incumbent actors focused on in this study, which are present in the agricultural value chain of crop 
production in Sweden, thus contribute to dynamic stability in the socio-technical agro-food system.  
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Geels (2004) and Lachman (2013) describe that the stability and structuration contribute to lock-
ins and path dependencies within a socio-technical system, which in turn leads to socio-technical 
regimes tending to resist radical changes and only being capable of undergoing incremental 
changes. As earlier explained in this report, the Swedish agricultural system and sector has gone 
through several different phases during the last century, including many different events, 
developments and decisions, that have led to, and shaped, today´s stabilized and structured 
agriculture. One of these phases, between year 1950 and year 1975, stand out a bit extra when it 
comes to specifically the environmental sustainability aspects of agriculture.  
 
During this period, the cultivation of crops got increasingly specialized and intensified, especially 
around cereals, through crop breeding and massive usages of mineral fertilizers as well as synthetic 
biocides. The crop cultivation also decoupled from animal production and farmers quit using the 
ecological method of crop rotation to a larger extent. Even though it was later acknowledged that 
the cultivation methods were, and are, not environmentally sustainable and in needed of change, 
they were, and are, difficult to change as the structures within agriculture have during many years 
grown strong and deep. According to Geels (2004), the deep structures within a socio-technical 
system contribute to the development and forming of competencies, knowledges and skills which 
lead to stability and lock-in. It is evident that the Swedish agriculture is characterized by such lock-
ins, as the crop production in Sweden still is intensified and highly specialized and heavily 
dependent upon input materials to provide great crop yields. Hence, since the adopted cultivation 
methods, i.e., the established dominant technologies, provide great crop yields and thus positive 
outcomes in terms of great profits, the emergence of lock-ins are not surprising, not according to 
Unruh (2000) and Klithou et al. (2015) at least. Magrini et al. (2016) and Klitkou et al. (2015) explain 
in line with this also that the great diffusion of an established dominant technology, or established 
dominant way of working, has clear advantages over a new technology or way of working even 
though it might not be better.  
 
In terms of sustainability transitions within a socio-technical system and how they can be 
successful, transition must take place in the socio-technical regime level (Geels, 2010). It is thus 
the socio-technical regime level of agriculture that must transition. Geels (2010) explains that for 
such a transition to happen in the regime-level however, pressures from either the landscape-level 
or inside the regime-level must be so strong that the dynamics change, and windows of 
opportunities are created for niches to break through into the regime-level and thus new rules and 
dynamics can evolve. The three levels, niche, regime and landscape, must also align for transitions 
to occur (El Bilali, 2019b; Fünfschilling, 2014; Geels, 2005). What can be said regarding pressures 
and dynamics related to the agricultural value chain of crop production is first and foremost that 
the value chain is unable to meet the demand for Swedish plant-based foods, i.e., foods consisting 
of proteins extracted from for instance Swedish grain-legumes. As explained earlier, this demand 
has increased due to unsustainable ways of producing and consuming foods, thus there obviously 
exists an underlying persistent problem and demand that the current regime is unable to solve and 
meet, hence there exists an external pressure, but the pressure seems to not be enough strong for 
a sustainability transition in terms of an increased cultivation of grain-legumes in Sweden to occur 
yet. This, however, probably has to do with the fact that much of the demand currently is being 
met by imported plant-based foods, imported ingredients for plant-based foods and imported 
grain-legumes for human consumption.  
 
Furthermore, this study revealed some factors within the agricultural value chain of crop 
production that indicate on stability and lock-ins which makes an increased cultivation of grain-
legumes difficult. It was described that the infrastructure is poor for grain-legumes for human 
consumption. It does not exist many actors with a delivery point for grain-legumes for human 
consumption which means that the producers must transport their harvests very far, or decide not 
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to grow grain-legumes for human consumption. The existing actors do not want to receive small 
or medium-sized volumes of grain-legumes either, which reduces the possibility to test and 
cultivate a grain-legume crop on a smaller scale. It is further described that no real financial 
incentives at the producer level exist, leading to no reason for the producers to increase their 
cultivation of grain-legumes, even though an awareness of the environmental benefits exists. It was 
described for instance that the producers do not get paid enough for grain-legumes, which result 
in them only using grain-legumes as a break crop and focus on growing crops that are more 
profitable, like cereals for instance. Hence, a pressure in terms of increased financial incentives 
seems to be needed for an increased cultivation of grain-legumes to be initiated at the producer 
level. For these financial incentives to occur however, the price for grain-legumes must increase 
and that can only happen if the grain-legume demand for human consumption increases, an 
increase that may possibly be seen if Sweden builds and develops the value chain processes/new 
technologies that are currently absent in Sweden.  
 
