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Abstract: The dairy sector is in a systemic lock-in due to reinforcing cycles. This qualitative study,
based on 13 in-depth interviews with frontrunning dairy farmers and additional observations, chal-
lenges this impression by looking at the sustainable business model innovation from the inside-out
perspective of the sustainability-driven niche. The theoretical foundation rests in market transforma-
tion, looking at the co-evolution of sustainable business models, regime, system barriers and niche
players. The objective is to gain a better understanding on the practices of frontrunner dairy farmers
that innovate and overcome system barriers in the transformation from the current regime. The data
is collected in 2020 and the analysis is based on template analysis. This study clustered the practices
in five groups: an extra margin on milk, perceived support for product diversification, partnerships
with specialists, increased transparency, and use of modern technology. Additionally, the appreciation
by the farmers of multiple realities and their entrepreneurial competencies helped the dairy farmers
to re-establish a closer connection between farmer and consumer, and a better connection between
farmer and the production environment, resulting in more biodiverse and landscape-inclusive dairy
farming. These insights will help policy makers better cater to the beliefs and values of dairy farmers.

Keywords: frontrunners; dairy farming; insiders’ perspective; system barriers; practices

1. Introduction

Dairy farming is an essential part of the Dutch economy. Sixty percent of the agri-
cultural land in the Netherlands is used for dairy farming [1]. The number of dairy
farms is approximately 17,000 in the Netherlands [1,2]), and the number of cows used
for Dutch dairy farming has decreased over the years, currently amounting at 1,590,000
(CBS, 2020 [3]). The average size of a dairy farm, however, increased from 42 cows in 1990,
to 60 cows in 2008, to 97 cows in 2016 [1,4]. In 2018, 1.6% of Dutch milk was produced
organically [1]. In the Netherlands, most of the dairy processing and marketing companies
are cooperatives [2]. This means the businesses are owned by the dairy farmers themselves.
The cooperatives have had a joint market share of over 80% since 1950, which implies
that cooperatives are long-lasting associations [5]. Nevertheless, there were only five
dairy cooperatives left in 2015. According to the governmental advisor Strootman [6] in
the number of insects has been halved and the number of farmland birds decreased by
70 percent. This calls for sustainable practices and for a transfer to ‘landscape-inclusive’
agriculture, in which the current contract between farmers and society has to be revised
and overhauled [6]. In fact, the Dutch minister of Agriculture, Nature and Food Quality,
earmarked in 2020 a transition fund of 175 million euros to help farmers with financial
support in the switch to overcome different obstacles towards a low-nitrogen and more
sustainable agriculture.
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Sustainability of dairy farming has many aspects. Indicators for measuring sustain-
ability in Dutch dairy farming are related to economic sustainability (profitability), internal
social sustainability (working conditions), external social sustainability (foodsafety, animal
welfare and health, landscape quality and use of undisputed products), and ecological
sustainability (eutrophication, groundwater pollution, dehydration of soils, acidification
and biodiversity, grouped under different forms of sustainability) [7]. The current crisis in
dairy farming (and other forms of agriculture) is rooted in a disconnect between farmer and
consumer [8–11], and a disconnect between farmer and land management/ecology [12,13].

Frontrunner groups of Dutch dairy farmers have shown an increase in sustainable
intensification, with both environmental and social sustainability advantages compared to
the Dutch average [14]. This makes the farmers more involved in, and more ambitious to
improve, social structures. However, Hoes et al. [2] argue that sector-wide adjustments
are crucial for making Dutch agriculture more sustainable. In order to achieve such a
transition, innovation initiatives are essential [2]. These initiatives can be classified as
‘interventions’ or practices in processes of system change, whereby these practices can
steer a transition [15,16]. Many such practices can be found in the technological domain.
According to Guerrini [17], smart farming, as an example of practice, will solve the problem
of feeding the world. Examples of technological innovations in the dairy industry include
the use of drones, rotating cow brushes (for blood circulation), collar technology and
3D printing [18]. An entirely different upcoming phenomenon in the dairy industry is
plant-based milk. The sales of almond milk experienced an increase of 250% between
2011 and 2016, while dairy milk sales decreased by 7% in 2015 (Pellman Rowland, 2018).
Another recent innovation in the dairy industry is the one of cellular milk production. It is
currently possible to produce milk without cows, using gene sequencing and 3D printing
in a process of fermentation [19].

These developments result in systemic pressure for the traditional production of dairy
milk. This study will mainly focus on farmers that ‘stepped up’ from conventional dairy
milk farming towards being frontrunners. They managed to transform their business mod-
els into more environmentally friendly ones via sustainable practices. The ‘co-evolution
of business models for sustainability’ consists of sustainable entrepreneurs who act as
market co-creators who influence each other’s evolution with their businesses [20]. The
co-evolutionary interplay of stakeholders builds on the dynamics between sustainable
niche players and conventional incumbents.

A frontrunner is defined as a dairy farmer who performs other activities than the
average (traditional) dairy farmer in the direction of sustainable biodiversity and landscape-
inclusive dairy farming. Therefore, the frontrunning dairy farmers can be compared to the
niche players, and traditional dairy farmers to the traditional incumbents in the theoretical
model of Schaltegger et al. [20] (see Figure 1). Some frontrunners are developing new circu-
lar business models, acting as innovative, and sometimes even social, entrepreneurs [21].
Besides, frontrunner farmers can be classified as more environmentally sustainable than
the national average, according to Weber [14]. A frontrunner’s aim is to comply with
the strict regulation of environmental laws while being entrepreneurial, socially accepted
and economically strong [14]). Therefore, these frontrunning farmers will in this study
be depicted as a ‘niche’ looking from the multi-level perspective (MLP) [20,22]. This
MLP pictures three hierarchical levels: the socio-technical landscape, the niches and the
regimes, and the interrelationships between them. Transitions are deep-rooted, long-term,
complicated, and multidimensional changes of systems [23,24]. In fact, “transitions are
defined as shifts from one regime to another and they result from the interaction between
processes at niche–regime–landscape levels” [25] (p. 1696) argue that investigating scaling
of agricultural innovations requires a systemic analysis that includes complex realities
beyond simple approaches to knowledge transfer or trying out what works [24]. A regime
change is necessary towards sustainably biodiverse and landscape-inclusive dairy farming.
Therefore, the main research question for this study is: what practices of dairy farmers
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have the potential to overcome system barriers in the sustainable market transformation of
the dairy sector?
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2. Theory

