Perceived drivers and barriers for farmers to grow cattail as a resource for
the construction sector

ABSTRACT

There is a call for a transition in the production processes of Dutch farmers and construction
companies. The Dutch government want to reduce emissions, waste and implement more
sustainable innovations to make the sectors more circular. The development of cattail
production chains between farmers and construction companies can be an interesting solution
for both stakeholders. Therefore, the following research question was developed in this study:
What are the perceived barriers and drivers for farmers to accept growing cattail as a bio-
based material for the construction sector? It can be concluded that the two groups of farmers
perceive familiar drivers and barriers to accept growing cattail or upscale their production of
cattail for the construction sector. The drivers consisted of value for nature, new business
model opportunities, partnership possibilities and improving the image of the agricultural
sector. Besides that, the farmers involved in this study faced a few barriers in accepting cattail
production, such as uncertain economic benefits, uncertain cultivation process, regulations
and legislation from the government, and path dependency.
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1 INTRODUCTION

There is a call for a transition in the agricultural production processes of Dutch farmers.
Farmers are pressured to search for solutions to reduce greenhouse gasses and emissions and
implement sustainable agriculture systems (Wageningen University & Research, 2018). The
Dutch government is working on transforming the current agriculture production processes
and is setting strict regulations to reduce its impact. Farmers can feel the pressure to adapt
their business models, but experience the difficulty of finding substitutes to generate revenue
and compensate for the losses they have to make to adapt to the new regulations and
legislation from the Dutch Government (Government, 2018). The construction sector, on the
other hand, is also pressured by the Dutch Government to reduce emissions, waste and
implement more sustainable innovations to make the sector more circular. Nevertheless, the
market of sustainable materials is not well-established and construction companies face the
issue that they have to fulfil the supply and demand of houses and choose conventional
building materials over sustainable building materials. The government wants to stimulate
and push the construction sector towards sustainable and bio-based solutions which should
shift the construction sector towards a circular construction economy (Government, 2019).

A healthy soil is important to sustain healthy living environments and ensure a good
biodiversity for societies. The agricultural sector hold an important position to make sure that
the natural values and biodiversity are embedded in their business models. However, in
reality, is the excessive nitrogen deposition a significant problem in the agricultural sector and
are farmers causing negative impacts for both nature and society (Ministry of Agriculture,
Nature and Food Quality, 2023). The position of farmers is pressured because new
regulations, innovations and technologies need to be implemented to meet the objectives of
the Dutch Government (de Lauwere, Slegers, & Meeusen, 2022). Farmers are intertwined in
multidimensional processes which makes the transition towards more sustainable business
models complex and difficult to realise (Verburg, Verberne, & Negro, 2022).

When focusing on the construction sector, it can also be said that the construction sector holds
a significant negative impact because the sector has the highest percentage of waste among
other sectors and uses a lot of new primary materials (Giorgi et al., 2022). To replace the more
conventional building materials and reduce the carbon footprint of building materials, bio-
based buildings materials will play a vital function in the replacement and implementation of
sustainable building materials in the construction sector (Yadav & Agarwal, 2021). However,
the replacement of conventional building materials is not easy because architects, contractors
and building companies are operating in a linear production process where the integration of
bio-based materials would require a more careful implementation. Moreover, the market for
bio-based building materials is not as developed as conventional building materials and
makes it difficult to compete with cheaper and well-organised demand and supply operations
(Yadav & Agarwal, 2021).

The problem is that the construction sector needs to implement more bio-based building
materials and that makes the construction sector dependent on farmers who grow bio-based
materials on their lands. An important aspect is to investigate what the perspective is of
farmers to grow cattail in the first place. The complex business models of farmers and many
factors influencing the transition of farmers towards growing bio-based materials requires
more in-depth research on the drivers and barriers of farmers to accept growing cattail as a
resource for the construction sector.

The aim of this research is to obtain more information about the acceptance of farmers to
grow cattail as a resource for construction companies in the Northern part of the Netherlands.
The development of cattail production chains between farmers and construction companies
can be an interesting solution for both stakeholders. The farmers will establish a sustainable
production process of growing cattail that reduces the impact of farmers, and results in a new
product for farmers to sell. The construction companies can develop products from the
cultivation of cattail and try to commercialize and implement cattail on a larger scale in
houses. Therefore, the following research question is proposed to be answered in this
research:

What are the perceived barriers and drivers for farmers to accept growing cattail as a bio-
based material for the construction sector?



This research is structured as follows: first, the literature review outlines the grounded theory
on what is already known about the concepts in this research. Secondly, the methodology
formulates and justifies how relevant data was collected and analysed. Moreover, it
demonstrates how the research design is suitable for answering the main research question
and research problem. Third, the findings section show the main findings from the data
analysis procedure and include the most relevant quotes from the participants. Next, the
discussion section gives a closer look on the similarities and differences between the literature
review and findings of this research. Finally, the discussion chapter gives a closer look on
existing literature and findings from this research Besides that, the conclusion will answer the
main research question and include limitation and future research suggestions. On top of that,
managerial implications are developed for Bouwgroep Dijkstra & Draisma B.V.

2 LITERATURE REVIEW

The literature review highlights the most important theories and concepts relating to this
study. Furthermore, it provides more insights on what is already researched about relevant
theories and how these theory form an essential part of this research.