Nevertheless, what was also understood from this study was that within the agricultural value chain 
of crop production, there is a common will and understanding of the need for steering investments, 
in terms of sustainability and innovation, towards specifically the sustainable foods part of the 
industry, i.e., the production of for instance plant-based foods consisting of grain-legumes. In 
combination with several cooperative initiatives within the value chain, in favor of plant-based 
foods, and future possible investments strongly pushed towards the plant-based foods direction, 
an increased internal pressure within the socio-technical agro-food system may arise and thus 
destabilize the socio-technical regime to some extent. This, especially since tensions could possibly 
arise and increase between incumbent actors in the agro-food system that are not basing their 
business on producing/selling sustainable foods, such as plant-based foods, and incumbent actors 
that are trying to steer the food consumption towards becoming more sustainable by producing 
and offering plant-based food products. This disagreement and tension within the industry could, 
if being enough strong, possibly lead to a crack in the socio-technical regime-level and open up 
opportunities for niches to break through and diffuse (Darnhofer, 2014). If such tension would be 
identified by a niche actor, the niche actor can use this as an opportunity to sympathize with existing 
regime actors, gain support and thus break through into the socio-technical regime-level 
(Darnhofer, 2014). Considering this scenario, or phenomenon, in regard to the researched 
agricultural value chain of crop production, if niche actors, i.e., actors that can build and develop 
the needed factories with new appropriate technologies for producing extracted proteins, would 
identify a tension, they could sympathize with the actors who are currently producing plant-based 
foods consisting of extracted proteins (which are currently being imported) and thus break through 
into the regime-level.  
 
5.2.3 Socio-technical landscape 
 
The socio-technical landscape constitutes of primarily global and local trends within socio-technical 
systems which have influence on the socio-technical regime and through pressure provide 
opportunities for the niche level to break through into the regime (Fünfschilling, 2014; El Bilali, 
2019b; Geels, 2020). The trends could be economic growth, political coalitions, cultural and 
normative values, environmental problems, resource scarcities etc. (Geels & Kemp, 2007). 
Considering this in regard to the history of the Swedish agriculture, the increased awareness among 
the greater public in the 1980s regarding the agro-environmental issues related to the agricultural 
methods (using large amounts of input chemicals) influenced the actors and institutions at that 
time to such an extent that at least a new general policy objective to reduce the usage of harmful 
chemicals was established. Later also the niche to operate agriculture in an ecological manner was 
introduced. However, as described, the majority of Sweden´s crop production is still intensified 
and highly specialized and heavily dependent upon input materials. This, since the conventional 



 46 

methods of cultivating crops are currently believed to provide the greatest crop yields 
(Lantmännen, 2021). Hence, this pressure has up until today only contributed to incremental 
changes. Nevertheless, as this study reveals, several researchers have shown cases where it is 
possible to go back to a more ecological way of cultivating crops, by using grain-legumes as break-
crop to a greater extent, and still receive the same cereal yield levels (Rodriguez, et al., 2020; Röös, 
et al., 2018). For this to become the new standard for cultivating crops, however, at lot more 
research and education seems to be needed. 
 
What can further be said regarding the socio-technical landscape in the agro-food system, based 
on the findings from the interviews with people in the agricultural value chain of crop production, 
is that there exists an increased awareness of the positive health effects of a greener diet as well as 
an increased awareness of the sustainability benefits that comes with both locally grown foods and 
an increased consumption of plant-based foods in our society. According to Genus and Coles 
(2008), such an awareness may become a trend that creates pressure, which, if becoming strong 
enough, can affect and influence the socio-technical regime to such an extent that the regime gets 
destabilized and thus radical changes through niche innovations can happen. As of today however, 
the signals from the market side in Sweden are described to not be strong enough to neither initiate 
investments in favor of the production of for instance extracted proteins from grain-legumes for 
plant-based foods, nor for the producers to react and feel secure in the decision of cultivating more 
grain-legumes. What was described to currently making it difficult for agricultural actors at the 
producer level in general to feel secureness is that, if acting on a trend/signal/demand from the 
market/grocery stores, it might take several years to get the production up and running to produce 
what is demanded, and once the changes are done and the producer is able to deliver, the demand 
and trend shift. This dilemma was formulated by for example one interviewee stating: “You cannot 
push all the risks down to the farmer by saying: "grow this and we'll see if we buy it from you later", it does not 
work and I think the solution would be to work with contracts and thus shared risk-taking. I think shared risk-
taking is very important, especially in development”. Hence, one suggestion to accelerate developments in 
favor of plant-based foods, and thus sustainability transitions, could be to focus more on shared 
risk-taking throughout whole value chains.  
 
