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The aim of this study is to investigate how horticultural firms meet their need for innovation within the innovation 
system. A comparative process ethnography approach was applied to two cases of long-term collaboration between 
multiple actors in Swedish horticulture. The retrospective reconstruction of the cases through documentation and 
interviews allowed for triangulation of data in a grounded theory approach. The leverage points of the developing 
collaborative processes were found to be; having agency and a network approach, the forming of collective agency 
through social learning, enhancing resource access, and operationalization of results. The concept of leverage points 
is useful for understanding evolutionary changes in multi-actor collaborations. The use of the concept of collective 
agency contributes to the understanding of the dynamics of demand articulation, illustrating a reciprocal process 
between the actors’ individual agencies, and evolving over time through their social learning. The results point to a 
need for policymakers and practitioners to develop a broader understanding of how actors work in the innovation 
system to enhance knowledge development and innovation.
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perspective

Introduction 

The agriculture and food sectors are facing multiple challenges in reaching their environmental and social sustain-
ability goals, while at the same time ensuring viable food production and food security for all (UN 2015). To deal 
with these challenges, new policies from the European Union (EC 2020 a,b, 2021) emphasise the need to develop 
and strengthen knowledge exchange and innovation in the agri-food sector (EU SCAR AKIS 2019, OECD 2019). 
This paper investigates how small firms engage with other actors in knowledge development and innovation by  
employing two cases from the Swedish horticultural sector.  

The consumption of fruit, vegetables, and berries has doubled over the last 20 years, with the value growth at 
the consumer level estimated at 5–10% annually in Sweden (Fernqvist and Göransson 2021, Lööv et al. 2015). 
The top priorities for modern consumers are convenience, health, and local and organic produce (Fernqvist and 
Göransson 2021). This offers the potential for Nordic horticultural firms, both pre-existing and new ventures, to 
increase their production. The Swedish horticultural sector is currently in a growth trend, with the total turnover 
at the farm gate reaching 6.6 billion SEK in 2020 (SBA 2021a) (Fig. 1). 

At the same time, imports of fresh fruit and vegetables have increased rapidly (SBA 2016). Market competition 
puts high profitability pressure on horticultural firms, leading to fewer and larger firms through structural ratio-
nalizing. Since the peak of 5 296 Swedish horticultural firms in 1984, the decline rate has been nearly 100 firms 
per year, dropping to 1 818 firms in 2020 (SBA 2003, 2021b). The smallest firms, with less than 0.25 hectares of 
open field cultivation or less than 200 m2 of greenhouse area, are not included in the official statistics (SBA 2021b). 

From an international perspective, horticulture in Sweden has several disadvantages: the remote location, cool 
climate, high labour costs, high taxes and compliance costs, and complex environmental legislation (OECD 2018). 
This situation, in which horticultural firms compete for markets shares with imports from countries with fewer of 
these conditions, is shared by other Nordic countries. To survive market competition, horticultural firms need to 
innovate to meet customer and consumer demands, and ultimately, to stay in business. 

Recent reports have revealed weak connections between Swedish academic research and the agricultural  
business sector, creating a fragmented innovation system, and a lack of alternative pathways to market (OECD 
2018, Government Offices of Sweden 2015). Agri- and horticultural firms are facing deeper challenges than larger  
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companies in the agrifood sector when implementing innovation processes due to their limited internal resources 
of personnel, capital, skills and time (Johansson and Gidlund 2021, Bjerke and Johansson 2022). The horticultural 
industry mostly consists of many small firms, in comparison to the often larger market actors on which they  
depend for their sales (Ekelund Axelson et al. 2017). Hence, there is a need to develop and strengthen knowledge 
exchange and innovation in the horticultural sector. A similar need is reflected in the new agricultural policy for the 
European Union (EC 2021), where the member states are encouraged to improve knowledge flow and strengthen 
links between research and practice (ibid, EU SCAR AKIS 2019). 

In summary, Swedish horticultural firms have several reasons to innovate. Yet, there are limited internal capacities 
for innovation, and weak connections between research and practice. How do horticultural firms develop new 
knowledge and innovation in order to promote their businesses sustainably and successfully? The aim of this study 
is to investigate how horticultural firms meet their need for innovation within the innovation system. The aim has 
been divided into two research questions:

How do horticultural firms access and make use of resources within the innovation system?

What makes some multi-actor collaborations become long-term?