2.1 Circular economy

The concept of the Circular Economy plays an important role in this research. The concept
focuses on closing loops and developing durable products which can be reused in the Circular
Economy. The aim is to ensure the health of environments and sustain a healthy biodiversity,
for society and nature itself (Leising, Quist, & Bocken, 2018). In the Circular Economy, the
built environment need to focus on restoring the current construction production processes of
taking, making, and wasting resources from the Earth. The current negative impact of the
construction sector is high because of its production and consumption footprint that requires
energy and resources (Norouzi et al.,, 2021). Circular solutions are necessary to reduce
environmental impact and establish more sustainable building strategies which supports the
transition towards a circular economy (Lopez Ruiz, Roca Ramon, & Gass6 Domingo, 2019).
Nevertheless, the implementation of circular products requires innovation and investments
which makes the implementation uncertain and a challenge (NuBholz, Rasmussen, Whalen, &
Plepys, 2020). Next to the circular economy, this study is directly relevant to Sustainable
Entrepreneurship because it dives deeper in how farmers perceive the opportunity to develop
a new product which sustains a healthier environment.

2.2 Bio-based building materials

Considering the uncertainty that NuBholz et al., (2020) describes, bio-based materials remain
an essential aspect in the Circular Economy regarding Leipold & Petit-boix (2018). This is
also supported by Mouton, Allacker, & Rock (2022) who argue that a potential strategy to
reduce the impact of the built environment is to replace conventional building materials with
bio-based building materials. Brunklaus & Riise (2018) argues that bio-based building
materials require an innovative value chain which can meet the demand from the construction
sector. To create a value chain for bio-based building materials, different dimensions need to
be taken in consideration, namely; governmental, economic, environmental, technological,
behavioural, and societal dimensions (Rios et al., 2021). The built environment consist of
several levels and in combination with circularity, innovation and implementation requires
careful analysis on multiple levels impacting the transition of circular solutions (Rios et al.,
2021). To commercialise and integrate more bio-based materials in the building sector, better
connections between producers and end-users, such as farmers and building contractors, need
to be established. It is vital that connections between different dimensions improve to enlarge
the market for bio-based materials and develop a stronger position for bio-based materials in
the construction sector (Kulshreshtha et al., 2011). One of the main issues is that conventional
building materials hold a strong position in the building sector because the price is low and
the market is well-established, meaning that the demand and supply of materials is better
arranged than bio-based materials (Hart, Adams, Giesekam, Tingley, & Pomponi, 2019). For
the future of bio-based materials, it is a requirement to expand the supply bio-based building
materials to compete with conventional building materials (Melia, Ruggieri, Sabbadini, &
Dotelli, 2014). According to Mhatre, Gedam, Unnikrishnan, & Raut (2023), not only the
supply of bio-based building materials will influence the built environment. Governmental
regulations and legislation also play an essential role in providing subsidies or investments to
realise a value chain with bio-based materials between producers and end-users. Moreover,
customers need to consider the environmental impact of conventional building materials in
comparison with bio-based building materials and make more sustainable decisions.
Herewith, it is important to inform and share the knowledge about the impact of bio-based
materials in comparison with conventional materials to increase consumer awareness (Ruf,
Emberger-Klein, & Menrad, 2022).

2.3 Cattail



One of the proposed bio-based materials which hold a high insulation capacity and has a
positive impact on the environment is cattail (Krus, Theuerkorn, GroBkinsky, & Bichlmair,
2022). Brinksma, van der Stelt, & Oostra (2022) also explain the positive possibilities of
cattail in terms of ecosystem services and potential insulation capabilities. A requirement to
grow cattail as a resource is the use of peatlands and, moreover, cattail paludiculture demand
careful implementation and maintenance to grow cattail. One of the main problems with the
cultivation of cattail is that practical experiences are limited and that scaling up remains a big
challenge considering economic, ecological and social values (Wichmann et al., 2020).
Furthermore, most of the cattail is grown on privately owned lands, but land owners and
companies need to consider the regulations of authorities and governments in order to start
growing cattail on their lands (O’Neill, McKeon Bennett, & Rowan, 2022). As the cultivation
of cattail is seen as a promising opportunity for sustainable farming, it is seen as an option for
farmers to become greener and innovate their current business models (O’Neill, McKeon
Bennett, & Rowan, 2022). One of the main concerns, however, is how the transformation will
be profitable and sustainable in the long-term regarding the regulations of the European Green
Deal growth strategy (European Commission, 2019). To realize the use of cattail and increase
the implementation, it is essential to establish relationships among different levels within the
value chain and connect cattail producers with construction companies (GOoswein, Arehart,
Phan-huy, Pomponi, & Habert, 2022).