Transition management, the dairy market, and sustainability are widely discussed
concepts in academic literature, and although these concepts are clearly evident in both
conceptual and empirical works, there are limitations. These limitations encompass (i) the
role of the co-evolution of business models for sustainability in relation to the sustainable
transformation; (ii) the mediating role of practices for a more inclusive and circular agri-
culture in this relationship; and (iii) the differences in sustainable transitioning between
frontrunners and traditional farmers. According to Schaltegger et al. [20] sustainable
market transformation research is extremely important, because sustainable development
calls for mass-markets to sustainably transform. The extensive effects of sustainability
frontrunners on the dairy market might be diminished, either because the pioneers remain
local and in their niche-market, or because they cannot develop or thrive and as a result are
driven out or taken over by competitors [20]. Furthermore, practices of how established
dairy farmers pursue innovation in sustainable development is relatively understudied in
sustainability transitions research, in comparison with system innovation processes [4,26].
Morrissey et al. [27] add to this that further examination is required to research innovation,
stakeholder interactions and different dimensions in agri-food systems. However, agri-food
systems is still an extensive umbrella term, whereas this study is focused on dairy farming.
In fact, El Bilali [25,28] stated that most papers that focus on the MLP within agriculture
focus on crop production, while dairy farming remains underserved. This study will
engage in the complicated system of dairy farming, and therefore will be valuable for
managing the complexity in dairy farming. Moreover, it helps function as an instrument
for controlling complexity in other dynamic and convoluted systems.

The managerial relevance is linked to the practical relevance of this research. Many
attempts have been made by policymakers to intervene in the current dairy system, like
the subsidy schemes, the milk quota, and the phosphate rights. However, policy makers
still struggle to bridge the discrepancies between the government and the agricultural
sector, and thus also the dairy farmers. The focus from policy makers, therefore, should
make a shift from policy interventions to the perspective of the (support) dairy farmer
practices [29].
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Co-Evolution of Business Models for Sustainability

The theoretical perspective for this study is embedded in sustainable market transfor-
mation [30]. In order to understand the co-evolution of business models for sustainability
encompasses, it is important to understand the definition of a business model for sus-
tainability. “A business model for sustainability helps describing, analyzing, managing
and communicating (i) a company’s sustainable value proposition to its customers and
all other stakeholders, (ii) how it creates and delivers this value, (iii) and how it captures
economic value while maintaining or regenerating natural, social and economic capital
beyond its organizational boundaries” [20] (p. 268). The co-evolution of business models
for sustainability arose from the interplay between sustainability-driven niche players,
such as sustainable pioneers, and conventional incumbents, such as mass-market players
or big traditional companies [31]. Long et al. [32] illustrated those collaborations and
partnerships with external actors, such as the government or suppliers, being essential in
improving the success of a transition towards a business model for sustainability in the
Dutch food and beverage market.

The concept of co-evolution can be used as a theoretical framework to analyse the func-
tion of business model innovation by entrepreneurs who care for sustainability. Likewise,
sustainable entrepreneurs can be individuals and companies, but above all, are market
co-creators and transformers which use their core business as a force for environmental and
social progress [24,31]. The entrepreneurs do not solely rely on their pioneering strategies
and actions, but also on the circumstances of the wider business environment. Therefore,
the analysis should not only focus on single case studies, but also how they interact with
all appropriate stakeholders in the industry.

The wider business environment is included in this study with the focus on system
barriers transforming the current regime. The actions of sustainable entrepreneurs are
influenced by the current system barriers, but also have the potential to change them and
therefore contribute to system change. The current system barriers in dairy production are
heavily influenced by the fact that most agricultural and food products are commodities,
which are undifferentiated [33]. Therefore, farmers struggle with increasing prices for their
products, and everywhere in the world farmers are complaining about their low income,
from Latin America to the Netherlands [34]. The cynical conclusion is that, to some extent,
actors in the dairy market compete on externalizing the costs of environmental degradation,
poor working conditions and poverty, while customers, governments, supermarkets and
other involved actors, profit from the current situation. For example, the dominant behavior
of consumers in commodity industries is to pursue the lowest price possible. This leads to
overexploitation of (dairy) farmers and sometimes pushes them into poverty, which makes
it unattractive for the younger generation to take over farms [30]. This threatens the future
of the agricultural food sector.

It is important to respond to the continuous dynamics in regime development [22].
For example, niche-markets gain power if they can link with different regimes. As an
illustration, biomass is used to generate electricity, but it also closes the waste cycle, so it
serves both the agricultural regime and the electricity regime [22]. There is, however, an
inclination to emphasize technology improvements instead of institutional change. Due to
the steep learning curve of a niche innovation, it can improve its efficiency quicker than
settled technologies in the dominant regime [22]. That is why the co-evolution of business
models for sustainability is all about the co-evolutionary dynamics between traditional
incumbents and niche actors [20]. It results from the facts depicted in Figure 1, which shows
that sustainable niche actors begin from very different starting points than conventional
mass-market players when they attempt to interact with sustainability transformations of
markets [20]. Thereby, it is important to not solely focus on the ‘small versus big dichotomy’,
but also on specific business model aspects, such as replicability or scalability [20].

The sustainable transitions in the agri-food sector indicate the shift towards sustainable
agriculture and food systems due to the started transformation processes [28]. Sustainability
transitions are “long-term, multi-dimensional and fundamental transformation processes
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through which established socio-technical systems shift to more sustainable modes of
production and consumption” [35] (p. 956). They are co-evolutionary processes, as it
involves adjustments in several socio-technical dimensions [25]. The characteristic of a
sustainability transition is a radical conversion towards a society with sustainability at its
core, which forms the consequence of constant obstacles confronting modern society [36].
Furthermore, transitions are executed by a set of stakeholders, might take decades to
unravel, are open-ended, ambiguous, and are highly disputed [25]. Together with public
policy, these features form the following significant subjects within the sustainable market
transformation debate: (i) multi-dimensionality and co-evolution, (ii) multi-actor process,
(iii) stability and change, (iv) long-term process, (v) open-endedness and uncertainty, and
(vi) values, contestation, and disagreement [25].