To answer these questions, we investigate two long-term collaborations between multiple actors working towards 
innovation for sustainable business development in horticulture. To examine the cases, the theoretical perspectives 
of multi-actor collaboration and leverage points within innovation systems were used, as detailed below. 

Theoretical framework
The literature on multi-actor collaboration within agriculture has developed as a response to the need for the joint 
input of farmers, advisors, researchers and other actors in knowledge development, environmental negotiation, 
and innovation (Blackmore 2010, Klerkx et al. 2012). It builds on the assumption that new knowledge and innovation 
are best developed in interactive processes between various stakeholders, focusing on joint and social learning 
(Knickel et al. 2009, Moschitz et al. 2015). Farmers prefer to learn through interaction with other farmers and  
experts (Kilpatrick and Johns 2003, Šūmane et al. 2018). Guijt and Proost (2002) highlight the importance of  
experiential learning, monitoring and evaluation in providing quality input to social learning processes. As actors 
have differentinterests, they need to negotiate what to discuss, and how and when data should be collected (Guijt 
and Proost 2002). This implies that participatory monitoring and reflection are important parts of social learning  
processes. Reflection on observations is vital, as it opens opportunities for a change in underlying values and 
norms (Argyris and Schön 1995). 

Actors can have diverging worldviews and still come together over specific issues or projects. In a diverse multi- 
actor setting, Daniels and Walker (2001) showed how progress regarding the subject matter took place when 

Fig. 1. Total turnover at the farm gate for horticultural products in Sweden between 2000 and 2020 in 
billion SEK (SBA 2021a). The abbreviation gh refers to greenhouse production. 1 SEK ≈ € 0.1
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the relational and procedural aspects between the actors had been adequately dealt with. This emphasises 
how mutual dialogue is a vital aspect of multi-actor collaboration. Such dialogue needs to contain social learn-
ing on four levels: about the subject matter, about the joint process, about the other actors, and about one-
self (Kögler 1999). Isaacs (1999) notes that there is an immense power in quality dialogue and interactive  
deliberation between people (see also Waldenström 2001). A genuine dialogue creates something between people 
which cannot be created by any one party alone; it is “an art of not just talking together but of thinking together” 
(Isaacs 1999). While individual perspectives have limitations, meeting with others’ perspectives can create wider 
understanding and facilitate innovative ideas to emerge. This way of “thinking together” can develop when ap-
propriately cultivated in a group over time, improving the group’s ability to solve problems and make use of op-
portunities (Isaacs 1999, Senge 2006). 

An important driver of joint innovation processes identified in the literature is knowing what you want to achieve, 
or demand articulation (cf. Klerkx and Leeuwis 2008). This step requires an analysis of the already known and 
a will to push forward on a specific matter. Pelenc et al. (2015) call this agency, defining it as “the ability of a  
person to pursue goals and act in order to reach them in accordance with his/her values”. It refers to individuals 
and groups’ abilities to change their situation. Similarly, Giddens (1984) defines agency as an individual’s ability 
to “make a difference” in each situation, using one’s (temporary) power and influencing the powers of others.  
According to Pelenc et al. (2015), individual agency can go beyond narrow self-interest to encompass altruistic  
motives of a wider circle and contribute to the creation of collective agency. Such collective agency emerges in a social 
learning process, where this agency is shared with others; it cannot be imposed on anyone unwillingly (Pahl-Wostl  
2006). Such a set of more or less shared ideas can act as a “specific resource for individual members in terms of 
orienting and coordinating their actions” (Pelenc et al. 2015). It facilitates and guides the members’ communication 
and decision-making and can lead to the adoption of joint goals for action. In this way, collective agency is a social 
structure, one which can contain social rules and mobilise resources (Giddens 1984). The concept of collective agency 
has been used in multi-actor approaches to environmental conflict (Pahl-Wostl 2006, Pelenc et al. 2015), and in  
social innovation promoting alternative food systems (Fernandez-Wulff 2019). Furthermore, the expression of demand  
articulation, which is closely connected to agency, has been found to be a dynamic process, unfolding with the learning  
processes of the involved actors (Kilelu et al. 2014).  