2.4 Sustainable business model innovation

The business models of farmers include several stakeholders such as customers, partners,
suppliers, authorities and banks. An understanding is necessary in the revenue streams and
value propositions of the agricultural sector to grasp an idea how a farmer is intertwined in
multiple levels of complex systems (Bjorklund, 2018). When farmers will start with the
transformation to grow cattail as a resource on their lands, it is a requirement to innovate their
current business model and establish a new business model that include social and ecological
values, but also generate enough economic value to sustain the business model (Bocken &
Geradts, 2019). De Boer & Van Ittersum (2018) discusses that economic stability and revenue
generation remains the main reason for farmers to continue with their current business model.
An innovation will cause uncertainty and challenges for farmers as they take the risk to
innovate and be the frontrunners with their innovation. The financial viability of sustainable
business model innovation SBMI cannot be ensured and most of the farmers are hesitant
given the challenges involved (Evans et al., 2017). This is also discussed by Dagevos &
Lauwere (2021) who highlights the importance of hesitant farmer culture towards sustainable
transformations. They explain that the hesitant culture influences the progress of farmers to
make transitions as they are reluctant towards others actions and do not want to be the
frontrunner and take the risks involved. Nevertheless, following the research of Evans et al.
(2018), it is important for farmers to experiment and learn from mistakes to develop a better
idea on what works and does not work when initiating SBMI. Correspondingly, financial
resources to be able to experiment and take the risk of failure is a crucial aspect to start with
SBMI (Geissdoerfer, Vladimirova, & Evans, 2018). de Jong, van Hal, Pijlman, van Eekeren,
& Junginger (2021) argues that the conversion of farmer’s business models requires careful
analysis if farmers are open to change and will adapt to new systems and collaborations.
Another essential part of the SBMI for farmers is to include support from public policy and
government to obtain interest and necessary investments which are necessary to experiment
and reflect on the SBMI (Kulshreshtha et al., 2011). The potential would be to search for
innovative business models that farmers can use to generate profits from sustainable
agriculture processes and collaborate with other sectors to develop new value chains (van
Dam, de Klerk-Engels, Struik, & Rabbinge, 2005; Bosma, Hendriks, & Appel, 2022).
Partnerships will strengthen structures and processes and can drive the SBMI in the right
direction. Furthermore, partnerships will make the organization more resilient towards
internal and external stumbling blocks and can handle unforeseen shocks better (Rosenstock,
Lubberink, Gondwe, Manyise, & Dentoni, 2020). Lange et al., (2021) describes that farmers
are essential stakeholders in the bio-based value chain and that their ability to change their
business model with SBMI, depends on the adaptability of a farmer into which extend a
farmer has the resources and power to decide on the SBMI.

2.5 Drivers and barriers

de Jong, van Hal, Pijlman, van Eekeren, & Junginger (2021) state that more detailed
information is necessary about farmers acceptance to obtain a better image on the potential of
cattail as an agricultural product between farmers and construction companies. Hansson,
Pedersen, Karlsson, & Weisner (2022) researched drivers and barriers for sustainable business
innovation in the agricultural business. This is also done by Bocken & Geradts (2019) who
dived deeper into drivers and barriers based on institutional, strategic and operational level in
sustainable business model innovation. Geissdoerfer, Santa-Maria, Kirchherr, & Pelzeter
(2022) discussed the drivers and barriers for circular business model innovation with five
categories, financial, legal, market, technical and organization. The table in Appendix A



summarizes the drivers and barriers of different papers to grasp an idea which drivers and
barriers are perceived by farmers when focusing on sustainable business model innovation.
These drivers and barriers are considered the most applicable to this research and will be
considered during the discussion of this research.

2.6 Theoretical framework

The following conceptual model is derived to outline the different relationships between the
theories in this research and can be found in Appendix B. It demonstrates how drivers and
barriers for SBMI impact farmers acceptance and the production of cattail which is important
for the development of cattail. The development of cattail is essential for construction
companies to get access to bio-based building materials, which is again part of the Circular
Built Environment, and the Circular Economy theory.

3 METHODOLOGY

The methodology outlines how this study was set up and which research design was followed
throughout the research. Besides that, the methodology provides more information on the data
collection, data analysis and the ethical foundation of this study.

3.1 Research design

This research aims to develop a better understanding on the complex phenomena of
sustainable business model innovation for farmers to accept growing cattail as a resource for
the construction sector. Yin (2018) argues that an exploratory case study is a convenient
research method when there is not an established set of outcomes and that more information
needs to be collected about a particular group to understand how the group operates or
functions. This is also supported by Zainal (2007) who argues that exploratory case study can
be used to explore any phenomenon with any data to develop new understandings. Therefore,
an exploratory case study was conducted because this type of case study allowed to explore
new links between the agricultural sector and construction sector (Yin, 2018). Furthermore, to
obtain information about perspectives of farmers, an exploratory case study provided the
opportunity to learn more in-depth about farmers’ perspectives and roles in this specific
context between farmers and construction companies.

3.2 Data collection

In the data collection, two types of farmers were interviewed, namely, four farmers who
already grew cattail as a resource and two farmers who have the potential to start growing
cattail as they have peatlands which are suitable for growing cattail. Within this research, it
was essential to better understand the perspectives of farmers from two different backgrounds
to obtain information about their drivers and barriers. The interviews were conducted between

the 24" of April 2023 and the 9" of May 2023. In total, 6 farmers from Friesland were
interviewed. The reason that a number of 6 interviews was chosen is because a short period of
two months was given to complete this research and considering the data collection, data
analysis, results writing and deriving a discussion, conclusion and recommendation, more
interviews would not be convenient and possible within this time frame. The table with the
participants can be found in the appendix C. Furthermore, the interview questions can be
found in appendix D.

Because this research focused on a complex phenomenon, the semi-structured interview
method was chosen with open questions. McIntosh & Morse (2015) argues that semi-
structured interviews provides the opportunity to follow an interview structure and ask with
complex questions or topics for clarification or allow the participant to explain more on a
certain topic. Furthermore, the decision was made to conduct face-to-face semi-structured
interviews which enhanced the process of collecting data by analysing verbal and non-verbal
communications of interviewees during the interviews. This helped the researcher to grasp an
better understanding on how participants were reacting to specific subjects if additional
questions were necessary or not during the interviews. Additionally, semi-structured provided
more flexibility in the conversations and supported the potential to go along with certain
topics that created a better understanding of the information provided by the participants.