Schaltegger et al. [25] show in their research how sustainable mass-markets receive a
transformational potential (Figure 1). It pictures the crucial direction of business model
innovation. Market innovation that supports sustainable development does not happen
naturally and has to be created by entrepreneurial leaders who put it at the center of their
business models. The dimensions market share and sustainability quality in Figure 1 mark
the sales of environmentally and socially superior products in the mass-market, which
at the same time tackle problems which lack sustainability. It shows that small market
players (column on the left in Figure 1) often sell high sustainability products only in small-
scale niches, while mass-market players (rectangles at the bottom) often lack sustainability
quality. However, a sustainability transformation of an economy can solely be achieved if
the entire society or market is converted into a more sustainable one [20]. This will require
a sustainability improvement of a large share of the market and the upscaling of sustainable
niche players.

The disruption of conventional production methods happens due to sustainable en-
trepreneurs who use more sustainable products and services [20]. From this viewpoint,
sustainable entrepreneurship is “a sustainability mission-driven process of solving environ-
mental and social problems of unsustainability by means of the exploration and exploitation
of market opportunities created with innovative business models.” [20] (p. 268).

3. Materials and Methods

This qualitative research focusses on frontrunning dairy farmers in the Netherlands.
This is a non-probability sample, in which 13 participants were selected through purposive
sampling [37], combined with snowball sampling via people in our own network, based
on our strict definition. All the participants occupied practices other than traditional dairy
farmers, focused on sustainability. At least three of the following practices should be part
of their business model: use of modern technology, the use of solar panels or wind turbines,
the integration of circularity, the production of organic milk, the amount of time the cattle
grazed outdoors, the elimination of unsustainable pesticide use, or the amount of other
sustainable or social side activities.

In the selection process for the sample, first an initial set of potential participants
was collected. Their website was checked and discussed with a group of experts to
be sure that participants would be modern, sustainable and progressive in order to be
classified as a frontrunner. However, these conditions still offer a broad range of dairy
farmers. Additional criteria were added, such as the amount of cows the dairy farmer
should at least have; what kind of ideas the dairy farmer has on sustainability; or what
kind of interventions the farmer has already implemented on his farm. Furthermore, the
dairy farmers should at least have 30 cows, reside in the Netherlands, and keeping dairy
cattle should be (one of) their primary occupation(s), i.e., not a hobby. This resulted in
a predefined sample selection set of 16 frontrunner dairy farms, of which 13 wanted to
participate (see Table 1).
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Table 1. Characteristics of the selected case studies.

Participant Primary
Income

Number
of Cows Netherlands Organic Urban

Farm
Care for

Sustainability How?

A Yes 45 Yes No Yes Yes

Fence with natural posts, sowing herbs on
the field edges, building the farm with

sustainable material, good isolation,
choice for the efficient Jersey cow,

processing own milk.

B Yes 55 Yes No No Yes

Building a new shed with more space,
more ventilation and less nitrogen and

ammonia emissions, processing own milk,
outdoor grazing.

C Yes 200 Yes Yes No Yes

Organic dairy farmer, outdoor grazing, no
use of artificial or disputed fertilizers, also

integrating social sustainability in his
business model by setting up an elderly-

and day care at his farm.

D Yes 105 Yes No No Yes

Participating in Friesland Campina’s
Planet Proof label, using cow brushes,

field edge management, 5 hectares of land
sown with clover to reduce

nitrogen emissions.

E Yes 350 Yes No No Yes

Milking robots with energy-efficient
regulators, focus on circularity with

regard to manure, shed floor that
separates thin and thick manure,

processing own milk.

F Yes 32 Yes No Yes Yes

Solar energy, focus on circularity by
collecting waste residual flows from the

community, collecting rain water and
cleaning it into drinking water for the
cows and cleaning the manure with a
manure robot to sell it to customers.

G Yes 60 Yes No No Yes
Wind energy, solar energy, using minimal

fertilizer, field edge management,
outdoor grazing.

H Yes 100 Yes Yes No Yes

Organic dairy farmer, outdoor grazing,
cautious with veterinary medicines, no

artificial fertilizers or pesticides,
processing own milk.

I Yes 90 Yes Yes No Yes

Organic dairy farmer, no use of antibiotics,
use of herbs, cows keep their horns, calves
stay with their mother for three weeks, no
pesticides, no ploughing, 100% grass fed,

processing own milk.

J Yes 100 Yes No No Yes Solar energy, field edge management,
processing own milk, regional sales.

K Yes 100 Yes No No Yes Using heat recovery and heat exchangers,
outdoor grazing, bird management.

L Yes 700 * Yes No No Yes

Processing own milk, wants to become
CO2 neutral within a couple of years,

keeping Jersey cows which produce 20%
fatter milk and thus results in 20% less
packaging, 20% less transport, 20% less

labour than regular.

M Yes 85 Yes No No Yes

Solar energy, LED lighting, heat recovery,
new ‘Maatlat’ sustainable shed, mixing
clover through the grass to sow which

reduces nitrogen emissions, minimal use
of pesticides.

* divided over two farms.

3.1. Data Collection

Primary data was collected by conducting in-depth interviews with the farmers. Each
interview was recorded and took around 50 min on average; the language used in the
interviews was Dutch. The qualitative research method focusses on the individual beliefs
and experiences of the dairy farmers who were interviewed. The semi-structured inter-
views contained 26 nearly only open-ended questions, matching the theoretical concepts
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of the research question. Only one interviewee requested to remain anonymous. The
operationalisation of the key concepts is in line with the concept descriptions in the the-
oretical section. The inductive character of this study made us decide to sometimes use
more easily comprehensive wording. For example, by changing ‘barriers’ to ‘obstacles’.
Additional primary data is collected by observations from the tours around the farms and
from the interviews themselves. Secondary data is gathered in the form of documents
and videos about frontrunning dairy farmers, both from interviewed farmers and from
frontrunning dairy farmers who were not available for an interview. In this way, we use
triangulation of data sources to improve the traceability and transparency of this study [38].
As qualitative research is more interpretive, the results can be influenced by the researcher
through their participation and perception. Therefore, interpretivism is a crucial part of this
inductive research. The theoretical contribution, traceability and transparency are impor-
tant measures for this qualitative research. Qualitative research can add a new dimension
to interventional research, according to Pathak et al. [39]. Validity in qualitative research
actually means ‘appropriateness’ of the data and processes, according to Leung (2015). This
means that the respondents have to be verified, proper documentation is necessary, and
that the data used in this research is traceable and transparent. Triangulation improves the
validity of research [40].