Moreover, Geels and Schot (2007) highlight the timing of interactions between the three levels as 
a crucial factor in regard to possible change path outcomes. The timing of landscape pressure and 
whether the niche at the same time can provide a sufficient solution is an essentially important 
match, as it directly impacts on the change path (Geels & Schot, 2007; Köhler, et al., 2019). Seen 
to the current state in Sweden, regarding Swedish plant-based foods, i.e., foods consisting of 
proteins extracted from for instance Swedish grain-legumes, a landscape pressure in terms of 
sustainability trends exist, but does not seem to be strong enough yet to influence the regime to an 
extent where the regime destabilizes. As discussed earlier, the pressure might not increase as long 
as the market and consumers are pleased with the demand being met by plant-based products with 
ingredients partly being imported. That the offerings of plant-based products have emerged on the 
Swedish market (emergence of niche market), could however possibly be seen as a result of the 
landscape level influencing the socio-technical agro-food regime. However, this again corresponds 
only to an incremental change. Furthermore, considering a scenario in the near future with an 
intensified pressure, in terms of an even more increased awareness of the sustainability challenges 
the world is facing, and thus really strong trends would emerge of demanding for instance purely 
Swedish plant-based foods consisting of extracted protein from Swedish grain-legumes, the needed 
value chain processes with new appropriate technologies would still possibly be absent. 
Nevertheless, the technologies are well developed and adopted in other countries, meaning that it 
should not be impossible to also build and develop them in Sweden. Especially not since learning 
processes and networking around plant-based foods in Sweden now are ongoing and focused on.  
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5.2.4 Complexities and critique of the Multi-Level Perspective  
 
As mentioned, the MLP framework has received some critique due to it is not including, nor 
enough emphasizing, the importance of the collective action by the civil society in regard to 
sustainability transitions (Isgren & Ness, 2017; Stahlbrand, 2016; Hargreaves, et al., 2013). Geels 
(2010) has however brought up and discussed around several main complexities concerning this 
critique. Central for the complexity of viewing and understanding sustainability transitions as a 
normative goal and a collective problem are the many debates about the “relative importance of various 
environmental problems, which entail deep-seated values and beliefs” (Geels, 2010). Considering this in regard 
to the sustainability transition pathway, to switch to a plant-based diet based on for instance grain-
legumes (and thus increase the cultivation), which is of focus in this study, there of course exist 
debates and deep-seated values and beliefs which influence on this suggested and possible 
transitioning pathway, both in positive and negative ways. Certain values and beliefs might for 
instance mean no incentives for actors to contribute to transitioning the socio-technical agro-food 
system towards a more sustainable state, especially not if there are no financial incentives. What 
was evident in this research was that, in terms of an increased cultivation of grain-legumes and in 
terms of an aim to decrease chemical input materials, clear financial incentives must exist for this 
to happen. Due to these aspects, the role of public authorities and the role of civil society are very 
important for accelerating the paths of sustainability transitions within socio-technical systems 
(Geels, 2010).    
 
Geels (2010) also deals with the complexity that current transitions are characterized by multiple 
niche innovation alternatives. Multiple alternatives mean several transitioning paths to choose 
from, but the question is, which one/ones should be chosen, and chosen by who? Regardless, the 
different pathways must be carefully considered and evaluated based on for instance the different 
benefits and/or negative side-effects of each one, as the pathways will influence and effect future 
life (Geels, 2010). The transitioning pathway of switching from large consumptions of meat to a 
diet based on mainly plant-based foods, consisting of for instance extracted proteins from grain-
legumes, requires a lot of reflection and considerations regarding what impacts it will have in several 
regards. It is believed to, for instance, lead to improved environmental conditions and to an 
increased health among the greater public, but other aspects and potential effects/impacts, both 
negative and positive, must also be included into the bigger picture. Maybe to build and develop 
factories that can extract proteins through the extrusion process in not the “right” way to go, or 
maybe it is? Either way, one must, again, also understand and know that a sustainability transition 
pathway is highly influenced by the legitimacy it brings as well as public support (Geels, 2010). 
Furthermore, Geels (2010) explains the complexity that, since climate changes, decreased 
biodiversity and resource scarcity are global problems, the actions to solve these problems are 
highly dependent on the degree to which social movements and public opinion are driven. Hence, 
the actions and movements by the civil society in Sweden can largely influence the proposed 
transitioning pathway of switching to a diet consisting of mainly plant-based foods based on for 
instance grain-legumes.  
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6 Conclusions 