Based on the work of Edquist (1997), an innovation system is defined as a network of entities for the furthering 
of innovations, and hence the innovation system is in this study defined as all actors involved in developing,  
communicating and using new knowledge and innovation in a broad sense, related to horticulture. It involves 
both public and private actors and includes the financial support needed for these activities (EU SCAR 2012). The  
innovation system can be seen as providing an enabling environment for processes of knowledge development and 
innovation (Klerkx et al. 2012). Such processes in turn have sub-processes of, for example, demand articulation, 
networking, and social learning, which can become leverage points for development and change (Leeuwis and van 
den Ban 2004). According to Senge (2006), the bottom line of systems thinking is finding leverage, as in finding 
the advantages that come out of identifying where small actions can lead to big improvements. 

Leverage points are places to intervene in a system, where a slight change can alter a system towards a desired 
state (Meadows 1999, 2008). In a multi-actor collaboration context, leverage points can be linked to shifts in 
thinking and relating to each other. For example, there is always a potential to re-design interactions by changing 
the structure of information flows between stakeholders and their power to change or self-organise (EU SCAR 
2012). In this way, new forms of interaction, implemented as small steps, can form the basis of significant change.  
Abson et al. (2017) criticise the practical use of leverage points in policy discourse, as this idea focuses too much on 
highly tangible, but essentially weak, leverage points, which may fail to result in transformative change. Meadows 
(1999, 2008) points out that while paradigm shifts are admittedly the most effective leverage points for changing 
systems, they are also the hardest to achieve. Lam et al. (2021) argue that the leverage point perspective can be 
applied as a conceptual framework to identify where local actors, engaged in multi-actor collaboration, can jointly 
and successfully intervene in a system.

Material and methods  
Research approach and case selection  

We have chosen a qualitative case study approach. The flexibility of qualitative research allows for the capture 
of the evolving and dynamic nature of social events over time, ideal for studying social processes and causality 
(Miles et al. 2020, Yin 2009). Following Leeuwis and van den Ban (2004), we have chosen a ‘comparative process 
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ethnography’ approach, meaning “the close following (or ex-post reconstruction) of events and interactions in 
and around a particular innovation trajectory, as well as the gathering of the participants’ reflections and rational-
isations in connection with these”. Retrospective studies enable the recognition of overall patterns in innovation 
processes and aid the understanding of cause and effect (Leonard-Barton 1990). The idea behind the approach 
is to study the cases in such detail that a deep and multi-faceted understanding of the cases can be developed 
(Silverman 2005). 

To identify relevant case studies, we conducted a search of the databases of four funders of applied research in 
agriculture and horticulture. The funding came from two national funds, a state fund for field trials and develop-
ment projects, and a farmers’ levy fund for applied research (fund A and B); and two regional funds for universi-
ty-industry collaborations in research and development projects (fund C and D). The database searches identified 
two cases of long-term collaboration which exceeded ten years, each involving a specific set of stakeholders com-
prising horticultural firms, advisors, and researchers. The two cases were identified through their subject area 
and the names of applicants. Early probes revealed that the two identified collaborations had produced both ex-
pected results and several spin-off projects investigating ideas that emerged from the processes over the years. 

The topic of the first case was weed control in organic field vegetables, where the problem was the excessive 
costs of manual weeding. The approach included forming a participatory group of farmers, advisors, an advisory  
support expert, and researchers. Field trials were placed at and conducted by the four farmers. The second case 
dealt with the storing of fresh produce, where the problem was the lack of knowledge on storing and product 
quality for year-round provision to customers. A producer organisation and a university started a doctorate pro-
ject, and evaluation and dialogues led to new ideas and further projects. 

Data collection and analysis
Firstly, written sources concerning the two case studies were collected, including project reports, scientific  
papers, dissemination material and media articles. The purpose was to get background information on the two 
cases before the interviews.

Secondly, semi-structured interviews were conducted in 2019 with the individuals involved in the cases, as  
presented in Table 1. In case 1, one of the four farmers quit the project early, and one had retired and was  
unreachable; hence, only two farmers and a farm employee were interviewed. Two advisors participated in 
the project, with one also facilitating the discussions at the group meetings. The advisory support expert at the  
national authority had the role of providing advisors with new knowledge and further education, and in this case, 
was one of the initiators of the project. Two researchers with complementing expertise were involved in case 1. 