3.2. Data Preparation and Analysis

The recordings of the interviews were transcribed, after which thematic analysis was
conducted. The full interview is transcribed in a way that each word is transcribed, but not
in a verbatim manner in which every sound is typed out. For those interested, the authors
of this study can be contacted to view all the transcripts. All transcripts were imported
in ATLAS.ti version 8.4.24 and coded based on an initial template and a final template.
Secondary data about the dairy farms were also analysed and prepared.

The data from the individual interviews were analysed with the technique of template
analysis, an iterative process between theory building and data collection analysis. Accord-
ing to King [41], “template analysis is a style of thematic analysis that balances a relatively
high degree of structure in the process of analysing textual data with the flexibility to adapt
it to the needs of a particular study” (p. 426).

The data analysed for this study consists of expert interviews, observations, and
document analysis. Quotes from the expert interviews are analysed and categorised under
different codes, which means all codes are based on the analysed interviews. First, the
initial template was developed through the analysis of the first three interviews of interview
participants A, B and C. The initial template was adjusted continuously, until the theory
building was saturated. The results of the analysis are presented in the next section.

4. Results

This research is about understanding the reality as it is experienced by frontrunning
dairy farmers in the Netherlands. Farmers chose different paths towards more sustainabil-
ity, which means there is not solely one system perspective, but more system perspectives
did emerge. Therefore, a main result is that different dairy farmers take different paths
about the practices they take, and that some farmers perceive the system they are in differ-
ently than other farmers. To understand the connections between the practices enacted by
the dairy farmers and how these practices changed the experienced system barriers, we did
cluster the cases in five different approaches to develop sustainable business models. The
five different clusters consist of: (i) obtain extra margin on the milk products; (ii) positive
view on policy and feeling supported by policy; (iii) forming partnerships with specialists;
(iv) increasing transparency; and (v) using modern technology.

The five clusters are linked to different practices. It is important to note that there are
connections between the clusters and therefore case studies can be part of more than one
cluster. For example, obtaining an extra margin can be done through creating an experience
on the farm or through showing the public the developments in sustainability on the farm.
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Subsequently, the first and fourth cluster, about extra margin and transparency are both
relevant for this example. How the case studies are part of the five clusters is shown
in Table 2.

Table 2. Clusters, practices and potential to overcome system barriers.

Dairy
Farm Practices Potential to Overcome

System Barriers

Cluster 1—Obtain extra
margin on the milk

products
A, B, F, I and M

Efficient use of inputs for farming or create
different distribution channels, often in

combination with diversification

Increasing income, resulting
in lower need for debts

Cluster 2—Political
support for diversification

practices
C, G and K

Diversification results in feeling supported
by other policy areas and the possibility to

create visions on a sustainable future

Spreading risks, focus on
action (not protest) and

therefore positioning farming
as part of the solution instead

of part of the problem

Cluster 3—Forming
partnerships with

specialists
B, G, K and M Cooperate with cross-sector actors; for

example, to improve biodiversity and soil
Alternative ways to create

budget for investments

Cluster 4—Increasing
transparency A, B, D, I, J and L Direct via visits to the farm or indirect via

true price

Close the gap between city
and countryside, resulting in

more chance of succession

Cluster 5—Using modern
technology A, H, K and E In-house processing of milk and alternative

distribution chains

Impacts scaling, but due to
combination with

diversification it results in
increased income for farmers

We noted that it is possible that different interviewed farmers contrasted each other,
because of individual differences, for example, in which region they were dairy farming. It
became evident that choosing which business model or how to diversify a business model
depends on the farmer’s own perspective, for example, regarding scaling up or down,
and to the physical surroundings of the farmer. Although in some constructs variation
was shown, more often, the frontrunning dairy farmers confirmed each other’s quotes,
agreed with each other, or only had minor disagreements, for example, with regard to
their view on policy, increasing transparency or improving the image and legitimacy of the
dairy sector.

Next, each of these clusters is described in more detail.

4.1. Cluster 1: Obtain Extra Margin on the Milk Products

The first cluster focuses on practices enacted by dairy farmers that result in extra
margin on the milk products. An example of this is Friesland Campina’s Planet Proof label,
which generates more income for farmers (2 cents more per litre) if they adhere to certain
conditions within the domains of animal welfare, greenhouse gases or outdoor grazing.
Participant M relates to this, as he stated:

You have to market the product better. Friesland Campina is probably doing the best
they can, but mistakes are also made there. ( . . . ) But they just need to market it better.
However, we depend on the big players. Albert Heijn and those things. ( . . . ) And they
actually put my cooperative under pressure. Because you can deliver milk, but only at a
fixed price, otherwise they go to the competitor.

Increasing profitability is not only about lowering costs; for instance, one interviewee
who is consciously increasing his cost price, is participant A, who built a city farm right
outside a northern city in the Netherlands. He stated:

We are going to process our dairy ourselves and that will of course cost a bit more than
33 cents per litre. But by being aware of the fuels we use and by opening the company to
the public, we can also offer added value and we can also ask for a higher milk price.
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This in-house processing of milk is something more farmers see as a way to increase
their profitability. As stated above, participant M explained that he felt that the margins
never really increased much. However, this cluster of farmers getting an extra margin on
milk products, as the milk price is somewhat locked, can be illustrated by this quote from
a participant:

And when you are in the supermarket, you still grab the weekly offer. And then you
really look at your wallet. But when you are out on a terrace, it does not really matter
whether you have to pay 8.95 or 16 euros. That makes it so difficult. Because when people
are out, they are enjoying themselves and having free time and they don’t mind spending
money. But in buying the basic things that is still not done enough.