3.3 Data analysis

The interviews were first transcribed in the transcription software Amberscript and exported
as documents to Atlas.ti. There was not a direct framework or researched drivers and barriers
which could be used within this research. Therefore, the decision was made to follow an
inductive coding process to analyse new drivers and barriers which are applicable to the
farmers acceptance towards growing cattail as a bio-based material for the construction sector.
Because of that, codes were assigned based on the interpretation of the researcher to the
provided data. The coding process of Martinez-Jurado, Moyano-Fuentes & Jerez-Gomez
(2014) was followed and consisted of three rounds of coding namely, open, axial and
selective coding which can be seen in appendix E.



The first round of coding consisted of open coding which helped to identify the first thematic
concepts of the research and organize similar words and statements. Atlas.ti was used in the
open coding process instead of paper and colouring to prevent errors in overlooking codes.
Furthermore, it provided directly more structure in the coding process as concepts and similar
topics could directly be grouped with each other. The next round consisted of axial coding,
where similar concepts and themes where categorized together. This helped to prepare for the
selective coding process by assigning open codes with axial codes categories. The final level
of coding was selective coding where categories from axial coding where integrated in new
themes which are a consequence of the axial coding categories. The selective codes presented
the core category of several axial categories and were used to enrich the current theory from
the literature review. The selective themes were outlined in a Excel Spreadsheet to provide a
coherent overview of quotes, open codes, categories and selective themes applicable to
drivers and barriers (Williams & Moser, 2019). In this research, two code schemes were
developed because two types of farmers were interviewed who either had experience with the
production of cattail or not. The codes schemes provides an overview on the different drivers
and barriers farmers experience when thinking of growing cattail as a resource for the
construction sector based on their background and experience with growing cattail.

3.4 Quality of the research

To ensure the quality of the interview questions during this research, pilot-testing was used to
investigate if the questions were understandable and logical during the test phase. Pilot-testing
helped to track how much time was necessary to complete one interview and provided
feedback on the clarification, purpose and logic behind the questions. Moreover, pilot-testing
made the researcher aware of the questions in the interview and helped to become familiar
with the questions which helped to conduct well-structured interviews.

The interviews were recorded with a recording app Recorder from the App Store which
helped to listen back and ensure that the given information was well transcribed for the
coding process. Furthermore, to ensure the ethical foundation of this research, before each
interview, the interviewee was asked to sign an informed consent where the interviewee
agreed on participating in the research. The interviewee was aware of the purpose of this
research and the informed consent provided more information on the position of the
participant and what roles and rights the interviewee had the during interview and research.
All participants agreed on participating in the research by signing the informed consent.

4 FINDINGS

This chapter focuses on the findings from the data analysis procedure and outlines the most
important information and results which was useful for answering the main research question
of this research. The chapter consists of two parts, one part where the drivers and barriers of
farmers with experience to grow cattail are described, and the second part, which includes the
drivers and barriers of farmers without any experience to grow cattail. The code trees can be
found in Appendix F.

4.1 Drivers farmers with cattail experience

4.1.1 Value for nature

The value for nature is one of the drivers for farmers to grow cattail on their lands. R2 argued:
“It's not just money, it comes naturally, but it has to be maintained. You must be able to live
and the ground must also continue to exist”. R1 commented that: “My responsibility as a
farmer is also important in keeping my land healthy and the cattail can play an important role
in this. That is why I started the cattail process to see what it does to the land and how it
might have potential”. The participants who already have experience with growing cattail
wanted to analyse how they can improve the quality of their land and invest their ground for
institutional research purposes or knowledge development which can help them to create a
stronger position as a farmer.

4.1.2 New business model opportunities

The participants with experience to grow cattail believe that cattail brings new business model
opportunities. The production of cattail requires a bit of investment to make the ground and
infrastructure suitable, but afterwards it does not require a lot of resources. R2 discussed that:
“Yes, in the winter and then you don't really have to do anything. No, technically it is easy”.
Another interesting finding is the entrepreneurial mindset of R3 and RS who believe that
taking the risk of trying something new can capture good value in the future. R3 commented:



“But risk always has to be paid, paid back in high uncertainty. So the moment you can
produce something that is unique, people also pay more for it. The first electric car was also
more expensive, because we didn't know what to expect with the 100.000€, well, that's how it
should be with this too”. R5 took an example of football on how the participant looks at the
production of cattail: “I'm taking that a little bit with me now, he also said, we used to do a
transfer sometimes, it didn't seem like anything in the beginning. But because we had some
resale contracts, later on, that turned out to be quite our best deal”. Besides that, the
participants are driven to grow more cattail if the conditions and prices become better than
livestock, as discussed by R1: “If the cattail yields more than the cow, farmers will
automatically make the transition to grow more cattail”.

4.1.3 Partnership possibilities

Another driver for farmers to continue with growing cattail is to form new partnerships which
connects the participants with each other and form a kind of corporation to share knowledge
and learn from each other. Furthermore, they believe it helps to share risks and as farmers are
corporation oriented, it might drive farmers to become part of the cattail supply chain,
explained by R5. RS argued that: “That's stronger, sharing knowledge, covering risks. If you
have 20 farmers, who all carry a little bit of risk, that's stronger. And that is how the
agricultural world is set up. Also, sharing that risk through corporations, yes”. This need is
also discussed by R3 who mentioned: “Because we all have our own, yes, problems that we
run into. But maybe those are common problems, but don't reinvent the wheel”.