Table 1. The interview respondents (n=14) and their roles in the respective cases 

Case Type of organisation Representative

Case 1. Weed control in organic 
farming

Farms with horticultural 
production

Farmer 1

Employee of Farmer 1

Farmer 2

Advisory services Advisor 1

Advisor 2, facilitator expert

National agricultural authority Advisory support expert

University Researcher 1

Researcher 2

Case 2. Storing of fresh produce Producer organisation Former CEO

Former advisor, current CEO

University Researcher 3

Researcher 4

Related to both cases Farmers’ organisation CEO

Expert
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In case 2, both the former and current CEO and advisor of the producers’ organisation were interviewed, as were two 
university researchers. The two representatives of a farmers’ organisation were relevant due to their involvement 
in projects related to the two case studies, contributing a greater understanding of the context in which these 
cases emerged and existed. All interviews were audio-recorded and transcribed verbatim, except for four that 
could not be recorded for technical reasons, in these cases, detailed notes were taken. The average length of the 
interviews was 50 minutes. 

As the case studies were viewed in retrospect, the research process has been a meticulous reconstruction of 
the cases through documentation and interviews. The interviews can be seen as reconstructing the long-term  
collaboration process by both the interviewees and researchers (Alvesson 2010). Using a grounded theory approach, 
we searched for patterns, as well as ambiguities and discrepancies, in the material (Charmaz 2006, Alvesson and 
Sköldberg 2018). The documents and interviews complemented each other and offered a means of comparing 
and triangulating data. With the aim of unpacking the development of the case studies over time, the emerging 
results were visualised in timeline illustrations (Figs. 2 and 3). The use of such data displays (Miles et al. 2020)  
facilitated the data analysis and discussion between the authors.  

Results  

This section presents the two case studies of multi-actor innovation collaboration. First, a short background is 
provided, followed by interview excerpts illustrating the salient features of the cases. 

Case 1. Weed control in organic farming
The first case started in the early 2000s, when advisory support experts at the Board of Agriculture heard from 
farmers that the cultivation of organic field vegetables had issues of high manual weeding costs. They presented 
the question to researchers whom they already knew. The researchers did a literature review identifying the big-
gest problems and a suitable model crop. Together they formed the idea of working closely with skilled farmers 
who were interested in experimenting with cultivation techniques, and contacted farmers who were thought to 
be interested in development work to improve weed control on their farms. All farmers had cultivations ranging 
from 40 to 80 hectares, including organic field vegetable production. 

The plan was to have a participatory approach, with the trials conducted by the farmers on their farms. This put 
quite a high level of responsibility on the farmers at a busy time of the year. The farmers were thought to play an 
important role in providing their current knowledge and experience, and eventually in spreading the word about 
the findings to other farmers. A working group was formed of two researchers, four farmers, an advisor, an advi-
sory support expert, the latter also being an experienced group facilitator. The project work started with a meet-
ing of the working group to set up the plans for the first field season trials. The detailed plans for each farm were 
discussed individually. One of the researchers explains how this worked in practice:  

“None of the trials was done without a joint understanding of what should be tested and how. We had one meeting 
a year, too few compared to usual participant-driven research, but there was always a discussion as we reported 
the previous year’s results and planned the new season. However, the detailed plans I discussed individually with 
the farmers. And we decided that in one place it might be possible to rely on false seedbeds with delayed drilling, 
while someone else had a different idea. Often, the ideas came from the farmers, it was not unusual. And some-
times we came up with ideas from the research side, “maybe we could test this”, but then […] if they had good ar-
guments, we had to back down. It felt good, in a way, to get this anchoring with the farmers. But when we thought 
we had a really good case, we argued for it and, in the end, they were interested; and then they also understood, 
and we got interest from their side to work with it.” (Excerpt 1)

The quote reflects how the researchers saw themselves as co-working with the farmers. The farmers’ knowledge 
and ideas were respected by the researchers as valuable contributions, and, since the farmers were conducting 
the field trials on their farms, it was important to ensure their understanding and support for the trials for them 
to perform the trials correctly and with care. 