This last part provides first a brief general summary of the study and then it summarizes specifically the results from 
the analysis and discussions in a concluding manner. The practical as well as theoretical implications related to the 
study are thereafter discussed and outlined. Lastly, limitations and potential directions for future research are 
presented.   

Over the past 20 years, the research field sustainability transitions has interested and caught the 
attention of many researchers. This is however not very surprising considering the great 
sustainability challenges that our world is currently facing. Along with an expected world 
population growth, food production and food supply become especially central in this context, as 
food is a necessity which humans just cannot live without. This is where land and agriculture come 
into the picture, corresponding to probably one of the most fundamental prerequisites needed on 
earth. Without healthy land and soils where food can be grown efficiently, humans would not be 
able to live on planet earth. Due to this, it is crucial that the production and consumption of food 
become as sustainable as they can get in order to not compromise the life of future generations. 
One suggested pathway towards such state is to focus more on production and consumption of 
plant-based food alternatives. In this study, specifically the alternative and possibility to increase 
the cultivation and consumption of grain-legumes in Sweden has been researched, as the cultivation 
of grain-legumes contribute to environmental advantages as well as the consumption of grain-
legume proteins are considered to be one good substitute for meat proteins. Currently, there are 
however several factors which seem to be hindering such a sustainability transitioning path, as well 
as there seem to be certain prerequisites needed to come into place, as revealed in the previous 
part. The main factors and prerequisites are summarized and highlighted in below paragraphs.  

One of the central main factors that seems to be the fundamental hinder for an increased 
cultivation of grain-legumes for human consumption in Sweden is the absence of certain value 
chain processes. There exist no actors which can provide Swedish plant-based food producers with 
extracted proteins from grain-legumes and there exist no actors that receive, sort, peel and pack 
grain-legumes for human consumption at an industrial level. As of today, this demand is met by 
imports which impacts the demand for Swedish grown grain-legumes. So, in general, even if a 
producer would increase its cultivation of grain-legumes for human consumption, there would 
basically be no one to sell the harvest to. Hence, what must come into place are certain value chain 
processes, i.e., an appropriate infrastructure and new technologies that can contribute to the 
possibility of building and developing grain-legume food production in Sweden. Prerequisites 
required related to this are large investments and highly educated people that can drive innovation 
and developments in this regard. Theoretically, for this to be initiated however, more robust and 
specific visions and expectations shared by more actors are needed, as this trigger learning 
processes which in turn is what leads to paths of sustainability transitioning. Moreover, at the 
producer level, a solid work by researchers in collaboration with farmers is required in order to 
further develop attractive grain-legume species that are both favorable in terms of cultivating and 
consuming. For this to be accelerated however, more resources must be steered this way and an 
acceleration may also be seen if more focus is put on working with contracts and shared risk-taking 
throughout the whole value chain.  

Another main factor that is currently hindering an increased cultivation of grain-legumes is the lack 
of financial incentives at several levels. The existence of financial incentives also seems to be 
dependent and affected by the current importing. As long as the market is pleased and does not 
demand Swedish grown grain-legumes or plant-based foods consisting of extracted proteins from 
Swedish grown grain-legumes, financial incentives are not likely to emerge. Thus, one can conclude 
that an increased cultivation of Swedish grain-legumes is highly dependent on the demand and 
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landscape pressure from the market/consumers/civil society. Furthermore, considering the 
analysis and discussions, there exists a structured and stabilized agricultural socio-technical regime 
characterized by path dependencies and lock-ins which is a fundamental factor that hinders, or 
complicates, change in terms of an increased cultivation of grain-legumes. Theoretically, 
prerequisites required in order for a sustainability transition to take place in the socio-technical 
agro-food system is an alignment, characterized by timing, of all three levels, i.e., a landscape 
pressure so strong that the regime destabilizes, and windows of opportunities are opened up for 
niches to break through. Based on this study, such an alignment does not yet exist, but indications 
towards such an alignment could be found. Another conclusion that can be drawn from this study, 
that the authors would like to emphasize, is the importance of a pressure from the civil society and 
a realization of its role of driving and accelerating sustainability transitions.  