4.1.4 Improve public image

The participants explained that they find it important to have a good public image of what
they do and what they value to do. Herewith, they want to demonstrate to the society and
potential clients of cattail that they take good care of their lands and want to demonstrate this
to the outside world. R2 said that one of the reasons to start growing cattail was: “Because
yes, we're here, it pulls people and a bit of PR one way or the other, so we started here”.
Another participant R3 mentioned that: “That's not just the financial gain, eh, but also name
recognition and because of course we ultimately, as we stand in it. Of course we do more than
just milk cows, so a little bit of our name at the top of the clock tower every now and then is
kind of nice”. R1 would like to see how his products contributes to the development of new
houses and would like to see this also back from the other side, where the construction
companies become transparent towards customers where they got their materials from.

4.2 Barriers farmers with cattail experience

4.2.1 Uncertain economic benefits

From the data analysis, it can be concluded that farmers with experience to grow cattail face
problems with the profitability and market demand of cattail. R2 and R5 both discussed that
farmers are dependent on the market demand of houses when they switch to cattail
production. Both R2 and RS are afraid of the changing market demand and that in five years
the demand for cattail might become too little to sustain a business model out of it.
Furthermore, the participants predict problems with the cultivation price of cattail and that the
benefits are too little to sustain a business model out of it according to R1 and R2.

4.2.2 Uncertain cultivation process of cattail

The uncertain cultivation process of cattail hinders the cattail farmers to upscale their
production as there is still a lot of certainty on what works the best to grow cattail. As RS also
discussed: “We just don't understand the system yet. The biggest problem is that we don't
know. We don't have the cultivation manual in order yet. If you tell me tomorrow, how are
you supposed to do it? Then we say we know. But we just don't know”. The cultivation still
requires a lot of research and it is still unknown what works the best in terms of ground,
location, nutrients and cultivation process according to R1, R2, R3 and RS.

4.2.3 Regulations & legislation from the government

One of the main problems perceived by the participants to upscale their production of cattail
are unclear or opposing regulations and legislation from the government. The farmers face
troubles with combining their current model with the production of cattail and hinders them to
upscale cattail as a resource according to R2, R3 and R5. Another factor discussed by RS is
what the European and national interest is based on food and fiber crops. RS argued that:
“Okay, look, the basic necessity of life for a human being is food, not fiber. If we fill the
Netherlands with fiber crops, yes, that will go into food production, right? We will be more
dependent on food production abroad”. When the government decides to go more for food
production, cattail production can be in danger according to RS.



4.2.4 Path dependency

The participants who already grew cattail expect problems when they will upscale their
production for the construction sector. R1, R2 and R3 discussed that they miss the right vision
to upscale their cattail production. R1 argued that: “As a farmer you cannot build on a few
years, it is important to see how we are going to record this cooperation for the next 50 years
to ensure that the chain runs smoothly and farmers can build on something”. Besides that, the
findings demonstrate that the retention of current model values is strong as this still generate
the economic value for the participants and cannot easily withdraw from this. The participants
commented that the price, agreements and vision needs to be settled for the long-term as they
cannot easily go back to their previous business model when making significant investments
to change their lands.

4.3 Drivers farmers without cattail experience

4.3.1 Value for nature

When looking at the motivation and responsibility of the participants, the value for nature
would drive them to start growing cattail because they want to take care of their land and if
cattail would support this, it could be a driver to start with cattail production. R6 discussed
this by mentioning: “Yes, I'm also into meadow birds and things like that now, so that would
be a motivation for me, not only to sell, but also to keep a piece, to do things like that”. R4
argued that he lives with the rhythm of the day and believes that a healthy nature is important
and if the cattail can support that, he would be in favour to grow it.

4.3.2 Uncaptured business model value

The findings demonstrate that participants believe that curiosity is one of the factors that
would drive them to start growing cattail as a resource for the construction sector. R6 stated:
“Yes, simple curiosity I guess, maybe yes I could do that too by looking at others who already
do that. But if it turns out that the soil type is suitable here and the circumstances yes, that is
of course fine, you could do it once”. R4 also showed curiosity and argued more about the
potential of the plant and what they could do with the plant: “That's just yes. So in that sense
making more known, making known what, can you do with the bulrush, what does that plant
do? Yes, not only with the plant itself and with water purification, but just yes, everything
from that plant, what can you use?”. From the results, the participants believe that cattail
could create new business model values which has not been captured before and that it might
be an interesting alternative next to their current business model.

4.3.3 Changing legislation and regulations from the government

The changing legislation and regulations from the government pushes participants to look for
alternatives and they see cattail as an alternative business model. R4 argued that the Common
Agricultural Policy (CAP) is implementing new measurement systems to score farmers how
sustainable their business model is. If the production of cattail can lead to a higher score, the
participant would consider the production: “mainly because now you're really stuck with the
CAP of yes, there you have that gradation of bronze, silver, gold, to well, get into higher
surcharges. Well, if you only have to do very little to get to a higher class, then yes, I think
you have 100 euros more per hectare. Well, we are talking about 140 hectares”. Furthermore,
it would drive the participants to grow cattail if they can obtain compensation points. R4
commented that: “Actually. And well, if you were to grow one or two hectares of cattail, you
would get so many compensation points that you would, well, very easily be in a higher
segment”.

4.3.4 Partnership

The findings demonstrate that it would drive farmers to grow cattail when this is done in a
certain partnership which gives them certainties and assurance of sharing involved risks. R4
mentioned: “Yeah, I do think it's important that you know, well, I'm not going to get all the
expenses and stuff. So then, that's nice”. R6 also discussed that sharing risks would be a
driver, especially in the beginning phase of growing cattail: “Yeah, but yeah, I think you're a
little bit especially the first run-up, because it's kind of unfamiliar territory, that you have to
share that”.