The researcher – farmer relationship was revealed to contain many dimensions. To start with, they had to learn 
to work together in ways neither of them had done before. One of the researchers reflects:  
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“In the beginning, you had to be out there and help a lot with starting the trials and discuss them. […] But in the 
end, it was enough to call them and decide ‘this is how we want it’, then they would set up the trials, perform 
measures and send information to me when it was time for data collection. So that developed a lot, and it was 
because of their great interest in it.” (Excerpt 2)

The quote reflects how it was a lot more work in the beginning, with a need for negotiation and mutual learning 
to understand how the trials should be done and why. After a while, it was easier for all parties. This may reflect 
how both the farmers and the researchers learned how to do the work, both in terms of practicality and the ways 
in which they communicated with each other, and that the farmers’ interest in the results sparked engagement 
and care with the trials. One of the farmers reflects on the value they saw in the trials:

“I received some compensation every year for being part of the project, but the big gain was that we changed the 
way we grow our crops. […] We are running this system exactly now.” (Excerpt 3)

The quote refers to the cultivation strategy with a specific timeline which was eventually developed within the 
project, building on the techniques of creating multiple false seedbeds, delayed drilling, harrowing and flaming 
the weeds. 

The discussions during the trials, in the working group and bilaterally, generated further ideas. Some of the new 
ideas could be realised within the planned trials, but most of them needed additional funding as spin-off projects. 
Examples of such were new techniques for seedbed preparation, and the use and placement of starter fertiliser. 
The researchers wrote additional project proposals to several funders (Fig. 2). The many new ideas and added 
projects demonstrate the group’s emerging ability to maintain and develop collaboration. One of the researchers 
reflects on this: 

“These ideas have come up in the project in different ways; they wouldn’t have come up otherwise, in the discus-
sion with the farmers. The great thing about this is that if you work with a farmer and an advisor, and you see 
them all filled up with the joy of discovery, then it is difficult not to be caught by it yourself; and that made the 
project fun to work with.” (Excerpt 4) 

In the excerpt, the researcher connects reflections on how the new ideas came about to their own motivation to 
work in the project. The researcher was influenced by the others’ joy of discovery, which spurred the motivation 
to continue. This may have contributed to the number of spin-off projects. 

Between 2006 and 2014, the main study of weed control was funded by a 3-year project, granted 3 times,  
making a total of nine consecutive years. During the work with the main project, new ideas emerged as a result of 
trials and group discussions related to, for example, seedbed preparation and placement of fertiliser. The researchers 
were able to capture the emerging ideas into new project proposals and receive funding mainly from regional 
funders, resulting in a total of ten projects being performed. Further questions relating to the role of crop rotation 
for weed control were addressed in an additional six projects, with the trials for these held at trial sites (Fig. 2).

 

Fig. 2. Project funding in case 1. Case 1 was funded by ten projects between 2006 and 2014, illustrated by grey arrows. The 
A arrows mark the funding of the main project, and the B-D arrows mark additional funding for spin-off ideas. The letters 
A-D correspond to the funders mentioned in the material and methods section. The white arrows illustrate the six projects 
dealing with follow-up questions. 
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Case 2. Storing of fresh produce

The second case has its roots in the 1990’s, when the import restrictions on fresh produce were lifted and domestic 
fresh produce faced new price competition from imported goods. The former CEO of a producer organisation 
of around 100 farmers, started his job at around this time. He describes how the most important issue was to  
increase the price of their fresh produce in order for the growers to survive. The earlier import restrictions  
during the domestic season meant insufficient focus on the quality of the domestic produce. When the restric-
tions were lifted, the grocery chains asked why they should pay more for domestic than imported when it was of 
such poor quality. This reflects the starting point for many years of work focused on improving product quality 
and storing of the domestic produce. 

Soon after, some of the producer organisation’s warehouse facilities needed to be replaced. In connection with 
the warehouse construction, the former CEO contacted the university research station because of the need to 
understand how storage of the domestic varieties should be carried out. After a dialogue between the producer 
organisation and the university, a doctorate project was started in 1999, with the aim of investigating pre- and 
post-harvest factors influencing storability. 

Around the time the doctorate study was finished, the researcher and a newly appointed advisor at the producer 
organisation sat down together to turn the research findings into a practical booklet on optimal harvesting  
periods, reflected in the following quote from the advisor: 

“My first project was when [the researcher] and I got together. The doctoral thesis is about that, ripening and stor-
age … So, the first thing I sat down and did with [the researcher] was to make a booklet … And this is what we still 
use for our growers, it is the result of the dissertation. We tried to show how we can illustrate [the findings], how we 
can systematize them. Then, I’ve been working with it ever since. It’s the basis of everything we do here.” (Excerpt 5) 

The booklet was an easy-to-understand and practically applicable systematization of the dissertation aimed at 
farmers, estimating harvest readiness. Training activities were arranged for farmers to aid the adoption of the 
new knowledge into new routines. 