Furthermore, participant J established a cheese factory on his farm and processes all
his milk himself. Additionally, since this year, he also owns beef cattle, which, together
with the cheese, he sells in his farm shop. In the future he would like to also sell potatoes or
eggs in his own store as well, contributing to an ultimate form of multi-functional farming.
Another example is given by participant B, who illustrated that by processing and selling
its own milk, it was possible to “control our own margins”, which resulted in him earning
one euro per litre of milk, which is far more than the prevailing milk price of around
35 cents. Another form of diversification is presented by participant E, who wants to sell
his dairy products to businesses in the future, thus becoming B2B.

An even more extreme example is given by participant I, who stated that his milk
price is six-fold that of a conventional farmer by using an alternative cow breed, the Jersey
cow, producing his own organic cheese from the milk, and selling it solely to catering
and specialty stores. He stated “we have to disappoint buyers”, as their demand is too
big for their supply (participant I). The interventions participant I undertook all began by
changing to the Jersey cow breed, which gives fatter milk. Additionally, he feeds his cows
with 100% grass, tries to be self-sufficient by intervening as little as possible in nature, and
tries to be extremely transparent. He also stated that he wanted to show other farmers how
he works, e.g., how he grows his grains without ploughing or needing irrigation in the
driest periods:

“When we experienced the worst drought here, we sold our irrigation.” (participant I)

Besides, he uses the cow as a mirror in which he thoroughly measures every change
in a cow and what the consequence of that change is. For example, he became organic,
changed the way he fed his animals, and stopped giving antibiotics or any sort of medicines
to the cows, only herbs. The result of the change in diet for the Jersey cows was a change in
their manure.

Becoming organic is one way of making the business model of a dairy farmer more
sustainable and nature-inclusive. Participant C became an organic dairy farmer some
years ago. Not using pesticides and fertilizers was a big step for him, as he experienced
a far lesser harvest. He wanted to be ahead of regulations and policy and made the
switch. He did also establish an elderly-care and a day-care on his farm, which forms
an interesting combination. Participant C argued the following about the collaboration
between his stakeholders:

“Care for people and animals go hand in hand. ( . . . ) People are distracted from the
animals and the children have distraction from the animals. Before corona happened, the
children sometimes went to the elderly. Of course [the elderly] think it is fantastic to see
the children run and play. It’s a very good combination.”

This combination shows how participant C is pioneering in the field of combining
different stakeholders on his farm, generating more value for all of them together then if
they were separate entities. One could see the development of synergies in this business
model, with this combination of different diversifications to help overcome the barriers
mentioned. As stated, many farmers experienced negativity, insecurity, and were inhibited
from investing in their business as they found the Dutch policy unreliable. However,
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participant C had a positive note: “It was very easy to explain it to the municipality with
the permit applications for elderly care. They understood it too. Everyone understands the
combination of humans and animals”.

These diversifications of a farmer’s business model are ranging from a day-care to an
art gallery, and from a tea-house to a cheese factory. This shows that many frontrunning
dairy farmers in the Netherlands are pursuing multi-functional agriculture. That diversifi-
cation also brings its own barriers, which is not a surprise. Diversifying the business model
fits in with the general understanding of a farm. According to participant G: “The beauty
of the farm is that it is very diverse”. Besides, he stated that multi-functional dairy farming,
diversification, urban farming and all the other alternatives from traditional dairy farming
brings a lot of diversity to the sector. It became clear that practices helped with scaling up
a business and with overcoming certain barriers. It is like participant D described:

If you put more value into your company and product, you can also scale up more easily.
The bank also looks at whether you are working towards the future. So then you may be
able to get an interest discount again.

Offering more sustainable products results in a higher margin for the farmer; this
higher margin is solving certain barriers. This shows the link between the barriers and the
practices, which can also be seen in Table 2. A large part of the practices could be arranged
under diversification of the business model and multi-functional farming.

One of the biggest barriers for conventional dairy farmers is reducing the economic
sustainability of dairy farms, by receiving low margins while having a lot of equity, i.e.,
being financially burdened. Therefore, income of conventional dairy farmers is relatively
low, while they have large debts. Accordingly, ‘profitability’ and ‘efficiency’ are codes
being part of the ‘economic sustainability’ sub-theme within the ‘overall sustainability in
the dairy sector’ overarching theme, and the ‘sustainable value proposition’ sub-theme
within the ‘business model for sustainability’ overarching theme. This makes sense, as
profitability and efficiency can increase the economic sustainability of a business and
improve the sustainable value proposition.

4.2. Cluster 2: Political Support for Diversification Practices

Nearly every interviewed farmer sees the Dutch policy as the biggest threat to their
businesses in the future. It remains an unreliable, untrustworthy, and short-term focused
factor in the perspective of the farmers, which, according to participant M, results in a lot
of insecurity and fear. This inhibits farmers making investments to scale up or improve
their businesses, which eventually results in bankruptcies and mental health problems
(participant M). Participant F stated that she is terribly disappointed in the policy of the
Dutch government and thinks that they should support innovative initiatives which offer
opportunities in the future, instead of inhibiting them from happening. Farmers rarely
mentioned Dutch policy in a positive context and do not perceive it as supportive.

However, a small cluster (of participants C, G, K and M) was more positive about
policy. Participant G said that the practices he undertook (own water source, solar panels,
balanced feeding ration, focus on animal welfare, fertilizing with less artificial fertilizer)
were all stimulated by the government, the municipality and the neighborhood. Both
participant C and M also felt positivity and support when they met with the municipality
to discuss their plans for diversifying their business model. Participant K added how much
policy has helped by comparing the current dairy farms to the farms of twenty years ago,
and he thinks that the current policy continues to change but some actors magnify the
contradictions between policymakers and farmers.

On the contrary, participant M mentioned that

“There is so little structure that you cannot say a meaningful word about it.”

That explains why the code ‘negative view on policy (makers)’ came forward so often.
Participant G said:
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“I cannot handle the regulations at all. Because you have a permit for this and a year
later it has to be 100% different again. And you have already made the investment. That
is unjust.”

He refers to the construction of his new cow shed floor that would last for ten years but,
due to new legislation, had to be replaced after two years. This shows that the legislation is
unreliable, that a common ‘dot on the horizon’ is missing, and that farmers cannot trust the
policy to make a budget for the future of their farm. This prevents farmers from investing
in their business and from scaling up.