4.4 Barriers farmers without cattail experience

4.4.1 Uncertain economic benefits

The participants foresee that the uncertain economic benefits of growing cattail is one of their
main barriers. R6 mentioned that: “You can have nice ideals, but it has to be profitable
somehow”. The uncertain profitability of growing cattail hinders the participants to change
their business model and implement cattail as a part of their income. This is also discussed by



R4 who stated: “You are an entrepreneur in life, not just from. Well, yes, we have nature and
yes, bring it on, but no, we also have to earn something and yes, we see that earning a little
more with the cows than cattail”. Financial certainty is of high importance among the
participants and the findings outlines that uncertain economic incentives hinders the
participants to accept growing cattail.

4.4.2 Unclear guidance

The lack of guidance is another factor that hinders the participants to cultivate cattail as they
do not have the knowledge and material to grow cattail. R6 commented that: “but that it is a
considerable collaboration, because I don't know much about it myself and you still have to
do it well”. The missing vision on how the guidance would look like is also confirmed by R4
who argued: “So then it is, yes, useful if a supervisor or someone takes over from you that
you say that, that is convenient”. The participants believe that it is important to establish a
supply chain with clear agreements that support them in the transition and at the moment,
they believe the potential guidance is unclear and stops them from taking steps in growing
cattail.

4.4.3 Available knowledge

One of the main problems for participants to start growing cattail is the available knowledge
on the production and cultivation process of cattail. R4 stated: “But yes, that is also actually
the piece of uncertainty, what you actually, what you still stand for. Yes, what should I do,
what is involved?”. The participants believe that when they will grow cattail for the
construction companies, that there is a cultivation manual available which guides them to
successfully grow cattail and takes away the risks involved. R6, for example, highlights: “I
assume that all this has already been sorted out, because the cattail, it also grows here now,
but just in nature, so to speak. I do think that the soil type is suitable here. Only it is, then you
will of course be full of that stuff, otherwise it will be of no use to you”. The results show the
uncertainty among the participants to start growing cattail as they do not know how to grow
cattail and believe the research should be completely finished before they want to accept
growing cattail as a resource for the construction sector.

4.4.4 Regulations and targets from the government

When looking at the influence of regulations, the participants perceive that the current
regulations and targets of the government is interfering with their business model. The
participants expect more effort from the government and that the regulations are supporting to
implement cattail by giving compensations or favouring rules in combination with having
their current business model. R6 argued that: “Well, if they put forward that idea themselves,
then I think they can get involved or subsidize themselves and things like that. They wanted
to do it herself and I think they should take steps in that themselves”.

4.4.5 Path dependency

Another insight from the findings that hold back participants to start growing cattail is that
they believe that once you begin with the production process, there is not a simple way of
going back to their current business model because their land has been changed towards the
cattail infrastructure. R4 discussed: “And how? Yeah, how stuck are you in that? Because yes,
if you start with that, you go, you have to flood your land anyway”. Furthermore, once
starting with the conversion of the land, R6 mentioned that it pushes him in a certain direction
as he uses the land for cattail and that impacts his number of cows he can hold in his farm.
Starting with the production of cattail leads to a certain path dependency and concerning the
involved risks, the participants perceive the path dependency as an obstacle of not being able
to get back easily to their initial business model.

5 DISCUSSION

In the discussion chapter are the results analysed based on literature and the expectation of the
researcher. Furthermore, the discussion includes the conclusion where the main research
question is answered and gives further information on limitation, future research and
managerial implications.

5.1 Cattail as a resource for the construction sector

The findings of this research support the research of Wichmann et al, (2020) which argued
that practical experiences are limited and that scaling up remains a big challenge considering
economic, ecological and social values. Farmers who have experience to grow -cattail
encounter challenges with uncertain economic benefits. Moreover, more research is necessary
on what the impact is of upscaling cattail production based on ecological values and if the
fiber crop results in environmental benefits for the environment in the long-term. The social



values, on the other hand, can be said that the farmers are quite open to try new alternatives
on their land based on their value for nature. Nevertheless, social value remain a big challenge
as European and national regulations might impact the focus on either fiber or food crops and
unforeseen factors might change the social value for fiber crops based on the necessity of the
crop.

5.2 Sustainable business model innovation with farmers

De Boer & Van Ittersum (2018) discussed that economic stability and revenue generation
remains the main reason for farmers to continue with their current business model. An
innovation will cause uncertainty and challenges for farmers as they take the risk to innovate
and be the frontrunners with their innovation. This is also supported by this study as the
findings demonstrates that farmers are reluctant to upscale or start with the production of
cattail based on the uncertain economic incentives. Another important factor for farmers to
grow cattail for construction companies is the creation of new partnerships that will
strengthen the business model and improves their production process. This is also discussed
by Rosenstock et al., (2020) which emphasized the importance of partnerships in SBMI to
strengthen structures and processes. The financial viability of SBMI cannot be ensured and
most of the farmers are hesitant given the challenges involved as argued by Evans et al.
(2017). Herewith, the findings of Evans et al. (2017) and Dagevos & Lauwere (2021) play an
important role as the hesitant culture influences the progress of farmers to make transitions as
they are reluctant towards others actions and do not want to be the frontrunner and take the
risks involved. It can be discussed if stricter regulations and legislation can be seen as a driver
to grow cattail as a resource for the construction sector. If farmers are only willing to accept
an alternative business model based on regulatory pressure, it does not make farmers open
towards SBMI. Nevertheless, it is important to consider the business models and
responsibilities a farmer has to sustain its business and prevent it to go bankrupt with making
significant changes towards SBMI. From the findings of the research, I believe that farmers
are quite open to implement SBMI, however, are the farmers missing vision due to quickly
changing regulations and legislation and have to deal with a certain path dependency when
farmers decide to change to SBMI. Financial support, partnerships and long-term agreements
play an important role in implementing SBMI and convince farmers to take steps.