The doctorate project had pinpointed several areas which the producer organisation and university researchers 
wanted to investigate further. Together with another researcher, they started a small project around reducing stor-
age losses. In a continuous dialogue between the producer organisation and the researchers, collaborative projects 
were planned and carried out, with the support of funding bodies (Fig. 3), as discussed by one of the researchers:   

“We have had a series of projects with [funders] where one follows the other. It is not unusual to start a little wid-
er, with a number of threads, and then see which ones are worth continuing with. It has been a logical sequence, 
where you still want to get to practical application.” (Excerpt 6)

The quote above reflects how the threads of this case were a continuous dialogue between the actors, where 
projects ideas were tested and evaluated along the way. This made the dialogue important, as reflected by one 
of the representatives of the producer organisation in the quote below:

“Often it has worked like, I have just said that I have an idea, then [the researcher] has looked it up in the litera-
ture, then told me what they found, and then we have discussed based on that. […] We have had long-term, close 
relationships and easy contact paths. […] [The researcher] can be called at any time and you never feel stupid, [the 
other researcher] is the same.” (Excerpt 7)

Key to this quote is the statement of “long-term, close relationships and easy contact paths”, reflecting the  
appreciation of the quality of the dialogue with, in this case, the researchers.   

In most years, a meeting was held in the winter, where the results were presented and the plans for the next  
season were discussed, along with emerging ideas and issues. The researchers presented the results and the  
producer organisations and others contributed with their practical expertise. This reflects the role of the winter 
meetings for evaluating results and raising new ideas and questions between the actors. 
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From 1999 to 2018, eleven projects were performed relating to the storing of fresh produce (Fig. 3). The early 
projects led to several others, as new ideas emerged in the process, such as those related to pre- and postharvest 
treatments. The related further questions were dealt with in a new doctorate project from another funder.

 

Discussion

How do horticultural firms access and make use of resources within the innovation 
system?

The start of the two cases reflects a similar pattern: firstly, someone recognised a problem and decided to act on 
it (e.g., the advisory support experts saw the high cost of manual weeding, and the producer organisation needed 
to improve product quality and storing). This is understood as agency, meaning an active force dealing with a  
perceived problem or opportunity (Giddens 1984, Pelenc et al. 2015). Secondly, these individuals decided that 
their problems could best be dealt with in cooperation with others; they contacted researchers they knew them-
selves or through others. This signifies a network approach, viewing collaboration with others as the preferred 
path to move forward. By inviting others to join forces in dealing with the problem, a collective agency was  
created around solving the issue, a social structure guiding the communication and decision-making of the  
involved individuals (Pelenc et al. 2015). This happened through dialogue and a social learning process, leading to 
the formation of concrete ideas about project set-up and funding. The forming of collective agency enabled the 
horticultural firms to draw on the strengths of researchers and advisors with complementary skills, thus forming 
the basis for developing the collaboration and for accessing the resources of the involved actors.

The concept of collective agency has hitherto mainly been used to denote social innovation in a larger 
public setting (Pahl-Wostl 2006, Pelenc et al. 2015, Fernandez-Wulff 2019). This paper, however, illustrates how the  
concept can be used in the context of a distinctly limited group of individuals of heterogeneous backgrounds and knowledge 
traditions. Their collective agency was developed for solving specific questions relevant to certain groups of  
individuals, in this case within horticultural production. The use of the concept of collective agency as a social 
structure formed by social learning underlines the evolutionary perspective of collaboration and illustrates how 
emerging social structures can be used and built upon in the further collaboration.

While in both cases new actors such as researchers were invited to share the original agency, over time, the 
sharing of agency went both ways. For example, the need for a joint understanding of the trials was emphasised 
by the researcher in order to settle on a trial plan agreed upon by all parties and ensure the job was 
done properly (Excerpt 1). Hence, the farmers would share the researchers’ agency in a collective agency 
based around the trial plans. This illustrates how the collective agency of the group is reciprocal. The collective 
agency evolves over time, as the joint learning process re-shapes the agency of the actors. This is a further 
elaboration on the notion of dynamic demand articulation by Kilelu al. (2014), by illustrating how it is a reciprocal 
process between the actors’ individual agencies and how it evolves over time through their social learning.     