So, what needs changing regarding policy on dairy farming in the Netherlands? It
is possible for farmers to protest against policies from the Dutch government. This is
something a farmer can do themselves, without having to wait on another stakeholder;
‘protests’ is a code that is arranged under the social domain of practices. Participant D said
that more tranquility is necessary, as the policy changes too often for farmers to invest or
anticipate it. Clarity and a common goal, “a dot on the horizon” are the key words in this
debate, as participants E, B, H and K all mentioned this ‘dot’.

Participant L also thinks an unambiguous policy should be formed, which is fixed for
the upcoming 10 years and in which farmers can achieve a higher income through various
options. Participant K stated: “that producing a good piece of food is still a legitimate
reason for existence, a very beautiful one. I just think that we should consider together
what kind of food we want to produce”. According to him, the Dutch climate and soil in
the Netherlands are very suitable for cows, which forms a legitimacy to produce food and
to export this.

“We produce here a lot of infant nutrition, medicinal food, which really requires top
quality dairy, in which the Netherlands is technologically ahead in the world.” (partici-
pant K)

4.3. Cluster 3: Forming Partnerships with Specialists

Dairy farmers form partnerships with stakeholders and put-up long-term goals to
enhance their business model, while at the same time increasing the sustainability on their
farm. There is not a strict path that can be followed to form the best partnerships or to
create the best long-term goals. Participant G illustrates this with the collaboration he has
with a beer brewery from his area, buying the brewer’s grains to feed his cows. Waste flows
are collected resulting in a more circular way of doing business. Participant G mentioned
the possibility to work together with an arable farmer, which was mentioned by a couple
of other interviewed dairy farmers as well, which can be seen as a cluster. Participant B
illustrated why such a partnership is a valuable objective:

“Yes, especially arable farmers. They understand cultivation and protein-rich crops, so
they also have the machines for that, we do not have those either. So such a collaboration
with an arable farmer is super.”

Furthermore, he would like to form a partnership within sales channels and in the
future to set up an agricultural school (long-term goal). Similarly, participant K explained
that partnerships with specialists will help the farmer to become more circular, as “it is
becoming so complex that you can no longer do it alone. And the one who accepts that
most easily, is the best off” (participant K). He states that farmers should receive one-on-
one coaching, guidance or advice within a company-specific situation.

In fact, the cluster of farmers, in favour of partnerships with specialists, mentioned this
as their biggest opportunity for the future and wanted to incorporate such a partnership in
their long-term goals (participants B, G, K and M). For example, participant M stated that
partnerships with other branches within the agricultural sector (e.g., arable or pig farming)
would enhance value creation, but that regulations often inhibit these partnerships from
being formed. He added: “working together can become the strength of our industry”,
showing the belief in partnerships with several stakeholders as the long-term goal of
the business.
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The interviewed dairy farmers for this research are open for change and transparent
about their businesses. Multiple interviewed dairy farmers stated they would regularly give
guided tours and introductions to the farms, which helped them improving their farm’s
image. Frontrunners in the dairy sector seem to have appreciated that their customers pay
a surcharge for more sustainable and environmentally friendly products (participant D).
Participant C illustrated that he sells his organic milk to a cheese-maker nearby, which
makes him regionally focused and allows him to get a surcharge for his milk. Participant F
agrees with this view, as she found that the supermarkets have too much power, which
results in too much competition among dairy farmers and low margins. She stated that it
was too difficult to sell her product in supermarkets and began searching for alternative
sales channels.

4.4. Cluster 4: Increasing Transparency

Another cluster of practices focuses on raising awareness and increasing transparency.
Participant D argued that this can best be realized via publicity, information and Dutch
television programs such as ‘Onze boerderij’. According to him, that works better than
protesting. However, the protests are a consequence of unreliable policy by the govern-
ment, so the goal of the protests is a different one than improving the image of the dairy
sector. Improving the image of the agricultural sector must really happen, according to
participants, as “[the Dutch dairy sector] performs incomparably to all other countries in
the world”. To relate the improvement of the image and legitimacy to a more local level,
participant E declared that:

“You have to manage that you are wanted in your area. Namely, you must be wanted
instead of unwanted. You have a lot of influence on that yourself, by taking your
environment into account. But also by being transparent in your communication when
you have plans and involving your neighbourhood. And if necessary, adjust your plans.”

Participant A is already trying to get rid of this stigma in society by transparently
showing the milking robots on his urban farm to a broad public. He consciously chose
an automated milking system over a more traditional one, because although it is cost-
increasing, he now has an attraction on his farm, which works all day long.

Another way of having a positive influence on your environment and neighbours
is to sow sunflowers on the field edges, like participant D did, noticing that people in
the neighbourhood found this “very beautiful”, and it generated a “positive feeling”.
Transparency positively influences the stakeholders of a dairy farm, which is illustrated by
participant J:

“People around us have always responded positively. But that is also because we open up
and expose everything.”

One way in which participant B tried to learn about more transparency, but also about
other sectors, is by hiring an intern from a different part of the world each year.

Furthermore, true pricing, in which environmental costs are also included in the costs
of a product, is mentioned by participants F and H. On the one hand, participant F thinks
that if the public would know the true price of alternative milk products, such as soy milk,
they would not buy it anymore.

Participant H thinks it is possible to generate changes with regard to incentives for
sustainable developments, in which the social and environmental impact is discounted
in the milk price. In this scenario, he describes that the best dairy farmer, e.g., whose
cows are grazing outside the most, gets a higher price. As consumers get more aware
and environmentally conscious, he estimated future growth for regional and transparent
products. However, to realise an impact, this practice has to be accomplished on a nation-
wide level with support from the government. Participant I works on raising awareness
and increasing transparency by a nature-inclusive manner. He called this an “efficient
natural system” producing his own Jersey cheese.
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4.5. Cluster 5: Using Modern Technology

Regarding modern technology in the Dutch dairy sector, participant H showed the
orbiter, positioned at his farm, which can produce milk through a selection of 160 data
parameters. In this way, he can categorize the milk he wants to produce in terms of the
hours a cow has walked outside, the amount of protein in the milk, or, for example, semi-
skimmed milk. This process is fully automated and if a cow does not meet the conditions
of the parameter, it does not get milked. Additionally, he could produce protein rich milk
for athletes, specialized cappuccino milk, or relatively sweet milk. Technology infused
farms like the one from participant H preludes the fourth cluster of farmers that make use
of modern technology to decrease certain system barriers and develop their farm. This
cluster consists of participants A, H, K and E.