5.3 Drivers and barriers

5.3.1 Drivers

When focusing on the drivers of Hansson et al. (2022), it can be said that this study supports
realisation of uncaptured value, sustainable value creation as a business responsibility and
valuing natural resources. Reaching the breaking points can be discussed that farmers want to
break even in the future based on their investments and initial costs for implementing cattail.
Reaching the breaking even point is important for farmers when starting to cultivate cattail as
they expect to make profits in the future which covers their investments costs and resources.
Important note, farmers also see the breaking even point as a compensation for their other
business practices where cattail need to cover up emissions and their environmental impact.
The drivers of SBMI based on the research of Bocken & Geradts (2019) argue main drivers
on institutional, strategic and operational levels. When highlighting the main similarities with
this research, it can be said that valuing business sustainability, collaborative innovation,
people capability development and ring-fenced resources for SBMI are drivers for farmers to
grow cattail as a resource for the construction sector. Geissdoerfer et al. (2022) suggest other
drivers and in comparison with this research, it supports the drivers pushing regulations,
changing customer demands, technological opportunity and corporate sustainability strategy.

5.3.2 Barriers

Based on the barriers of Hansson et al. (2022), this research supports the financial risk
avoidance, unclear sustainability targets and benefits and restriction by traditional value
creation activities barriers. Low tolerance for uncertain business changes was not find as a
barrier in this research as uncertain economic benefits was classified as a barrier. This barrier
has to do with financial risk avoidance, but also a bit with being able to cover up uncertain
business changes. Bocken & Geradts (2019) argued that barriers in SBMI focuses on
institutional, strategic and operational levels. From this study, it can be concluded that
uncertainty avoidance, prioritizing short-term growth, fixed resource planning and allocation
and incentive system focusing on short-term are the main barriers for farmers to implement
SBMI when focusing on cattail production. This study also incorporates the barriers
Geissdoerfer et al. (2022), who highlights in their research about financial, legal, market,
technical and organizational barriers. The main similarities are found based on investment
costs, limiting legislation, lack of market demand, technical barriers and lack of knowledge
and capabilities. This research would suggest to include path dependency as a barrier that
farmers experience when initiating SBMI. Farmers need to make investments and use



resources to adapt their business model and cannot easily go back when making significant
changes to their business model and land.

5.4 Conclusion

To conclude again what the purpose was of this research, the aim of this research was to
obtain more information about the acceptance of farmers to grow cattail as a resource for
construction companies in the Northern part of the Netherlands. As a researcher, it was
interesting to move among the field of the construction sector to the field of the agriculture. It
provided many new insights about how farmers perceive the regulatory pressure of the
government and, moreover, how farmers look at SBMI in relationship to their role as being an
entrepreneur. Furthermore, in the field of Sustainable Entrepreneurship, this research
demonstrated how collaboration between different fields can lead to useful innovations which
can help to make impactful sustainable solutions. The research question which was central
during this research was: What are the perceived barriers and drivers for farmers to accept
growing cattail as a bio-based material for the construction sector?

From the results, it can be concluded that the two groups of farmers perceive familiar drivers
and barriers to accept growing cattail or upscale their production of cattail for the construction
sector. The drivers consisted of value for nature, new business model opportunities,
partnership possibilities and improving the image of the agricultural sector. Besides that, the
farmers involved in this study faced a few barriers in accepting cattail production, such as
uncertain economic benefits, uncertain cultivation process, regulations and legislation from
the government, and path dependency.

The value for nature is one of the main drivers for farmers with and without cattail
experience, as farmers recognize their responsibility to take good care of their land. New
business model opportunities, partnership possibilities and to improve the public image can be
drivers for to increase the production of cattail, as they want to capture additional value. At
the same time, uncertain economic benefits, unclear guidance, available knowledge and
uncertain regulations and targets from the government are seen as major barriers for the
farmers. As economic incentives are of major importance, farmers do not accept to grow
cattail when it is not profitable, and this holds them back from starting or upscaling their
cattail production.

5.5 Limitations & future research

This study also comes with a few limitations that need to be taken in consideration when
reading the results of this research. First, this study was limited and conducted within 8 weeks
which led to only 6 interviewees and it can be discussed if the number of participants is
enough to generate valid and reliable information for the whole industry. Second, the research
was only conducted in the province Friesland, meaning that farmers from other provinces
might perceive different drivers and barriers. Third, the aim of the research was to conduct 3
interviews per group, however, the farmers with experience to grow were 4 participants, and
the other group was 2. This might influence the balance of results and research implications.
Finally, one of the interviews was not well recorded, meaning that the researcher had to type
it out based on intuition and memory, which could have resulted in missing important
information for the research.