The fact that the agency originated from the practical needs of the horticultural firms, may have contributed 
to the motivation and long-term interest in finding solutions. The actors found each other through pre-existing  

 

Fig. 3. Project funding in case 2. Case 2 was funded by eleven projects from 1999 to 2018. Letters A-D correspond to the 
funders mentioned in the material and methods section. The white arrow illustrates further funding to continue the 
research. The arrows with no letters denote projects received from other funders. 
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networks; intermediary organisations were not involved at the start. As horticulture is a relatively limited industry 
in Sweden, this may have contributed to the actors finding each other.  

The ability to find funding enabled horticultural firms to access resources within the innovation system. In both 
case studies, the researchers were successful in finding funding for the main projects as well as numerous spin-off 
projects from a variety of sources (Figs. 2 and 3). This enabled continuous dialogue and contributed to the groups’ 
abilities to maintain and develop their cooperation over several years. It is a skill in itself to identify funders, adapt 
project ideas and write proposals that are likely to be accepted. As reflected in Excerpt 6, the funding provided 
resources to test emerging ideas, and to deepen the learning dialogue between the parties around the issues. 
The many short projects in Figures 2 and 3 reflect the fragmentation of the funding within the innovation system. 
More importantly, they show the commitment and work done by the researchers, which illustrates the strong 
collective agency that emerged. 

Thus, having a strong agency, a network approach, and an ability to form collective agency, paired with an ability 
to obtain funding, were ways for the horticultural firms to access and make use of resources within the  
innovation system.

What makes some multi-actor collaborations become long-term?
The feedback from the trials provided input for experiential learning in the groups and contributed to a higher 
quality of social learning (Guijt and Proost 2002), which in turn enabled new thoughts and ideas. For example,  
Excerpts 4 and 7 illustrate the way actors express how new ideas were born in cooperation with others. In the  
dialogue, new methods of seeing things were elaborated, starting with someone voicing an idea, allowing  
others to comment and contribute with their views. The different views of others on the phenomenon adds new  
perspectives and knowledge to the original idea (Isaacs 1999). 

The respondents made references to the relationship with others, suggesting this was an important trait of 
how new ideas were introduced. The comments about ‘the great thing’ of working with farmers and advisors 
who are ‘filled with the joy of discovery’, and the pointing out of ‘the long-term, close relationships and easy  
contact paths’, reflect a sincere appreciation of their relationships (Excerpts 4 and 7). This emphasises the impor-
tance of the relational aspect being in place for progress to be made (Daniels and Walker 2001) by illustrating how 
the quality of the relation influences the social learning and generation of new ideas. It relates to the “thinking  
together” concept (Isaacs 1999) by illustrating the importance of good professional relationships for the generation 
of new ideas in a multi-actor setting. Excerpts 4 and 7 also reflect the significance of evolutionary changes in the 
relationships between the actors, as they illustrate how they can allow for deepened relationships where new  
dimensions are uncovered.  

Furthermore, the results illustrate the various levels of learning necessary in collaboration projects (Daniels and 
Walker 2001) (Excerpt 1 and 2). In case 1, the actors discussed their collaborative process at the yearly winter 
meetings. The bilateral dialogues around the details of the field trials meant that they had to learn to understand 
each other’s views of the trial set-up, the practical work, and how to negotiate this. The dialogue that formed the 
basis for decisions on the trial set-up required the actors to get to know the perspectives and motivations of other 
members, also illustrating the evolving character of their relationships over time. This is in line with the findings 
of how farmers prefer to learn through interaction with other farmers and experts (Kilpatrick and Johns 2003, 
Šūmane et al. 2018), and illustrates how the learning goes both ways, when advisors and researchers learn from 
horticultural firms. The findings also relate to Kögler’s (1999) notion of how the dialogue includes learning about 
oneself; it contributes to the understanding of how collaborative processes may lead to change for the involved 
individuals themselves, as they gain new insights about themselves through others. 

Finally, the results illustrate how the findings from field trials and experiments were operationalized into the  
commercial activities of the farmers and producer organisation, which in turn led to new ideas. This contribut-
ed to the longevity of the two collaborations, as the new ideas needed to be tested and evaluated. This adds a  
long-term dimension to the findings of Guijt and Proost (2002), reflecting how the evolutionary changes in the 
relationships between the actors allows for deepened understanding of the others’ interests and stakes involved 
in the testing, monitoring and reflection on the results. The operationalization of the results meant that the re-
sources used for the projects were turned into tangible changes in the practices of the firms, thereby contribut-
ing to their sustainable business development (Excerpt 3 and 5). 
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In summary, the ability to develop “thinking together” by evolving their relationships over time, to continuously 
find funding for testing new ideas, and operationalization of results, contributed to the groups’ abilities to main-
tain and develop their cooperation over several years. 