Participant K thinks technology improves the efficiency in the business. As a long-
term goal, he would like to use more data points, as the data becomes cheaper and more
precise. In using sensors or satellites to get to know more about his soil, it makes the
circular agricultural practices more efficient. Participant E positively agrees: “Technology
is not a dirty word to me. That’s how it is seen. Technology and scaling-up are seen as
animal-unfriendly by society. I think we should get rid of that.” Participant D opposes
this modern technology vision, as he does not use automated milking robots, and stated:
“Automation is great, but you also have a lot of fixed costs”. So, on the one hand automated
milking systems are perceived as a means to get more free time and to relieve the dairy
farmers, but it can also be seen as bearing a lot of fixed costs.

Technology, precision farming, digitalization and making use of more data can cer-
tainly help the dairy sector to increase sustainability and circular agriculture.
Participant E states:

“Now, I think that regarding the development of livestock farming, that also applies to
pig farming and poultry, big data comes into play. As a result of automation, containing
a lot of sensors, a lot of data is released. [Through this development] we can realize a lot
of sustainability in agriculture over the next 10–20 years. We should focus more on that,
technology to become more sustainable in the production of food, than to go back to the
old days.”

5. Discussion and Conclusions

The core of this research focused on the transition from traditional (dairy) farming
to a more sustainable form by focusing on the enacted solutions and practices from the
perspective of the pioneering dairy farmers, and aims to identify the system barriers within
this dairy sector.

The problem with the current industrial and global agricultural production system
has alienated the farmers from direct contact with their customers and their natural pro-
duction environment.

The large global milk cooperatives have served the customers on behalf of the farmers,
imposing all kinds of regulations on the dairy farmers, including how to produce their milk.
Government policy, sector policies and the global, industrialized scaling-up of this agricultural
production system has also alienated farmers from their natural production environment.

This research into pioneering frontrunners of dairy farmers is breaking down bar-
riers to regain that direct customer needs perspective and insight into the biodiversity-
and landscape-inclusive production environment. In the five clusters, we see them de-
veloping new business models, such as short chain initiatives, multi-business activities,
diversification initiatives, and ensuring a nature-friendly production environment in their
milk production.

These clusters are formed by farmers perceiving certain practices as the best way to
increase sustainability, develop their farm and overcome system barriers (see Figure 2). It
can be concluded that practices have a mediating role in establishing a more inclusive and
circular agriculture, which closes one of the knowledge gaps mentioned in the introduction.
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This study also narrowed the knowledge gap of innovative practices of frontrunner dairy
farmers in sustainability transitions research [2].
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Most of the system barriers addressed by the frontrunners can be recognized in the
finding of previous studies as described before. These barriers might result in dairy farmers
feeling insecure, anxious and could refrain them from investing in their business. These
outcomes confirm the view of Verberne [42], who expressed that a long-term policy vision
is lacking, especially within the Dutch agricultural sector, as the governance does not give
a lot of guidance. Similarly, this study found that a common sustainable dairy sector goal,
a ‘dot on the horizon’, was missing, which helped farmers focus their investments and
work for the future. The unreliability of the policy refers to the short-term perspective
of the regime in which Dutch dairy farmers operate. As policies change often, it makes
the regime very complex, changes difficult to predict, and makes it even more difficult to
make affordable investments. Regimes rarely experience transitions and can be regarded
as stable, reinforcing and path-dependent with lock-in and stability characteristics [24,27].
Moreover, the regimes will seek to counter niches [23], which is why frontrunning dairy
farmers might feel opposition. However, the negative view that most farmers had on policy
(makers) contrasts with the Dutch minister’s plan (referred to introduction of allocating 175
million euros to help farmers transitioning to more sustainable, and nitrogen-conserving
agricultural practices) [6]. None of the interviewed farmers for this research mentioned
this. Then again, this study found that the gap between the city and the countryside is still
relatively wide and far from bridged.

From the results, it can be argued that everyone is stuck in the regime system that
he or she perceives. Different farmers perceive policy- and market barriers in different
ways. This means that there are multiple realities. This can be illustrated when looking at
cluster 2, farmers who have a positive view on policy and who feel supported by policy,
versus most of the farmers who perceive the policy as unfair, counteracting, unreliable and
untrustworthy. Another example is given by a dairy farmer creating practices that are not
only about efficiency, but more about self-sufficiency and almost no impact on nature.

A cluster of dairy farmers incorporated sustainable practices in their business model
to make it possible to earn an extra margin on their products. The nature-inclusive way
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can be seen as a niche-innovation that could eventually affect the regime, if supported by a
network of actors, and thereafter the landscape [43].

Regarding sustainable market transformations, it is also important to focus on the
replicability and scalability of specific business model aspects [20]. This study found that
in order to do this, the revenue model has to be improved. For example, see the result of
cluster 1, with farmers that gained extra margin on their milk (products). The problem of
focusing on efficiency, economic growth and export within the Dutch dairy sector is that
environmental degradation is not accounted for [27]. This could potentially be solved by
‘true pricing’, as this study found that Dutch frontrunning dairy farmers are very efficient
regarding the milk production, but they do not yet include other values or look at the true
price of environmental degradation. Incentives in which the social and environmental
impact is included in the milk price are possible. Simons and Nijhof [30] also explained the
importance of true pricing within the agricultural sector. As consumers get more aware
and environmentally conscious, a growth in regional and transparent products can be
foreseen. These sustainability concerns in the regime can play an important role in the
creation of niches [33]. Farmers within cluster 4 responded well to this trend of customers
becoming more environmentally aware, as they already focus on transparency within their
business by allowing everyone to visit their farm.