6.1 Practical implications 
 
This thesis presents obstacles that hinders, as well as prerequisites that must come about to enable, 
an increased cultivation of grain-legumes in Sweden. A broad set of empirical data has been 
collected from various actors engaged in the agricultural value chain of crop production, which 
later was analyzed based on the Multi-Level Perspective framework. The findings of this thesis can 
increase the knowledge of actors engaged in the agricultural value chain of crop production, but 
also provide valuable insights for the whole Swedish agro-food sector. The actors can learn about 
different factors, from different perspectives, that must be considered and included in order for a 
successful sustainability transition to come about. Moreover, the insights provide a great overview 
which can guide future initiatives and steer future actions, innovations and resources in favor of 
sustainability. By learning from the insights, the agricultural value chain of crop production can 
develop and become more innovative, and in the long run, strengthen Sweden´s position on the 
global market with a sustainable and innovative food chain.  
 
6.2 Theoretical implications 
 
The research field of sustainability transitions has received much attention during the last 20 years 
and there are thus large amounts of research in the field. Despite large amounts of research in the 
field, there is, as previously mentioned, a need for more research on how transitions can be 
accelerated. In addition, it has also been mentioned that the socio-technical system of food has 
only received attention in the last years and is yet in need of more research. With that in mind, this 
study provides new insights in the field of sustainability transitions by investigating how a 
sustainability transition can be accelerated in the agricultural value chain of crop production in 
Sweden i.e., one part of the socio-technical system of food. The new insights in regard to 
accelerating sustainability transitions point towards it being relevant to focus on for instance shared 
risk-taking throughout whole value chains and work more with contracts. Furthermore, this 
research theoretically contributes to an underlining and confirmation of the complexity and critique 
that the Multi-Level Perspective has received, as the result of the findings emphasizes the power 
of civil society and the public sector. Thus, the implication is that a larger focus when researching 
sustainability transitions should be put on the complexity and critique of the framework, i.e., the 
landscape level and role of civil society, to understand and facilitate faster sustainability transitions 
in socio-technical systems.  
 
6.3 Limitations and future research 
 
In this study, the factors that somehow affect the cultivation of grain-legumes have been 
investigated from the perspective of actors present in the agricultural value chain of crop 
production in Sweden.  One perspective not investigated in this study is the political perspective 
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and the political factors that might affect the value chain of crop production. Therefore, what could 
contribute with another interesting perspective to the study is to investigate the political influence 
in terms of what laws, regulations and policies currently affect an increased cultivation of grain- 
legumes, or which are necessary in order to facilitate an increased cultivation of grain-legumes. This 
investigation could probably be pursued by having a larger focus on politics while interviewing 
actors in the value chain as well as interviewing politicians to understand their view of the 
phenomenon.  
 
Moreover, exploring an entire value chain has provided the study with a good overview and a clear 
picture of what must happen in the value chain in order for a successful transition to take place. 
However, to gain an even deeper understanding of how a transition can play out, it might be 
desirable to investigate the various actors' internal strategies and see how they will be affected (e.g. 
how their competitiveness would be affected by a greater cultivation of grain legumes in Sweden), 
as well how internal strategies might affect the transition (e.g. if internal strategies, visions and goals 
are in line with the transition or if the strategies of various actors are striving in different directions, 
affecting the cooperation through the value chain negatively and thus also affects the transition 
negatively).  
 
Lastly, it is important to remember that there are three different dimensions of sustainability, 
namely the social, economic and environmental. Although this study has focused on the 
environmental aspect of sustainability, and not put much focus onto the social and economic 
perspective, a few aspects of the social and economic dimensions have automatically been raised. 
Such aspects include the increased awareness of health benefits of a green diet as well as the 
financial incentives requested from various actors. However, the social and economic dimensions 
are in need of further research in order to be able to assess how a transition towards an increased 
cultivation of grain legumes might impact all three dimensions of sustainability.  
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