Reflections on the results 
The results of the two cases illustrate how collaborative processes and social structures developed over time. The 
two cases originated in having agency and a network approach, which through dialogue and social learning led 
to the forming of collective agency. This, in turn, enabled access to resources in terms of competence and project 
funding for field trials and experiments. The subsequent findings prompted operationalization of results, which 
contributed to new insights. This led to renewed agency for the involved individuals, which were subject to further 
deliberation and social learning within the groups, and further evolved their collective agency. This illustrates how 
each step taken created conditions for the next step, here illustrated as a circle, which led to an emerging ability 
to maintain and develop the collaboration and knowledge generation (Fig. 4).   

 

Building on what Meadows (1999, 2008) and Senge (2006) label leverage points, points at which small interven-
tions have the potential to bring about transformative change, we propose that a composition of small leverage 
points can provide deep potential impacts. The identified leverage points played a critical role in transforming 
the processes of the two cases, as they became the starting point for doing things differently together. It was 
the smaller but qualitatively important differences in how things were done together that altered behaviour, 
trajectories, and outcomes, which in turn enabled greater change. Hence, we propose a view of leverage points 
as many small steps, rather than one specific action behind a desired development. In this way, the use of the  
concept of leverage points in a multi-actor setting contributes to the understanding of evolutionary changes in 
multi-actor collaborations. 

Conclusions

With the aim of investigating how horticultural firms meet their needs for innovation within the innovation  
system, the following conclusions have been reached. 

The results of this study suggest that a composition of small but qualitatively important changes at specific points 
can provide deep potential impacts; the difference in how things were done, altered behaviour and trajectories, 
in turn enabling greater change. Having agency and a network approach, and an ability to form collective agency, 
paired with an ability to obtain funding, were ways for the horticultural firms to access and make use of resources 
within the innovation system. The ability to develop their “thinking together” by evolving their relationships over 
time and to continuously find funding for testing new ideas contributed to the groups’ abilities to maintain and 
develop their cooperation over several years. The feedback from the trials and experiments and operationalizing 
of results contributed to a higher quality of social learning and the generation of new ideas. 

 

Fig. 4. The leverage points of the collaborations
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The use of the concept of collective agency as a social structure formed by social learning underlines the evolu-
tionary perspective of collaboration, and illustrates how emerging social structures can be used and built upon in 
the further collaboration. It also contributes to a deeper understanding of the dynamics of demand articulation, 
illustrating it as a reciprocal process between the actors’ individual agencies, and evolving over time through their 
social learning.

The use of the concept of leverage points contributes to the understanding of the evolutionary developments of 
multi-actor collaborations. It illustrates how the group processes and relationships evolve over time, marked by 
the leverage points. It is in these identified leverage points where increased awareness and targeted efforts could 
achieve the greatest results in supporting knowledge development and innovation in horticultural firms. The findings 
also illustrate the significance of evolutionary changes in the relationships between the actors and contribute to 
the understanding of how collaborative processes may lead to change of the involved individuals themselves.

The implications for practice include that horticultural firms and other actors, by being aware of these leverage 
points, can make use of them to strengthen their own work of developing new knowledge and innovation according 
to their needs. The findings underline how the developing and maintaining of networks is a worthwhile pursuit 
for horticultural firms, even when time and resources may be scarce. 

For policymakers, the results point to a need to develop a broader view of how actors work in the innovation  
system, to include the identified leverage points. The results suggest that funding is needed for services including 
addressing agency, providing network facilitation, finding complementary skills, guidance of social learning  
processes to form the basis of collective agency, and enhancing resources access and operationalization through 
seed funding and project funding. 

The study was limited by the fact that the two case studies had their own specific interplay and co-evolution of 
contextual factors and emerging processes. Further examples of locating leverage points in complex systems of 
multi-actor collaborations in future research may provide a deeper and broader understanding. However, we  
propose that the leverage points found in this study, together with further examples, can provide a contribution to 
the development of a broader understanding of how actors work in the innovation system to enhance knowledge 
development and innovation.  
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