Both cluster 4 (transparency) and 5 (modern technology) can go hand in hand, as
this study showed that having automated milking machines can act as an attraction for
people to the farm and showing them the farm operations. Furthermore, technology
can increase the efficiency of a farm, and increase sustainability. To develop a more
sustainable dairy farm, certain practices are taken to improve or alter the business model of
farmers, in which scaling up does not necessarily mean that it is unsustainable. According
to Schaltegger et al. [20], a sustainability transformation of an economy can solely be
achieved if the entire society or market is converted into a more sustainable one, which
will require a sustainability improvement of a large share of the market and the upscaling
of sustainable niche players. Small market players often sell high sustainability products in
small-scale niches, as shown in Figure 1, while mass-market players often lack sustainability
quality [20]. In general, this study found that technology and scaling-up in the dairy sector
are seen as animal-unfriendly by society. Subsequently, the results showed that scaling
up can help in overcoming certain system barriers, such as being too financially heavy
(too many debts and equity versus. a low income). Scaling up often means an upgrade in
technological aspects, which translates itself in automized milking systems. This relieves
farmers of labor and makes it possible for them to focus on other (sustainable) activities.

A surprising result is that many practices taken by dairy farmers can be traced back
to the entrepreneurial competences of dairy farmers, even more than were found in the
technological domain. These practices often relate to multi-functional agriculture and
diversifying the business model of farmers. Bergevoet [44] stated that entrepreneurial
competencies have a positive impact on the size of a farm. The results clearly indicated that
entrepreneurial competencies not only have a positive impact on the size of the farm, but
also on the composition of the business model. This increases innovation in the business
model through undertaking circular practices.

Many of the interviewed dairy farmers would be interested in forming a partnership,
e.g., with an arable farmer (cluster 3). Subsequently, Long et al. [32] illustrated that
collaborations and partnerships with the external actors of a farm, such as the government
or suppliers, is essential in improving the success of a transition towards a business
model for sustainability in the Dutch food market. This study found that the interviewed
dairy farmers form partnerships to enhance their business, increasing sustainability at
the same time. The cluster of farmers that wish to form partnerships in the long-term see
opportunities, especially with arable farmers, as they are specialized in cultivation and
certain machines, with sales channels and even an agricultural school. This adds to the
study of Gorissen et al. [45], who showed that forming multi-actor partnerships is one of
the instruments to speed up sustainability transitions in urban food systems. According
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to Simons [34], different parties will be required to collaborate, and short-term interests
should be overcome. Collectively working together towards a common goal and aiming
for more connectedness between stakeholders will result in more ‘connectability’ within
the system [34]. This can increase the true pricing of commodity products.

This study displayed that farmers will have to work a lot more with specialists in
the future. Partnerships should be formed especially if a farmer wants to become more
circular, so there should be more stakeholder interaction. Mirrossey et al. (2014) argued
that examination is required to research innovation, stakeholder interactions and different
dimensions in agri-food systems. This research gap addressed by Morrissey et al. [27] can
be partially closed, as stakeholder interactions and innovation within business models
were researched by this study.

El Bilali [25] argued that the agricultural food system requires a legitimate sustain-
ability transition to accomplish food security and reduce the negative impacts on the
environment. According to Safarzyńska et al. [15], practices can steer a transition, such as
grass roots initiatives increasing sustainability in the dairy sector. Grassroots initiatives
are diverse, innovative, practical, collective and collaborative movements which solve
challenges that mainstream institutions have not yet solved [43]. One example of such an
initiative is offered by participant C, an organic dairy farmer who combined the stakehold-
ers within his business model, so there would be more value generated for all of them.
This synergistic effect is established by the elderly- and day-care he runs on his dairy
farm, which forms an interesting combination. Schaltegger et al. [20] evaluates this, as
they state that market innovation that supports sustainable development has to be created
by entrepreneurial leaders who put it at the centre of their business models. With this
diversified business model, it was easier for participant C to negotiate with the municipality
and get a permit for the elderly care. Therefore, this niche development supported him
in overcoming certain barriers related to policy, such as not perceiving the government as
counteracting or the long waiting times for municipal affairs. Of course, practices like these
are difficult to implement on a large scale, just like Verberne [42] predicted; she stated that
these movements operate well on a small scale, but struggle to implement structural and
transformational change on a broad scale. Similarly, as was stated in Chapter 2, organic
dairy farming is a consumer-driven sector, which is exactly the reason why there are so few
organic dairy farmers on a national scale [46]. In this study, it was noted that many dairy
farmers still earn a low income and that changing one’s business model costs money, which
has to come from the market. The organic dairy farmers that were interviewed confirmed
that although the yield of an organic farmer is lower than of a traditional farmer, it is more
profitable in the long-term, due to higher margins, less resource inputs, and better water
retention of the soil [46].

The image and legitimacy of the dairy sector can be gradually improved via practices
like arable edge management or creating more transparency. For example, Verberne [42]
stated that the promotion of organic certifications and labelling will increase the legitimacy
of the organic sector. However, the interviewees for this study mostly focused on increasing
transparency and raising awareness through inviting customers and critics to their farms,
showing them how the dairy industry works and opening the dialogue with them. As a
consequence, transparency positively influences the stakeholders of a dairy farm, which is
confirmed by the results which state that opening up and exposing the farm has a positive
effect on society. This can support closing the gap between the farmer and consumer, and
also showcase the role farmers can have in protecting the landscape and biodiversity.

The sample size could have influenced the outcome of this study. A limitation of
this study is that only frontrunning dairy farmers were interviewed. Although a careful
selection process was put in place, a bigger or more diverse sample could have brought
forward different or additional system barriers or practices and might have given the
opportunity to showcase the transferability of the findings of this study to the majority of
traditional dairy farmers in the Netherlands.
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An opportunity for future research is to find out about the transferability of these
practices towards the mass players—conventional dairy farmers. More research on the
consumer perspective is needed to better understand the motivation and willingness to
pay fair prices and the interest in short chain initiatives.

The inside-out perspective of frontrunning Dutch dairy farmers can support policy
makers to cater to the beliefs and values of dairy farmers. Hence, this study could support
public authorities who work on development policies (most likely in the agricultural sector)
and assist them in creating strategic actions and interventions in the decision-making
process; especially since this study presents a future perspective for a sector needing to
transform into biodiversity- and landscape-inclusive dairy farming.
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