Future research can focus more on getting facts and numbers based on the given information
from the participants. Research should be done to develop a cultivation manual for cattail
which includes the conditions to grow it successfully, such as, type of ground, necessary
nutrients, location, potential diseases and the right cultivation process. Moreover, research
should be done on the financial details of cultivating cattail and market prices to develop the
right price for farmers. Besides that, it is important to research the financial compensations
farmers can receive when cultivating cattail on their lands, concerning compensations for
water and CO2 as still is unclear to a lot of farmers. Another important aspect for future
research is to investigate how a corporation can look like between multiple farmers who will
grow cattail as a resource for the construction sector.

5.6 Managerial implications

First, both participant groups experienced that uncertain economic benefits would hinder
them to start or upscale cattail production. Herewith, it is important for Dijkstra Draisma to
establish a contract with farmers which entails clear agreements about price, demand, risk
management, terms and long-term vision based on the collaboration between the company



and farmers. Farmers do not want to take too many risks, and when taking a risk, they want to
share the potential positive and negative outcomes of the collaboration.

Another important recommendation is to cluster groups of farmers in a kind of corporation
where farmers feel comfortable in and can share risks, knowledge and experiences with other
farmers. This will help to develop a kind of collaborative action where farmers feel not alone
and have the possibility to help each other out. Moreover, regulatory meetings where
knowledge is shared by an expert or research institution will help farmers to gain knowledge
and learn more about how they can support a successfully cattail production process.

It can be said that entrepreneurial mindset would include taking risks and making investments
to start growing with cattail. Nevertheless, the farmers perceive the risks too big and relating
to the hesitant culture within the agriculture sector, it would be wise to make investments
beforehand to convince and encourage farmers to grow cattail. This is because the first years
of cattail might not bring the full potential of cattail production and in the first years of their
business model adaptation, it might help farmers to continue to adapt to the SBMI.

Finally, in terms of research on cattail, Dijkstra Draisma need to spend resources to develop
and finalize a cultivation manual for cattail which can be used by farmers and invest in a kind
of information centre which has the knowledge and capabilities to help farmers with the
production process of cattail in the first years. This can be done in collaboration with a
research institute, university or another organization which can help to investigate the
cultivation process of cattail.

6 Bibliography

Bjorklund, J. C. 2018. Barriers to Sustainable Business Model Innovation in Swedish Agriculture. Journal of
Entrepreneurship, Management and Innovation, 14(1): 65-90.

Bocken, N. M. P., & Geradts, T. 2019. Barriers and drivers to sustainable business model innovation:
Organization design and dynamic capabilities. Long Range Planning, 53(4): 101950.

Bosma, D., Hendriks, M., & Appel, M. 2022. Financing regenerative agriculture. DNVB: 6-31. Sustainable
Finance Platform.

Brinksma, H., van der Stelt, M. J. C., & Oostra, M. 2022. Typha as a circular building material. IOP Conference
Series: Earth and Environmental Science, 1122(1): 012039.

Brunklaus, B., & Riise, E. 2018. Bio-based Materials Within the Circular Economy: Opportunities and
Challenges. Designing Sustainable Technologies, Products and Policies, 43-47.

Dagevos, H., & Lauwere, C. de. 2021. Circular Business Models and Circular Agriculture: Perceptions and
Practices of Dutch Farmers. Sustainability, 13(3): 1282.

De Boer, 1. J. M., & Van Ittersum, M. K. 2018. Circularity in Agricultural Production. WUR. Wageningen, The
Netherlands: Wageningen University & Research.
https:/library.wur.nl/WebQuery/wurpubs/fulltext/470625.

de Jong, M., van Hal, O., Pijlman, J., van Eekeren, N., & Junginger, M. 2021. Paludiculture as paludifuture on
Dutch peatlands: An environmental and economic analysis of Typha cultivation and insulation
production. Science of the Total Environment, 792: 148161.

de Lauwere, C., Slegers, M., & Meeusen, M. 2022. The influence of behavioural factors and external conditions
on Dutch farmers’ decision making in the transition towards circular agriculture. Land Use Policy, 120:
106253.

European Commission. 2019. A European Green Deal. commission.europa.eu.
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal en.

Evans, S., Vladimirova, D., Holgado, M., Van Fossen, K., Yang, M., et al. 2017. Business Model Innovation for
Sustainability: Towards a Unified Perspective for Creation of Sustainable Business Models. Business
Strategy and the Environment, 26(5): 597-608.

Geissdoerfer, M., Santa-Maria, T., Kirchherr, J., & Pelzeter, C. 2022. Drivers and barriers for circular business
model innovation. Business Strategy and the Environment. https://doi.org/10.1002/bse.3339.

Geissdoerfer, M., Vladimirova, D., & Evans, S. 2018. Sustainable business model innovation: A review. Journal
of Cleaner Production, 198(1): 401-416.

Giorgi, S., Lavagna, M., Wang, K., Osmani, M., Liu, G., et al. 2022. Drivers and barriers towards circular
economy in the building sector: Stakeholder interviews and analysis of five european countries policies
and practices. Journal of Cleaner Production, 336: 130395.

Goswein, V., Arehart, J., Phan-huy, C., Pomponi, F., & Habert, G. 2022. Barriers and opportunities of fast-
growing biobased material use in buildings. Buildings and Cities, 3(1): 745-755.

Government. 2018, November 19. Vision Ministry of Agriculture, Nature and Food Quality - Ministry of
Agriculture, Nature and Food Quality - Government.nl. Government.
https://www.government.nl/ministries/ministry-of-agriculture-nature-and-food-quality/vision-anf.

Government. 2019, November 6. Accelerating the transition to a circular economy